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PREFACE  TO  THE  ENGLISH  EDITION. 


The  valne  and  importance  of  the  stud^  of  Geography  are  so  obvious,  and  indeed 
80  unlTersally  acknowledged,  as  to  require  little  ulustration.  Nothing  can  be  more 
interesting  to  man,  or  more  mtlfy  his  thirst  for  knowledge,  than  a  survey  of  the 
earth  which  he  inhabits,  peopled  as  it  is  by  beings  of  the  same  nature  with  himself 
To  visit  and  observe  for^p  climes  and  regions  is  an  object  of  general  desire,  and 
forms  one  of  the  most  effectual  means  of  enlarginjr  and  enlightening  the  human 
mind.  This  wish,  however,  unless  in  the  case  of  a  few  individuals,  can  be  gratified 
only  to  a  very  limited  extent,  and  in  none  can  embrace  mare  than  a  small  portion 
of  the  vast  variety  of  interesting  objects  which  the  earth  comprises.  This  necessary 
defect  of  personal  observation  may,  however,  be  in  a  great  measure  supplied,  by 
collecting  the  reports  and  narratives  of  those  intelligent  individuals  who  have 
explored  and  described  its  various  regions,  and  fonmng  out  of  these  a  general 
description  of  the  world  and  its  inhabitants. 

Works  of  this  class  have  always  possessed  a  peculiar  attraction.  Even  in  ancient 
times,  when  the  extent  of  the  known  world,  and  the  information  with  respect  to 
the  inhabitants  and  productions  of  its  remoter  regions,  were  comparatively  fimited, 
the  geographical  descriptions  of  Herodotus,  Strabo,  Pomponius  Mela,  and  Pliny» 
rank  among  the  most  valuable  productions  of  the  classic  age&  But  in  modem 
times,  and  particularly  in  the  present  age.  Geography  has  acquired  a  much  more 
prominent  place  among  the  departments  of  himian  knowledge.  The  discovery  of 
America  in  the  fifteenth  centiuy  awakened  a  q>irit  of  enterprise,  and  a  desire  to 
explore  unknown  r^ons,  that  have  continued  to  gain  new  strength.  During  the 
last  half  century  more  especiallv,  the  most  civilised  nations  of  Europe  have  oeen 
contending  with  each  other  for  the  gk>ry  of  discovery ;  and  there  is  now  scarcely  a 
shore  however  remote,  or  the  interior  of  a  continent  however  barbarous  or  difficult 
of  access,  which  has  not  been  surveyed  and  described.  Materials  have  thus  been 
provided  for  a  much  more  complete,  interesting,  and  authentic  description  of  the 
earth,  than  Tx>nld  have  been  drawn  up  at  any  former  period. 

The  extensive  discoveries  thus  recently  made  have  thrown  a  wonderful  light  on 
the  structure  and  productions  of  the  earth,  and  afforded  large  contributions  to  all 
the  departments  of  natural  history  Thev  have  also  display^  man  in  every  varied 
condition,  fi*om  the  highest  refinement  of  civilised  society,  to  the  rudest  aad  most 
abject  condition  of  savacre  life.  These  representations  are  not  <H>ly  interesting  in 
themselves,  but  throw  light  on  the  history  of  past  ages.  Communities  are  still 
found  exactly  similar  to  some  of  those  described  in  the  estrliest  records  of  antiquity. 
The  tent  of  the  Arab  sheik  diffet^  Jlttle*fii6m  that^  vibich  Abraham  pitched  on  the 
plains  of  Mamre ;  mftny  of  the  twrtAr.tr^s  at^  i  febp}^  exactly  similar  to  those 
who  roamed  in  early  ages  over  thQ  ^plains,  of  Scythia  I  lujd  the  splendid  courts  of 
Babylon  and  Persepolis  have  their  re^e^nit^tive^in  the  existing  world.  We  may 
thus,  in  feet,  trace  back  man  to  an*earlief.aYf]^]ftjgler  stage  than  any  represented  in 
the  ancient  records;  for  these  corivevjenljc  f|ii1t'  and  febolous  notions  of  what 
mankind  had  been  at  a  very  ^srly  pecfoei.'-  i^ai  the  wilds  of  America,  and  the 
shores  of  the  Pacific,  exhibit  the  state  of  dsrvagft  sii^iplicity,  which  doubtless  existed 
in  Europe  before  the  light  of  authentic  history  had  begun  to  dawn.  Hence  it  is 
that  Geography,  in  its  present  extended  range,  not  only  shows  man  as  he  actually 
exists,  but  delineates,  as  it  were,  the  progressive  history  of  the  species. 

Besides  the  gratification  thus  afforded  to  a  liberal  curiosity,  the  knowledge  of 
even  the  remotest  regions  has,  through  recent  events,  become  an  object  of  the 
titmost  practical  importance.  In  many  of  these,  colonies  have  been  founded, 
political  relations  formed,  and  a  commercial  intercourse  with  them  opened,  by  the 
civilised  nations  of  Europe,  and  particularly  by  Britain.  Regions  the  most  distant 
to  which  a  ship  can  sail  form  iQtegral  portions  of  her  dominion,  and  have  their 
ports  crowded  with  her  vessels.  There  are  thousands  in  this  country  who  have  a 
more  intimate  connection  with  Calcutta  or  Sydney,  than  with  towns  in  their 
immediate  vicinity.  The  manu&cturer  labours  to  supply  the  markets  of  countries 
the  very  existence  of  which,  fifty  years  ago,  was  unknown ;  the  circumnavigation 
of  the  gfobe  is  now  an  ordinary  trading  voyage.  The  knowledge  of  Geography 
has  thus  become  a  necessary  qualification  for  the  pursuits  of  commerfie  and  Indus- 
tnr,  and  for  much  of  the  orcnnary  and  current  business  of  life.  A  great  proportion 
of  the  youth  of  Britain  are  trained  for  employments  in  countries  which  lie  for 
beyond  the  limits  of  Europe. 
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The  same  causes  have,  moreover,  given  to  the  knowledge  of  distant  countries  a 
peculiar  hold  on  the  domestic  and  social  affections.  There  are  few  amongst  us 
who  have  not  a  near  relation,  perhaps  a  brother  or  a  child,  residing  in  another 
hemisphere.  Oceans  now  separate  us  from  those  to  whom  we  are  united  by  the 
tenderest  ties ;  the  objects  of  our  affection  have  their  abode  on  the  banks  of  the 
Ganges,  or  the  shores  of  the  Pacific ;  and  many,  whose  hearts  are  knit  in  the  closest 
friendship,  are  divided  fix>m  each  other  by  half  the  earth.  In  this  situation,  a 
description  of  the  place  in  which  our  friend  or  relative  dwells,  the  objects  which 
meet  his  eye,  the  society  in  which  he  mingles,  must  afford  peculiar  gratification, 
and  soothe  the  mind  under  this  painful  separation. 

Deeply  impressed  with  a  sense  of  the  great  extent  and  difficult  execution  of  a 
complete  geographical  work,  the  Editor,  during  nearly  ten  years  in  which  he  has 
been  engaged  upon  it,  has  used  the  utmost  exertion  to  procure  from  every  quarter 
information  and  aid.  He  has  studiously  collected  the  most  recent,  authentic,  and 
accurate  accounts  of  the  extent,  natural  features,  population,  productions,  industry, 
political  constitution,  literature,  religion,  and  social  state  of  the  various  regions  of 
the  globe,  with  the  leading  details  as  to  their  districts  and  cities.  The  sciences 
connected  with  the  natural  history  of  the  earth  have,  however,  attained  to  such  an 
extent  and  importance,  that  a  thorough  knowledge  of  them  can  only  be  possessed 
by  individuals  who  have  specially  devoted  themselves  to  one  particular  branch. 
The  Editor,  therefore,  considered  it  essential  to  procure  the  co-operation  of  writers 
who  had  risen  to  acknowledged  eminejice  in  the  departments  of  Geology  and 
Mineralogy,  Zoology  and  Botany.  He  considered  that  he  had  fUlIy  succeeded, 
when  Professor  Jameson  undertook  to  delineate  the  geological  structure  of  the 
fflobe,  and  the  distribution  of  minerals  over  its  surface ;  Mr.  Swainson  to  explain 
the  distribution  of  animals,  and  the  most  remarkable  of  those  found  in  each  particu- 
lar region ;  and  Dr.  Hooker  to  perform  the  same  task  in  regard  to  the  vegetable 
kingdom.  Professor  WaDace  has  illustrated  the  relations  of  the  earth  as  a  planet, 
the  trigonometrical  smrveys,  the  construction  of  maps,  and  other  subjects  connected 
with  mathematical  science.  These  tasks  have  been  executed  in  a  manner  which, 
it  is  hoped,  will  fully  support  the  high  reputation  of  their  respective  authors.  In 
preparing  the  sections  relating  to  commerce,  the  editor  derived  much  assistance 
from  Mr.  M'Culloch's  Dictionary  of  Commerce,  and  he  is  also  indebted  to  that 
gentleman  for  many  valuable  communicationa  Various  parts  relating  to  remote 
countries  have  been  revised  by  gentlemen  recently  returned  from  them. 

The  Maps,  which  are  so  numerous  as  to  form  a  complete  Atlas,  have  been 
executed  from  drawings  by  Hall ;  and  having  been  carefully  revised  by  the  Editor, 
they  win,  it  is  hoped,  be  found  to  be  accurate,  and  to  include  all  the  most  recent  dis- 
coveries. Notwithstanding  the  smallness  of  the  scale,  they  are  illustrated  by  the 
letter-press  in  a  manner  which  enables  them  to  .comprise  equal  information  with 
others  of  much  larger  dimensions. .  *   .    j   ^  *';\  '* 

The  other  Wood  Engra\(iiTgs.<&te*^osVljri^i^pA*or  have  been  carefully  selected 
from  the  most  faithful  repjrcsfcfctafforfs  of  thfe  objects  described;  and  they  are  exe- 
cuted in  the  best  style  by^W  eminont  fLfei:fets\^ti>se  names  appear  on  the  title-page. 
They  exhibit  the  most  remarkable,  ^la^tfi'ai^aDimals,  the  chief  cities,  public  buud* 
ings,  natural  curiosities,  and  pkutures^ii^^spenerfCf  with  the  characteristic  figures 
and  costumes  of  the  natives,  in  ^poimti-je^4^^^^^-  ^^  ^^  ^^^  believed  that  any 
work  of  this  kind  is  similarly;efei)eMi5lJctf;-aC*Teast  to  nearly  the  saihe  extent. 
These  representations  are  by  no  ifie*ans  introduced  for  the  sake  of  mere  ornament ; 
they  will  be  found  of  the  greatest  utility,  conveying  an  infinitely  better  idea  of  the 
objects  than  could  be  derived  from  the  most  laboured  description. 

Notwithstanding  all  these  efforts,  it  is  impossible  to  lay  this  volume  before  the 
Public  without  the  painful  reflection,  that,  in  a  subject  involving  such  an  infinite 
number  and  variety  of  details,  many  of  which  are  often  very  difficult  to  procure, 
not  a  few  imperfections  and  even  errors  must  inevitably  occur.  M.  Balbi,  whose 
exertions  to  collect  the  most  recent  geographical  information  are  well  known,  and 
to  whose  labours  the  present  volume  is  much  indebted,  candidly  observes : — "  One 
of  the  greatest  obstacles  to  be  surmounted  in  the  composition  of  an  elementary 
treatise  of  Geography  is  the  want  of  contemporary  documents.  Geography  is 
almost  necessarily  a  compound  of  thin<rs  which  are,  with  things  which  have  ceased 
to  be.  How  can  one  be  informed  of  all  the  changes  that  take  pleu^e  in  the  course 
of  a  few  years,  even  in  the  capitals  of  Europe,  still  more  in  those  of  Asia,  Africa, 
and  America  1  To  compose  a  Geography  which  should  exhibit  a  complete  picture 
of  the  globe  at  a  particular  period,  it  would  be  necessary  to  have  authentic  docu- 
ments, all  of  the  same  date  and  that  a  i*ecent  one ;  which  never  has  been,  and 
never  can  be." 


ADVERTISEMENT 

TO   THE 

AMERICAN    EDITION 


The  object  and  plan  of  the  ENcrcLOPiEDiA  op  Geography  have 
been  very  fully  set  forth  in  the  Preface  to  the  English  Editi<»,  and 
the  names  of  the  editor  and  his  collaborators  are  sufficient  vouch- 
ers for  its  value.  It  is  due,  however,  to  the  American  reader,  to 
inform  him  in  what  respects  these  volumes  differ  from  the  original. 
The  whole  of  the  English  work  is  here  given,  with  the  single  ex- 
ceptioD,  that  the  description  of  Great  Britain,  which  occupied 
more  than  one-third  of  the  Book  devoted  to  Europe,  and  con- 
siderably more  than  the  space  given  to  the  whole  of  America,  has 
been  somewhat  abridged ;  but,  it  is  believed,  without  the  omission 
of  any  thing  of  importance.  The  text  has  been  carefully  revised 
and  corrected  throughout,  and  in  most  cases  more  recent  statis- 
tical details  have  been  substituted  for  those  of  the  original.  The 
additions  to  the  first  volumes  are  not  considerable  in  amount,  but 
are  generally  such  as  have  been  required  by  changes  in  our  know- 
ledge or  in  the  condition  of  things.  The  Book  relating  to  America 
has  been  enlarged  as  far  as  the  limits  of  the  work  would  allow, 
principally  by  the  addition  of  local  details ;  the  condition  of  the 
new  American  states  is  too  unsettled  to  render  it  worth  while  to 
fill  much  space  with  accounts  of  their  political  relations,  which 
might  be  entirely  changed  before  these  pages  met  the  eye  of  the 
reader.  The  Chapter  which  treats  of  the  United  States  has  been 
written  anew,  the  original  being  extremely  imperfect  and  incorrect, 
as  all  European  treatises  on  the  subject  are. — Our  growth  is  so 
rapid,  the  increase  of  our  population,  wealth,  commerce,  manufac- 
tures, and  other  industrial  resources,  so  amazing,  the  creation  of 

new  towns,  cities,  nay,  states,  is  continually  making  such  a  change 
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in  the  face  of  things,  public  works  are  conceived,  planned,  and 
executed  on  so  great  a  scale  and  with  such  promptitude,  that  it  is 
not  at  all  surprising  that  a  distant  writer  should  be  entirely  baffled 
in  his  attempts  to  describe  the  country  as  it  is.  The  Zoological 
section  has  alone  been  retained,  but  it  has  been  much  enlarged, 
chiefly  from  a  later  work  of  Mr.  Swainson's ;  and  some  general 
remarks  upon  the  shells  of  the  United  States  have  been  added. 
For  the  account  of  the  Geology  of  our  country,  the  reader  is 
indebted  to  Prof.  Rogers,  of  the  University  of  Pennsylvania.  The 
Botanical  section  has  also  been  prepared  by  a  gentleman  of  high 
reputation  in  the  scientific  world.  The  Elditor  is  painfully  sensible 
of  the  imperfection  of  the  other  parts  of  this  Chapter,  but  he  trusts 
that  the  difficulties  of  the  subject  will  obtain  for  him  the  indulgence 
of  the  reader. 

Philadelfeia,  October  Itt^  1836. 
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ENCYCLOP.iEDIA  OF  GEOGRAPHY. 


INTRODUCTION. 

GuoamATBY  consiBtB  in  the  deseriptMn  wad  delmestion  cf  the  Earth.  It  caoaden  that 
planet  in  respect  to  its  fornix  its  connexioQ  with  other  bodies  in  the  universe,  the  varioos 
pwtB  into  which  it  is  divided,  their  reUtioos  to  each  other,  and  the  dgects  with  which 
each  is  respectively  filled.  Geogtephy  indeed  conld  not  attempt  a  soientific  analTsis  of 
all  these  objects,  withoat  seeking  to  comprehend  within  itself  a  complete  circle  of  science. 
It  views  only  their  obvioos  and  visible  characters,  and  chiefly  those  features  which  are 
peculiar  to  each  respective  coontry  and  region  on  the  &ce  of  the  globe. 

The  great  importance  of  this  brandi  of  knowledge  must  be  sufliciently  obvious.  It 
embraces  a  vast  variety  of  those  objects  which  are  most  interesting  in  themselves,  and 
with  which  it  most  concerns  man  to  be  conversant  It  enables  the  navigator,  the  merchant, 
the  militaiy  oommander,  to  carry  on  their  respective  opeimtion.  Geography  is  moreover 
jWBfinh'nl  to  the  clear  undentanding  of  every  branch  of  the  history  both  ef  man  and  nature. 
The  tiaiBactions  of  bovdeiing  states  are  unintelligible  without  a  knowledge  of  their  relsf 
tive  extent  and  poeition,  and  of  the  theatre  on  which  the  great  events  ef  their  history  are 
acted.  Every  form,  both  of  animal  and  vegetable  nature,  is  modified  in  the  most  striking 
manner  by  the  climate  or  the  country  in  which  it  im  placed.  Still  more  intimate  ii  its  re- 
lation with  geology  •and  other  sciences,  which  investigate  the  matenals  <pcim|K)sing  the 
■nbstance  and  crust  of  the  earth.  None  of  theae  bnuochea  of  knowledge  can  be  distinctly 
understood,  or  viewed  under  its  proper  rektion  and  arrangement,  without  a  previous  know- 
ledge of  geography. 

lliis  important  and  extensive  subject  seems  to  divide  itself  naturally  into  three  parte. 

The  Fir9t  Part  treats  of  the  ''History  of  Geography;**  the  origin  and  ppogresi  of  the 
Science ;  and  the  steps  by  which  man,  who  seemed  fixed  by  nature  in  a  local  and  limited 
positiaD,  has  made  hinsdf  acquainted  with  the  immense  circuit  of  the  globe.  This  Part 
is  divided  into—L  Ancient  Geography ; — ^IL  Geography  of  the  Middle  Ages ; — ^IIL  Modem 
Geography. 

The  Second  Part  comprises  the  Prtnctples  of  the  Science.  Theee  are— L  MatkenuOi' 
cal:  those  which  relate  to  the  form  of  the  earth,  its  movements,  its  place  in  the  Sokr 
System,  the  great  circles  by  which  it  is  divided,  the  operations  by  which  it  is  surveyed, 
and  the  modes  in  which  its  spherical  outline  can  be  represented  on  the  plane  surfiice  of  a 
map.  n.  Physical:  those  which  treat  of  the  substances  which  cover  the  earth's  surftce, 
the  dements  which  compose  and  surround  it;  rock,  earth,  water,  air,  as  they  appear  under 
the  various  fisrms  of  mountain,  plain,  river,  sea,  and  present  all  the  changing  phenomena 
of  the  atmosphere,  m.  Geography  may  be  considered  in  its  relation  to  other  objects  and 
aciencea  1.  To  Zoology,  or  the  distribution  of  animals  over  the  globe;  2.  To  Botany,  or 
the  difiusion  of  vegetable  productions.  8.  To  the  human  race,  and  the  various  branchee 
into  which  it  has  been  formed,  considered  in  relation  to  numben,  wealth,  political  union, 
social,  intdlectnal,  and  monl  condition. 

The  Third  Part  considers  Geography  in  detail,  as  it  applies  to  the  various  quarters  and 
oonntries  into  which  the  world  is  divided,  the  outline  and  extent  of  each,  its  natural  fear 
tures,  the  revdutions  through  which  it  has  passed,  its  political  constitution,  the  indnrtiy 
and  wealth,  the  civil  and  social  condition  of  its  inhaUtants.  The  description  of  each 
coontry  will  conclude  with  a  local  and  topographical  survey  of  its  districts,  cities,  and 
towns. 

This  Part  will  divide  itself  into  five  general  heads:—!  Europe.  II.  Asia.  UL  Aflica. 
IV.  Australia.    Y.  America. 

An  laiex  will  be  added,  which,  being  extremely  oopioas,  and  containing  references  to 
all  the  ^aces  mentioned  in  the  work,  will  answer  in  a  great  degree  the  purposes  of  a  Geo- 
graphical Gazetteer, 


PART    I. 

HISTORY  OF  .GEOGRAPHY. 

Thb  History  of  Geogr&phy  may  be  divided  into  three  books : — ^L  Ancient  Geography, 
n.  Geography  of  the  middle  ages.    m.  Modem  Geography. 


BOOK    I. 

ANCIENT   GEOGRAPHY. 


The  Geography  of  the  Ancients  may  be  considered  under  the  heads  o^  L  Hebrew 
and  PhcBnician  depgraphy ;  the  principal  featmres  of  which  may  be  found  in  the  Jewiedi 
Scriptures.  11.  Greek  Greography,  in  its  early  state,  before  the  expedition  of  Alexuader. 
m.  The  first  Alexandrian  school  formed  by  Eratosthenes.  IV.  The  Roman  school,  formed 
chiefly  by  Mela  and  Pliny.    V.  The  second  Alexandrian  school,  formed  by  Ptolemy. 


CHAPTER  L 

HEBREW  AND  PHCENICIAN  GEOGRAPHY. 

The  Sacred  Records,  in  addition  to  their  higher  claims  on  the  attention  of  mMilriml^ 
possess  the  important  secondary  advantage,  that  they  enable  us  to  trace  human  existence, 
and  the  forms  of  society,  back  to  a  much  earlier  period  than  the  information  derived  firom 
any  other  source.  They  were  long  anterior  in  this  respect  to  the  classic  story  of  Greece 
and  Rome ;  the  faintest  light  even  of  whose  fiibulous  history  cannot  be  traced  back  to  the 
period  when  Abraham  was  driving  his  flocks  over  the  seats  of  future  empire  on  the  Eujdirates. 
Amon^  Abraham*8  contemporaries  we  discern  the  getm  of  the  ^"eat  monarchies  which 
first  changed  the  &ce  of  human  affiiira  Nimrod,  the  founder  of  Babylon,  almost  like  an 
Iroquois  chief,  is  mainly  celebrated  for  his  activity  and  success  in  the  chase.  Modem  dis- 
covery has  indeed  made  us  acquainted  with  tribes  existing  in  a  still  ruder  form ;  but  there 
ia  no  narrative  in  which  we  can  trace  so  distinctly  the  gradual,  yet  somewhat  rapid,  transi- 
tion made  in  these  fiivoured  regions,  from  the  hunting  and  pastoral,  to  the  commercial  and 
agricultural  states  of  society. 

Sbctt.  L — The  Patriarchal  Ages, 

In  the  early  patriarchal  records  we  discover  first  the  rich  Mesopotamian  plain,  not  yet 
covered  with  cities  and  harvests,  but  standing  as  an  open  common,  over  which  the  sons  of 
Terah  drove  unmolested  their  flocks  and  herds.  In  these  favourable  circumstances,  and 
surrounded  by  simple  and  rural  plenty,  the  flocks  and  the  shepherds  multiplied  in  an  extra- 
ordinary manner.  The  heads  of  the  fkmilies  became  petty  princes,  and  were  as  such  at 
once  respected  and  feared.  As  they  went  on  increasmg,  the  land  became  "not  able  to 
bear  them ;"  and  the  most  intimate  friends  were  able  to  prevent  dissension  among  their 
adherents  only  by  an  entire  though  painful  separation ;  nay,  even  bjr  striking  into  routes  so 
opposite,  as  to  prevent  the  poesibili^  of  a  future  union.  This,  however,  was  rather  a 
palliation  than  a  cure  for  the  evil ;  for,  in  whatever  quarter  each  directed  his  course,  he 
came  into  contact  with  other  fkmilies.  The  difficulty  was  still  augmented,  when  all  the 
more  fertile  tracts  began  to  be  cultivated  by  a  fixed  population,  subject  to  regular  govern- 
ment The  first  regions  which  came  under  these  circumstances  appear  to  have  been  Lower 
Egypt  and  Gerar,  on  the  coast  of  Philisda,  along  the  Mediterranean.  In  the  latter  we  find 
Isaac  attempting  to  settle  and  cultivate  the  ground ;  but  the  king,  though  evidently  afi:uid 
to  oflend  so  potent  a  tribe,  insisted,  in  a  determined  though  courteous  manner,  upon  their 
quitting  his  territory.  The  family  were  therefore  obliged  finally  to  establL^  themselves 
in  the  vicinity  of  Hebron,  collecting  the  somewhat  scanty  herbage  which  grew  amid  the 
rugged  mountains  to  the  west  of  the  Dead  Sea.  It  was,  therefore,  an  auspicious  change 
when  they  were  transported  into  the  Land  of  Goshen,  a  rich  pastoral  district  of  Egypt 
The  circumstances  attending  the  captivi^  of  Joseph  enable  us  already  to  observe  tiie 
activity  of  that  interior  caravan-trade,  which  afterwards   on  so  great  a  scale,  traversed 
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AiibM.  Two  caniTanfl,  destmed  for  the  mpo^  of  Egypt,  appesr  meeting  esdi  dther  m 
opposite  directianB;  and  that  crael  trade,  of  wnich  men  were  toe  object,  is  already  canied 
on  in  the  same  remoneleaB  manner,  and  by  the  same  unjust  means,  by  which  it  has  ever 
sxnce  been  conducted. 

Sbctt.  n. — The  Kingdom  of  ImraeL 

The  Israelites,  after  being  established  in  Egypt  for  more  than  two  centuhes,  were 
led  back  into  tiie  i^omised  luid,  so  long  the  seat  of  their  ancestors.  Every  thinff  there, 
since  the  patriarchal  age,  had  assumed  quite  a  difierent  aspect:  it  fnresented  walled  cities, 
and  high  cultivation,  accompanied  with  that  gross  superstition  and  dissolute  voluptuousness 
which  are  the  too  common  attendants  of  early  wealth.  The  gfuilty  inhabitants  of  Canaan 
with  their  country  were  delivered  into  the  hands  of  the  Isniebtes ;  and  the  territory  being 
divided  among  the  ten  tribes,  gave  occasion  to  a  very  careful  topographical  survey ;  but 
nothing  yet  occurred  to  attract  the  views  of  the  nation  beyond  these  limits,  or  towards  the 
world  m  graieraL  Still  less  could  this  take  place  during  the  subsequent  period,  when  they 
were  ftiaken  of  heaven,  and  reduced  to  servitude  under  the  neighbocurmg  nations,  it 
was  wikder  the  favoured  reign  o^  David  that  Israel  finally  triumphed  over  all  her  ene- 
miesL  That  great  prince  left  to  Solomon,  either  as  subject  or  tributary,  a  territory  extend- 
ing  from  the  Euphrates  to  the  M editemnean  and  the  borders  of  Egypt*  forming  the  most 
powerful  state  then  in  western  Asia.  SMomon^  by  the  tenor  oS  his  fiither's  name,  and  of 
the  powerful  army  transmitted  to  him,  was  enabled  to  preserve  the  whole  of  this  king- 
dom, during  a  long  reign,  in  peaceful  submission.  This  accomplished  prince  devoted  him- 
sdf  to  the  arts  ot  peace,  to  the  extension  of  commerce,  to  the  culture  of  science,  and  to 
the  improvement  and  embellishment  of  his  dominions  in  every  direction.  By  the  alliance 
with  Hiram,  he  was  oiaUed  to  accomplish  voyages  more  remote  than  had,  perhaps,  been 
ever  undertaken  under  any  former  sovereign.  His  alliance,  and  even  his  society,  were 
courted  by  distant  princes;  and  the  observation  of  the  Jews  began  to  extend  over  a  con- 
sideraUe  portion  of  the  glolie. 

The  separation  of  the  kingdoms  after  the  death  of  Solomon,  was  a  fatal  blow  to  the 
greatness  of  the  house  of  Israel.  Their  divided  power  could  no  lon^r  maintain  numer- 
ous tributaries  in  submission,  nor  was  it  adequate  to  distant  and  extensive  enterprises.  All 
the  states  beyond  the  Jordan  shook  off  the  yoke ;  the  attempts  to  navigate  the  Bed  Sea 
were  abandoned ;  and  all  distant  regions  in  a  great  measure  lost  siffht  of.  Their  view, 
however,  was  enlarged  by  unexpected  and  unwelcome  events  from  anoUier  quarter. 

The  successive  invasions  of  Assyria  and  Babylon,  which  terminated  in  the  down&ll  of 
both  the  kingdoms,  forced  upon  the  Israelites  a  knowledge  of  the  existence  of  these  proud 
and  powerful  empires.  At  the  same  time,  the  colossal  grandeur  of  Egypt,  the  only  power 
capable  of  contending  with  them,  was  brought  into  prominent  notice.  Ample  materials 
were  thus  affi>rded  for  those  lofty  and  awfid  images,  those  pictures  of  the  wK^lnng  oi  the 
world  and  the  downfidl  of  nations,  which  abound  in  the  writings  of  the  pronhets  during 
the  regal  times.  Another  and  nearer  object  attracted  wonder,  and  affi»ded  tne  means  c? 
knowledge  respecting  regions  still  more  distant  This  wa^  Tyre,  the  earliest  seat  of 
commerce,  in  whose  markets  were  found  collected  the  tin  of  Britain,  the  gold  of  Africa, 
the  cotton  of  India,  and,  perhaps,  the  silks  of  China.  This  frams  so  ^^rand  a  feature,  and 
the  descriptions  of  it  tefvl  so  much  to  illustrate  early  geograf^y,  that  it  must  claim  some 
separate  notice. 

SicT.  m. — Commerce  of  Tyre, 

Tfte,  which  under  Solomon  was  already  great  and  flourishing,  continued  to  increase 
till,  with  the  exception  of  one  of  its  own  colonies,  it  became  the  most  splendid  emporium 
of  the  ancient  world.  It  appears,  indeed,  truly  wonderful  that,  at  this  early  period  of  arts 
and  history,  when  Rome  yet  consisted  oiily  of  a  few  straw-thatched  cottages,  merchants  in 
Tyre  should  vie  with  the  pomp  of  kings.  So  magnificent  was  the  scene,  that  the  prophet, 
in  announcing  the  divine  intention  to  destroy  Tyre,  considers  it  as  implying  a  purpose  **  to 
stain  the  pride  of  all  gl<H7,  and  to  bring  into  contempt  all  the  honourable  of  the  earth.'* 
(Zms.  xxiiL  9.)  Periiaps,  however,  commerce  in  its  earlier  eflbrts  has  a  particular  ten- 
d^icy  to  concentrate  itself  in  one  point,  where  alone  it  finds  protection,  information,  and 
channels;  while  in  the  advance  of  society  its  streams  b^in  to  be  more  widely 


In  the  interestinf  picture  of  Tjrrian  conuneice  drawn  by  Eiekiel,  the  foundation  of  the 
interooorse  with  Damascus  and  other  contiguous  districts,  is  stated  to  be  "the  multitude 
of  the  wares  of  her  making  ;'*  that  is,  it  consisted  in  the  exchange  of  her  manuftctured 
produce  for  the  raw  produce  of  these  rich  agricultural  districts.  There  is  little  specificap 
taon  of  the  Tyrian  manuftctures,  but  the  returns  were  all  made  in  natmal  products,  of  the 
fint  q^ity  which  the  soils  of  Judea  and  of  Syria  afforded ;  fhm  Judea,  the  finest  wheat, 
honmr,  oila,  and  balsam ;  from  Syria,  white  wool,  and  the  wine  of  Helbon.  No  situation 
ooold  be  more  fortunate  than  that  of  Tyre  for  the  formation  of  a  navy,  with  the  magnifi^ 
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cent  IbnMto  oC  lnhtiioiii  floair,  and  IMmh*  linn^  immediately  behind.  The  tunben,  it 
amwe,  weee  cooetcucted  of  fir;  the  cedM  eiqiplied  meats;  while  the  eak  wis  used  for 
those  long  and  powei&l  oars,  which  were  then  the  chief  instroments  of  nayigation.  The 
vessels  appear  to  have  been  fitted  up  with  a  luxury  unknown  to  modern  timesi  The 
benches  were  of  the  finest  cypress  wood,  inlaid  with  ivoiy;  the  fine  linen  o£  Bgjpt, 
adorned  even  with  embroidery,  was  spread  out  in  sails.  Tyre,  like  Carthage,  i^pears  to 
have  adopted  the  policy  of  employing  mercenary  troons,  which  die  drew  even  from  the 
mountainous  districts  of  Persia  and  3ie  upper  £uphrates.  The  immediate  ffuaid  of  the 
city,  however,  was  intrusted  to  its  nei£[hbours  or  Arvad  and  Gfammadin,  who,  standing 
round  the  walls  in  brilliant  armour,  are  said  to  have  "made  its  beauty  perfect** 

With  regard  to  the  distant  commerce  of  Tyre,  the  quarten  to  which  it  was  carried  on 
must  become  the  subject  d  some  discussion,  in  the  course  of  which  we  shall  introduce  the 
interesting  particulaiB  given  by  the  prophet 

SnoT.  IV.— !rU  World  according  to  the  Htbrew: 

No  system  of  Geography  can  be  traced  in  the  sacred  writers,  whe,  occupied  with  higher 
oljeets,  do  not*  even  allude  to  any  such  as  existing  among  the  Hebrews.  The  ideas  of  iJiat 
people  with  regard  to  the  structure  and  boundaries  of  the  earth  may,  however,  be  i^ferrtd 
from  the  genealogical  diapters  (Oeit.  x,  repeated  1  Ckron,  L),  which  oontsin,  in  fret,  a 
view  of  tl^  known  divisbns  of  the  earth,  agreeing  in  scxne  striking  particulars  with  the 
reocnds  of  profrne  history ;  also  fi!om  the  accounts  of  the  commerce  of  Tyre,  and  finm 
various  detached  notices  in  the  historians  and  prophetB. 

The  Hebrews  obvioudy  never  attempted  to  nmn  any  scientific  theoaj  respecting  die 
rilnictnre  of  the  earth«  The  natural  impression,  which  renresents  it  as  a  flat  surfrce,  with 
the  heaven  as  a  firmament  or  curtain  sprsad  over  it,  is  found  universally  prevalent  Be- 
neath was  CGOoeived  to  be  a  deep  pit,  the  abode  of  dwrkness  and  the  shadow  of  death.  In 
one  place  we  find  the  grand  image  of  the  earth  being  hung  upon  nothing ;  but,  elsewhere* 
the  piUars  of  the  eaxQi  are  repeatedly  mentioned ;  uid  sometimes  the  pillars  of  heaven. 
In  shoit,  it  is  evident,  that  eveiy  writer  caught  the  idea  impressed  on  his  senses  and  im- 
agination by  the  viow  of  these  grand  objects,  without  endeavouring  to  arrange  them  into 
any  regulax  qrstem.  Although,  however,  the  Jews  never  indulged  in  speculative  geogre^ 
phy,  yet  there  are  copious  examples  of  minute  and  carefiil  topography  for  practi<»l  pur- 
poses. Our  object,  however,  is  not  to  mark  the  divisions  of  Juaea,  but  to  trace  the  ideas 
of  the  Jews  reelecting  the  extent  and  boundaries  of  the  known  world.  We  shall  at  the 
same  time  be  able  to  collect  all  that  is  now  to  be  known  of  the  Phmnician  Geography ;  for 
it  is  evident  that  Ezekiel  visited  Tyre,  as  Herodotus  did  Babylon,  with  the  eye  of  an  in- 
telligent observer;  and  he  would  doubUess  hold  intercourse  witti  the  best  infoiiqped  men  in 
that  great  school  of  commerce  and  navigation.  The  objects  elways  alluded  to,  as  placed 
at  the  fiirthest  limits  of  their  knowledge,  are  Tarshiah;  Ophir;  The  Isles;  Kieba  and 
Dedan ;  The  River ;  Gt^,  Magog,  and  the  north.  (Fig.  1.) 

SuBBaur.  1.^— TVirsAtsA. 

Tarshish  is  the  name  which,  in  the  annals  of  Jewish  and  Phaenician  navigation,  oceun 
most  firequently,  and  ranks  next  to  l^rre ;  yet  nothing  has  been  found  more  difficult  than 
to  fix  that  name  to  any  precise  phice.  The  peculiar  difficulty  is  this;  that  there  are  two 
voyages  fiom  Tarshish :  one  up  the  Mediterranean,  bringing  iron,  silver,  lead,  and  tin,  the 
produce  of  Spain  and  Britain  (Ezek,  xxvii.  12.) ;  the  other  up  the  Red  Sea,  bringing  gold, 
ivory,  and  apes,  the  produce  of  tropical  Afirica  (1  -Kin^,  x.  22.).  How  these  two  voyages 
can  be  from  the  same  place,  appears  at  first  sight  to  beSle  research. 

Various  places  have  been  suggested,  among  which  I  should  not  think  it  necesaanr  to 
mention  Tarsus,  in  Cilicia,  were  it  not  supported  by  such  names  as  Volney  and  Malte 
Bmn.  Except  the  resemblance  of  name,  it  has  not  a  single  feature  which  can  be  recon- 
ciled to  the  Tarshish  of  Scripture.  Besides,  the  name  Tortus  is  evidently  of  Greek  origin 
{See  Steph,  Byzani,  in  v.  Straboy  L  14.  Bochart*s  Phaieg.,  and  Wetttein^s  Nov,  Test, 
vol.  xL  p.  511.  and  006.),  whereas  Tarshish  is  manifestly  of  oriental  derivation,  and  is 
doubdesB  of  Phoenician  origin.  Indeed,  MaJte  Bran  admits  it  to  be  tenable  only  on  the 
olumsy  and  improbable  supposition  of  tiiere  being  two  places  of  tiie  name  of  Tarshish. 
Tartessos  or  Cadiz  is  certainly  more  plausible,  and  agrees  with  the  Meditenanean  voyage ; 
but  the  distance  is  too  great,  and  notice  might  have  been  expected  to  be  taken  of  not  a 
kfw  intormedkite  objects,  particularly  of  the  Straits  of  Gibraltar.  It  i«r  altogether  foreign 
to  the  voyage  by  the  Red  Sea.  This  last  objection  appears  also  to  hold  agamst  Carthage, 
which,  in  every  other  respect,  seems  preferable  to  Tartessus,  and  of  whidi  more  will  be 
said  in  the  sequeL 

To  solve  the  problem  of  the  two  voyages,  tlie  onlv  attempt,  so  far  as  I  know,  has 
been  in  the  ingemous  hypothesis  of  Gosselm :  Tarshish,  accoiding  to  him,  siniifieB  the 
great  or  open  sea,  as  distinguished  even  from  the  lamst  of  its  inclosed  ffulfo.  The  none 
may  then  oe  applied  equally  to  the  Atlantic  and  the  mdian  Ocean;  and  ti^e  voyage  to  and 


amme  l  hebbew  and  phcemoan  oecmrapht. 

Pig.  I^-OBOORAIHiqAL  STBTeM  OF  THE  HEBREWS. 


r  the  Ueditemneao.     But  Iboiiffh  Uiia 
"M  Hebrew  term,  tod  though  it  Kilve 


the  bnae  aod  rapie  one  here  ucribed  to  iL  Let  tu  onlr  read  tho  Iblkiwing  verae  :- 
Jooth  TOM  op  to  flee  into  TuBhiih  fixm  the  praaence  of  the  Lord,  and  went  down  to  Joj^ik, 
•od  be  fbood  a  diip  going  to  Tanhiah ;  io  he  paid  the  &re  therec^  tivl  went  down  into  it, 
to  go  with  them  into  Tuihi^  from  the  pvoence  of  the  Lcn]."  Do  not  these  worda  ana- 
TotdaUy  inggeat  a  preciae  pert,  to  which  there  waa  a  regular  packet,  with  a  fixed  imle  of 
fcic!— ^lot  A  mere  vague  Betting^  out  into  the  wide  and  open  aea.  If  the  Ibliowing  ezpre*> 
aiona  c«n  be  reconciled  to  H.  GoneUn'a  hypotlieaiB,  it  ii  tnly  by  very  atrained  interpreta' 
tioas : — "  The  Itinga  <£  Tanhiah ; — the  aerctumt*  t^  Tarahioh ; — P*"*  7^  <^^  <"  Tarahiah  i— 
Tairiiiah  waa  thy  merchant: — with  ailver,  &c  they  traded  in  the  taira; — silver  in  plate* 
is  brooght  &<m  Tairiiiab,  and  gold  from  Ophiri — the  daughtar  of  Tarahisfa,"  dtc  Id  th* 
genealogical  chapteta,  Tanhiah  h  inttxiduced  aa  one  of  the  aona  f£  JavuL  But  the  other 
three  aoiia,  aod  ereiy  other  name  mentimed  in  these  chapters,  are  the  &then  of  a  txnattrf 
ami  Dktion ;  and  it  would  be  quite  lingular  if  Tarahiah  alone  should  have  had  only  the  tern 
for  hia  oApriif .  WbU  a  (truwe  idea  to  call  the  ee*  one  of  the  sons  of  Javan !  Indeed, 
thia  ia  so  gbnngly  improbable,  Utat  H.  Gosaelin  haa  recouree  lo  the  bypothena  of  inter- 


pehtiMi — K  snppcaitiim  very  utdikdhr  in  regmrd  lo  books  held  so  sacred,  and  in  respect  ti 
*'     ~    "tapten  among  a  pec^le  so  ioud  ol' genetUoB]',  and  altogether  «  meet  nnaouiu  pria 
a  applied  to  the  aacred  volume.     Anally,  I  think  it  very  evident,  from  the  general 
of  Heknw  writera,  that  Ihev  had  no  distinct  nrtion  of  the  MeditwiBiieui  a 


iaclosed  aea,  and  of  an  ocean  beyond  it.  Tlie  ezproanoo,  "  the  sea,"  used  in  that  vague 
and  wide  senae,  will,  I  appr^end,  be  always  feund  to  wgnify  the  Uediterranean,  the  Red 
8e>  being  desgnaUd  t^  that  pojticnlar  term.  Thua,  there  &ppe«ra  to  be  no  motive  fcr 
■iopting  M.  Gomelin'a  hypotheaia,  except  the  vnnt  of  any  other  by  which  the  problem  of 
tba  two  wiyagee  can  poadUy  be  aolved.  But  if  another  can  tie  stated,  which  shall  scJva 
that  pnUem,  and  at  me  mme  time  make  Tarahiah  the  very  place  it  might  be  sipected  to 
be,  thia  great  qoeaticm  may,  pertu^e,  be  conndered  a*  sattled  in  a  more  satis&ctiwy  roanner 

Thai  Tar^idi  must  be,  AnMlamentally,  Carthage,  cannot,  I  think,  admit  of  a  mcmant'a 
dn^  The  abvngeet  argnment  is,  that  if  it  be  not,  thes  that  grand  emporium  of  Medi- 
tenanaaa  trade,  the  etiiaaj  of  Tjre,  the  place  of  all  other*  with  which  l^re  held  alwaya 
the  ckseat  inteiwutse,  must  never  have  been  named  by  the  prophets,  who  give  such  cmtooB 

Vout  2 
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aod  detailed  aoooimts  of  Tynan  commerce.  When  Ezekiel  was  enumexatsi^f  every  place, 
even  the  most  obscure,  with  which  Tyre  held  intercourse,  can  it  be  supposed  that  this,  the 
chief  of  all  others,  would  have  been  totally  omitted  1  But  if  Tarshish  be  Carthage,  then 
that  celebrated  city  holds  exactly  the  prominent  place  which,  according  to  every  circum- 
stance, it  ought  to  have  held  in  relatbn  to  Tyre.  This  general  negative  argument  does 
appear  to  me  quite  irresistible.  The  details  are  equally  conformable.  Carthage  in  her 
glory  monopolized,  almost  entirely,  the  commerce  of  Spain  and  Britain.  She  even  took 
the  most  violent  measures  to  prevent  any  maritime  power  from  penetrating  to  the  west  of 
Sicily.  There  appears  no  trace  of  the  Tyrians  ever  proceeding  further.  They  found, 
apparently,  in  Carthage,  a  complete  assortment  of  the  commodities  of  all  the  countries  to 
the  west,  and  on  the  ocean—silver,  iron,  lead,  and  tin,  which  were  thus  naturally  viewed 
by  the  Jews,  and  perhaps  by  the  Tyrians  themselves,  as  Carthaginian  coqvmodities.  With 
regard  to  the  name,  considering  that  both  Tarshish  and  Carthage  are  corruptions  of  the 
original  PhoBnician  term,  they  have  that  rude  resemblance  which  might  be  e3q>ected.  The 
connexion  is  rendered  stronger  by  Carchedon,  the  Greek  name  of  Carthage,  which  fonns 
a  sort  of  middle  term  between  them. 

The  voyage  from  Tarshish  by  the  Red  Sea,  however,  which  forms  the  grand  difficulty, 
remains  yet  unaccounted  for ;  and  it  can  only,  I  think,  be  solved  in  the  following  manner : 
I  conceive  the  name  of  this  great  African  metropolis  must  have  been  generally  extended 
to  the  whole  of  the  continent  of  Africa.  All  the  names  of  the  continents,  we  may  observe, 
were  originally  derived  from  one  of  their  remarkable  and  frequented  districts.  The  name 
of  Asia  was  extended  bv  the  Greeks  from  a  tract  of  that  name  immediately  opposite  to 
their  shore,  including  Troas,  Ionia,  and  some  other  of  the  more  eastern  districts  of  Asia 
Minor.  With  the  Romans,  Africa  derived  its  name  from  the  very  district  now  in  question, 
called  always  Africa  Propria,  being  the  finest  on  that  coast,  and  including  Carthaffe.  It 
appears,  then,  quite  natund  that  a  place  so  very  prominent,  with  which  Tyre  held  such 
close  and  constant  intercourse,  apparently  the  coily  place  much  firequented  by  her  on  the 
coast  of  Africa,  should  be  associated  in  her  conception  with  the  whole  continent  in  which 
it  was  situated.  On  any  other  supposition,  the  Jews  and  Phoenicians  must  have  had  no 
name  for  Africa,  which  is  not  very  probable.  It  is  observable  that  Tarshish  evidently  does 
not  comprehend  either  Egypt  or  Upper  Ethiopia,  which  countries,  in  fact,  were  never  by 
the  ancients  considered  as  decidedly  African,  that  continent,  according  to  their  conception, 
having  the  Nile  fbr  its  eastern  boundary.  If  we  admit  Tarshish  to  be  Africa,  the  whole 
difficulty  respectine^  the  two  voyages  at  once  disappears.  As  the  voyage  to  the  northern 
coast  was  by  the  Mediterranean,  so  that  to  the  eastern  coast  was  of  course  by  the  Red  Sea. 
It  is  in  favour  of  this  solution  that  Jerome,  in  fact,  calls  the  voyage  to  Tarshish  "  an  Afri- 
can voyage.**  The  Jews,  unacquainted  with  intermediate  countnes,  had  probably  a  very 
inadequate  conception  of  the  distance  between  these  coasts ;  at  all  events,  they  justly  con- 
sidered them  as  parts  of  the  same  vast  expanse  of  continent 

SuBsncT.  2.*— Opfttr. 

The  name  of  Ophir,  combined,  as  it  always  is,  with  the  most  precious  of  metals,  and 
the  most  coveted  of  all  commodities,  ranks  among  the  distant  countries  known  to  the 
Jews,  almost  superior  in  splendour  to  Tarshish,  though  not  equal  in  greatness  and  com- 
mercial importance.  The  voyages  of  Solomon  to  Ophu*  for  gold,  form  the  greatest  naval 
enterprise  in  which  the  kingdom  of  Judea  was  ever  engaged.  Yet  this  name  has  been 
attenaed  with  little  less  difficulty,  and  produced  scarcely  less  controversy,  than  that  of 
Tarshish. 

The  belief  that  Ophir  was  in  Arabia  has  certainly  not  a  little  to  urge  in  its  favour.  In 
the  genealogical  chapters  it  is  always  combined  with  Sheba,  or  Sabea,  which  was  undoubU 
edly  situated  at  the  south-west  angle  of  Arabia.  It  was  from  Sheba  that  gold  (doubtlesB, 
the  gold  of  Ophir,)  was  regularly  brought  to  Judea  and  Phoanicia.  Even  Bochart,  who 
thinln  himself  obliged  to  seek  in  India  a  more  distant  Ophir,  clumsily  compoundis  the 
matter  by  making  another  Ophir  in  Arabia.  He  is  followed  by  M.  Malte  Brun.  M.  Go»- 
selin,  wi&  his  umial  zeal  td  restrict  ancient  knowledge,  insists,  that  there  never  was  any 
Ophir  except  the  Arabian,  and  places  it  in  the  modem  interior  district  of  Dofiu*.  There 
appear  to  me,  I  confess,  vast  improbabilities  in  this  Arabian  Ophir.  As  an  interior  district, 
it  must  have  been  nearer,  or  certainly  as  near,  to  Judea  as  Sheba ;  and  it  appears  stranffe, 
that  no  direct  land  conununication  should  ever  have  been  opened  with  it  Let  us  consider 
the  mighty  operations  of  Solomon ;  his  utmost  efforts  combmed  with  those  of  Hiram ;  the 
materius  of  shipbuilding  conveyed  by  land  over  a  vast  desert;  the  most  skilfol  workmen 
transported  to  Ezion  Greber ;  a  fleet  composed  of  large  vessels,  called  ships  of  Tanhish,  at 
last  formed,  and  undertaking  a  series  of  voyages,  in  each  of  which  Uiree  years  were 
employed.  What  a  waste  of  labour  and  expenditure  to  obtain  a  commodity  which  could 
have  been  conveyed  across  Arabia  in  two  months  on  the  backs  of  camels !  Yet  the  repe- 
tition of  the  voyage  shows  that  the  article  was,  in  fact,  procured  on  better  terms  than  by 
the  usual  channel.    In  the  voyage  from  Ophir,  also,  we  find  new  articles  never  mentkmed 
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m  lelatioa  to  Sheba  or  Aimlna,  but  Ghancteristic  of  eqnstorkl  AlHca^-mnry,  apes,  and 
peacocks.  With  regard  to  the  cloee  combinatioo  in  which  Sheba  and  Ophir  are  always 
mnd,  it  will  appear  natural  eiioo|^  when  we  oonaider  that,  unlesB  during  the  nhort 
ezpeditian  of  Solcmoo,  Sheba  appears  to  have  been  the  channel  by  which  the  gold  of 
Ophir  was  transmitted  to  Jodea  and  Phcenicia.  This  circumstance  might  readily  lead  the 
ininlHtantB  of  those  countries  to  oonsider  the  two  as  closely  connected,  though  Ophir 
might  be  beyond  ^leba,  and  even  be  separated  from  it  by  seas  and  territories  of  consider- 
able eztttit 

The  hypothesis  which  places  Ophir  in  India,  though  supported  by  great  names,  appears 
finite  untimable.  The  trade  oi  Oiba  bears  not  the  least  resemblance  to  an  Indian  trade. 
It  does  not  include  the  fine  manufactures  and  rich  spices  which  India  has  always  furnished ; 
and  its  staple  is  gold,  which  never,  at  any  time,  was  an  article  of  export  from  that  quarter 
of  Asia.  India  has,  on  the  contrary,  always  demanded  a  large  balance  of  specie,  and  htm 
ftnned  a  gulf  in  which  the  gold  of  the  west  has  been  abscxbed.  If  we  reject  India,  we 
shall  not  c^tainly,  with  some  gavans^  travel  as  ftr  as  Peru  in  quest  of  our  ooiect,  notwith- 
standing the  slight  resemblance  ci  name,  and  the  attempt  to  eke  it  out  by  the  expression 
**  gM  or  Pftrvaim,*'  which  has  some  appearance  of  being  s3monymous. 

The  eastern  coast  of  Africa  is  the  quarter  to  which  all  the  indications  appear  very  clearlv 
to  point  In  the  voyage  to  Tarshish  by  the  Red  Sea,  its  name  and  that  of  O^iir  are  d- 
ways  combined;  nay,  the  voyage,  which  in  the  Book  of  Kings  is  cidled  the  voyage  to 
Tarshish,  in  the  Chronicles  is  called  the  voyage  to  Ophir ;  so  that  it  is  evident  the  two  are 
one  and  the  same  voyage ;  and,  if  Tarshish  was  Africa,  Ophir  must  clearly  be  in  Africa. 
There  is,  however,  on  wis  coast  no  abundant  supply  of  gold  till  we  reach  as  fiur  south  as 
So&la ;  thus  implying  an  extent  of  navigation  which  is  certainly  somewhat  startling.  M. 
GoflseUn  particularly  urges,  that  in  the  time  of  Alexander  there  was  no  longer  any  know- 
ledge of  eastern  Africa ;  and  that  even  the  Romans  never  appear  to  have  penetrated  beyond 
Cape  Delgada  On  the  other  hand,  it  is  to  be  considered  that  the  alliance  of  Hiram  and 
Solomon  united  advantages  which  never  existed  again  in  an  equal  degree.  The  wealth, 
naval  skill,  and  ample  materials  which  those  great  princes  could  command  were  scarcely 
eqoalled,  even  by  the  Ptolemies.  After  the  deam  of  Solomon,  the  kingdom,  split  into  two, 
and  weakened  by  omtinued  dissention,  abandoned  entirely  these  distant  commercial  enter- 
prises. A  solitary  attempt  to  renew  the  trade  was  made  by  Jehoshaphat,  but  the  vessels 
prepared  fbr  that  purpose  were  wrecked  in  the  very  mouth  of  the  pint  of  Ezion  Geber ; 
afler  which  the  undertaking  was  entirely  given  up.  In  the  calamities  which  afterwards 
befbl  Israel  and  Judah,  and  the  revolutions  which  subverted  the  whole  political  system  of 
western  Asia,  it  is  not  wonderfid  that  every  trace  of  this  distant  intercourse  should  have 
been  oUiterated ;  and  that  the  successors  of  Alexander  should  have  had  to  enter  on  a  new 
field  of  discovery.  In  support  of  the  supposition  of  Sofida,  there  may  also  be  noticed  a 
certain  resembknce  of  name ;  and  the  duration  of  the  voyage,  stated  at  three  years,  would 
afihtd  very  ample  time  to  reach  the  Zambese,  even  under  all  the  imperfections  of  ancient 
navigatkn. 

SuBSBCT.  3. — Tlie  Islet, 

The  Isles,  a  term  which  occurs  much  in  Scripture,  might  be  supposed  to  describe  gene- 
rally those  portkms  of  the  globe  which  come  under  this  description ;  yet  a  carefhl  compa- 
rison of  the  dififerent  passages  in  which  the  word  occurs  will  probably  show,  that  it  is  used 
in  a  mudi  more  precise  and  determinate  sense,  and  is  applied  to  a  wide  and  connected 
range  of  territory.  The  whole  d[  the  southern  coasts  of  Europe,  consisting  either  of  real 
islsnds  or  of  peninwilar  tracts,  appears  by  the  Jews  and  Phoenicians  to  have  been  viewed 
as  a  long  lanffe  of  islsnda  Besides,  the  terms  mfloi  snd  mmaHa  were,  in  periods  of  remote 
antiquity,  api^kd  loosely  to  peninsulas  as  well  as  islands  proper.  Among  many  examples 
which  might  be  adduced,  one  will  suffice — ^Peloponnesus.  The  isles,  relative  to  Tyre, 
appear  to  have  ranked  only  second  to  Tarshish  as  a  source  of  wealth,  and  in  respect  of 
dose  and  intimate  intercoune.  Tyre  is  called  expressly,  "a  merchant  of  many  isles:*' 
and  the  consternation  which  shook  the  isles  at  the  sound  of  her  fall ;  the  dismay  of  their 
kings,  who  are  said  to  have  then  cast  off  their  robes,  and  sat  on  the  ground, — all  point  out 
the  extent  and  importance  of  this  commerce.  TarthUh^  Elitha,  Chittim,  and  Dodamm 
are  named  in  the  genealoffioU  chapter  as  the  four  who  divided  among  them  the  isles  of 
the  GoBtiles;  but,  thou^  Tarshish  is  so  often  named  in  combination  with  '^the  isles** 
among  the  most  distant  maritime  terriUnies,  there  is  never  any  indication  as  if  it  were 
itself  an  island.  The  combinatkn  is  probably  pnroduced  by  the  extensive  possessions  and 
oommeree  of  the  Csrthaginians  in  the  western  islands  and  coasts  of  Europe.  These,  in- 
cluding' the  southern  point  of  Italy,  were,  as  already  observed,  probably  considered  as  insu- 
lar, and  were  distmguished  by  the  appellations  of  the  ''  isles  afiur  ofi^**  and  ^  the  distant 
isles  oi  the  sea."  T%e  **  isle*^in  partumlar,  which  Isaiah  mentions  in  such  close  connex- 
kxi  with  Tanhish,  and  which  the  merchants  of  Sidon,  "by  nassing  over  the  sea,  had 
repleniBbed,**  can  scarcely  be  any  other  than  Sicily,  an  island  almost  Garthaginian,  and 
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ooataiMiig  PE>  innv  flowiahiiig  eitiea.  WithragsidtoliiAktoof  Eluha,  thejrareevitoidjr 
HalinA,  l3bu9  Greek  mme  of  Qreeoe.  The  only  dktinctive  cbanetemtic  indeed,  tiat 
of  liiniiahing  I^re  with  the  bke  and  purple  dye,  does  not  recall  to  ua  aay  of  the  fealmea 
under  which  we  have  beep  accuatomed  to  recognize  that  celebrated  regkn.  But  Greece 
WBs  not  yet  the  aeat  of  arte  and  arma;  and,  had  ahe  been  ao,  the  Tyrian  merehanta  might 
still  have  viewed  her  only  aa  die  aerved  their  purpoae.  Boclinrt  haa  coUeeted  ample  testi- 
moniea  to  ahow  that  the  nuuex,  the  ahell  which  yielded  tboee  celebrated  dyea,  waa  tend 
in  peculiar  abundance  on  the  coast  of  Laconia.  Chittim  appears  very  evidently  Cypma, 
and  ita  early  capital  of  Citium.  The  alarm  being  given  thence  of  the  approach  or  the 
kii^  of  Babyl<Hi,  and  ita  being  considered  as  the  natunS  place  of  refiige  for  the  inhabitaiita 
of  "fyre,  where  yet  they  wodd  not  be  folly  aecure,  mark  a  pcoocimity  which  belooga  to  no 
other  i^and.  The  name,  iadeed,  is  in  one  instance  given  to  Greece,  and  in  another  to 
Italy ;  but  thia  seems  merely  to  be,  that,  as  the  neareat  known  ialand,  ita  name  is  aome- 
times  thus  vaguely  extended  to  the  whole  of  that  territory  considered  by  the  Jews  aa  inao- 
lar.  The  attempta  of  Bochart  to  find  the  name  of  Chittim  in  Italv  have  been  whdly  abor- 
tive ;  for  we  cannot  consider  as  worthy  of  notice  the  obeervation  that  it  and  Loftwrn,  in  the 
respective  Greek  and  Latin  langoagea,  both  aigni^  ''to  hide."  In  regard  to  Dodanim, 
convertible  into  BodanimO  e^d  1  being  perpetuailT  mterchanged  and  ooofoundecOt  though 
it  is  mentioned  only  once,  we  seem  jnatified  in  mdng  on  B£)de8,  already  flooriahing  and 
commercial,  though  not  yet  become  the  rival  of  kings.  Bochart  aeema  to  go  much  too  far, 
when  he  seeks  for  it  on  the  Rhone  or  the  Ehra. 

8uB8BCT.  4. — Skeba  and  Dedan. 

Of  the  iatemal  trade  of  weatom  Aaia  during  the  early  agea,  the  moat  eztoisive  Mid 
impoitant  waa  that  carried  on  across  Arabia.  It  consisted,  not  so  much  in  the  productione 
of  the  region  kself,  as  in  those  of  India  and  Afirica,  which  found  their  way  by  thia  cbaimel 
to  Judea  and  Phcanicia. 

Sheba,  among  the  Arabian  states,  holds  the  most 'prominent  place,  being  uadcubtedly 
the  aame  with  the  Sahffia  or  Arabia  Felix  of  the  classic  writers.  Its  imports  were  the 
precious  commodities  of  gold  and  incense :  the  latter  anciently  in  most  extensive  demand 
tor  the  purpose  of  sacrifice.  These  articles  appear  to  nave  been  brought  to  Judea,  not  by 
any  maritime  channel,  but  in  crowded  caravans.  The  "  companies  of  &eba*'  are  mentioned 
even  in  Joh.  Isaiah  speaks  of  the  "  multitude  of  camels ;"  and  of  "  all  they  from  Bheba.'* 
Yet  the  incense,  it  is  now  certaJn,  must  have  oome  chiefly  firom  the  opposite  Afirican  ooaat  of 
Berbera ;  and  the  gM^  we  have  some  reason  to  think,  must  have  been  derived  fixMn  a  still 
more  remote  part  ofthaX  continent 

The  coBunerce  of  Dedan  rivalled  that  of  Sheba,  being  carried  cm  firom  the  opposite  or 
eastern  coast  The  mention  oi  '*  many  isles'*  in  comlnnaticm  with  Dedan,  aeema  to  fix  it 
to  tlukt  point  at  the  entrance  of  the  Persian  Gulf,  which  is,  in  fiict,  bcxdered  by  numeroua 
idands.  One  of  these,  Ormuz,  became  afterwai^  the  seat  of  a  kingdom,  which,  finom  a 
situation  and  commerce  similar  to  that  of  Dedan,  derived  a  splendour  which  made  it  the 
poide  of  the  East  The  imports  from  Dedan — "^  ivory  and  precious  cloths'* — point  out  the 
source  of  this  prosperity.  These  were  the  commodities  of  India,  brought  to  the  mouth  of 
the  Persian  Gulf,  and  thence  transported  across  the  desert  to  the  western  regiona.  The 
caravan  trade  of  Dedan  appears  to  have  been  most  extensive ;  insomuch  that  the  prophet,  in 
denouncing  the  judgment  upon  Arabia,  mentions  the  ^  travelling  companiea  of  Dedanim"  aa 
ita  most  conraicuous  feature.  In  the  prophets,  Edom  and  Dedan  are  almost  universally  named 
together,  and  the  same  judgments  represented  as  affecting  both.  Hence  they  are  usually 
considered  as  parts  of  the  same  country,  and  the  (»dinary  maps  include  Dedan  as  a  district 
of  Edom.  Even  Bochart,  whoae  learning  ahowed  him  that  there  must  be  a  more  distant 
Dedan,  adopts  Uie  hackneyed  scheme  of  supposing  that  there  were  two  Dedan&  There  in 
no  occasion  for  so  unskilful  a  theory  to  explain  the  intimate  connexion  between  these  two 
states.  When  caravans  came  across  Arabia  firom  the  Persian  Gulf,  it  was  at  Edom  or  Idumea 
that  they  first  touched  on  the  civilized  world.  A  dep6t  was  thus  naturally  formed  there  of 
the  commodities  in  which  they  traded.  '  This  traffic  raised  Idumea  and  its  capital,  Petra,  to 
a  high  pitoh  of  wealth  and  importance.  So  close  a  connexion  necessarily  caused  Dedan  to 
be  deeply  aflfected  bv  any  calamity  which  desolated  Edom,  and  TGoA&eA  her  no  Longer  the 
channel  through  which  this  commerce  could  flow.  But  these  disastera  are  by  no  means 
repreaented  aa  touching  her  so  closely  or  so  deeply ;  and  while  Edom  is  represented  as  utterly 
spoiled,  and  converted  mto  a  waste  and  reproach,  the  inhabitanta  of  Dedan  are  merely  warned 
to  '*  turn  back  and  dwell  deep ;"  (Jer.  xlix.  8.)  and  the  expression,  *'  they  of  Dedan  shall  fiJl 
by  the  sword,"  is  more  correctly  interpreted  in  the  margin,  "  they  shall  foil  by  the  eword 
unto  Dedan."  These  circumstancea  appear  to  mark,  along  with  an  intimate  connexion,  a 
complete  distance  and  separation  between  these  two  great  Arabian  states. 

Raamah  is  mentioned  among  other  nations  of  Arabia,  along  with  Sheba,  as  producing  the 
same  articles,  but  as  a  much  less  remarkable  country.    It  appears  to  be  the  modem  Had 
amuth,  neither  situated  so  commodiously  as  Sheba  vx  the  African,  nor  as  De^m  for  the 


SooK  I.  HEBREW  AND  PHGENICIAN  GEOGRAPHY.  17 

Indiaii,  trade.  Some  of  the  beet-watered  districts  probably  of  the  Nedsjed,  appear  Co  have 
composed  the  kingdom  of  Kedar,  enriched  by  the  breeding  of  numerous  sheep  and  goats, 
with  which  it  supplied  even  T]^'^,  and  rose  to  such  prosperity,  as  to  make  it  be  considered 
a  mighty  catastrophe  "  when  all  the  glory  of  Kedar  should  fail." 

SuBSECT.  5. — Countries  on  the  Euphrates, 

The  river  (for  such  is  the  import  of  the  term)  presents  itself  as  a  grand  feature  of  the 
landscape  after  passing  across  the  wide  Syrian  desert,  towards  the  eastern  extremity  of  the 
known  world.  This  name,  in  prefbrence  even  over  the  Nile  and  the  Jordan,  was  always 
applied  to  the  Euphrates,  which,  holding  so  immense  a  course  through  kingdoms  the  most 
celebrated  in  history,  was  considered  as  one  of  the  grand  boundaries  of  the  earth.  The  great 
empires  and  capitals  of  Assyria  and  Babylon  gave  to  it  a  lustre,  which  was  scarcely  divided 
by  the  Tigris^  whose  name  was  little  known  to  the  Jews  before  the  captivity.  Along  this 
line  of  territory  Ezekiel  enumerates  a  number  of  cities,  Haran,  Canneh,  Eden,  Ashur,  &c., 
fiom  which  great  caravans  proceeded  to  Tyre  with  cloths  and  other  articles  of  the  most 
valuable  description.  In  such  early  accounts,  however,  the  country  fh>m  which  commodities 
last  came  is  seldom  distinguished  from  their  original  seat.  I  therefore  entirely  agree  with 
Dr.  Vincent,  that  they  must  have  been  brought  by  a  long  overland  voyage  across  Asia ; 
that  these  chests  of  rich  apparel,  so  carefully  bound  with  cords,  came,  pro^bly,  by  interior 
caravans  fit>m  Hindostan,  and,  perhaps,  already  from  the  frontier  of  China. 

Of  the  countries  beyond  tlie  Euphrates,  only  some  broken  fragments  of  knowledge  appear 
to  have  reached  Judea  before  the  captivity.  Elam  is  particularly  noticed ;  the  residence  of 
a  warlike  people,  occupying  the  long  mountainous  tract  east  of  the  Tigris.  Media  and 
Persia  are  also  named  on  a  few  occasions,  but  so  as  to  prove  that  they  were  only  contem- 
plated in  dim  and  obscure  distance.  At  a  vague  and  indefinite  distance  beyond,  the  ends 
of  the  earth  were  imagined  to  exist.  The  early  Greeks  and,  afler  them,  the  Arabians,  viewed 
the  habitable  earth  as  an  island,  surrounded  on  every  side  by  water.  Ptolemy,  on  tlie  con- 
trary, places  at  every  extremity  of  his  map  a  vague  expanse  of  unknown  land.  The  He- 
brews combined  in  some  measure  these  two  views  of  the  subject  To  the  west,  the  remotest 
object  jR)r  them  was  the  sea,  studded  with  numerous  and  distant  isles ;  but  to  the  east,  where 
land  was  seen  indefinitely  extending,  they  formed  the  idea  of  an  inland  termination,  without 
being  able  to  attach  to  it  any  precise  limits.  Such  a  boundary  was  apparently  supposed  to 
exist  in  various  directions,  since  **  all  the  ends  of  the  earth"  is  an  expression  frequently 
occurring.  It  was  to  the  east,  however,  that  this  idea  peculiarly  attached  itself;  and  "  from 
the  river  to  the  ends  of  the  earth,"  is  the  farthest  point  to  which  the  figurative  kingdom 
of  the  Messiah  is  made  to  extend. 

SviMECT.  6. — Gog^  Magogs  and  the  North, 

The  north  quarter  is  the  only  part  of  the  circuit  of  the  geographical  knowledge  of  the 
Jews  which  remains  to  be  surveyed.  It  presented  features  of  peculiarly  rude  and  formi- 
dable aspect  Ezekiel,  in  anticipating  an  approaching  inroad,  draws  the  most  gloomy  feature 
of  the  hordes  which  it  poured  forth :  Go£r,  with  all  his  bands,  coming  like  a  storm  or  a 
cloud  to  cover  the  land ;  Gomer  with  all  his  bands ;  the  house  of  Togarmah,  from  the  north 
qnarter :  "  a  great  company  and  a  mighty  army,"  directing  their  course  against  those  nations 
which  ^  were  at  rest,  dwelt  safely,  and  had  gotten  cattle  and  goods ;"  and  with  the  eager 
purpose  "  to  take  a  prey,  to  carry  away  their  silver  and  gold,  to  take  a  CTeat  spoil."  This 
picture,  these  hostile  and  tumultuous  crowds,  "  all  riding  upon  horses,'*  with  their  wide- 
roaming  and  predatory  habits,  has  always  suggested  the  idea  of  Scythian  invasion ;  and 
the  Arabian  geographers  have  placed  the  castle  of  Gog  and  Magog  at  the  remotest  extremity 
of  Tartary.  On  looking  narrowly  into  the  matter,  however,  we  shall  find  it  difficult  to 
suppose  this  inroad  to  have  proceeded  from  any  part  of  those  unbounded  plains.  The  fact 
is,  we  have  no  occasion  to  look  so  far ;  for  the  high  table-lands  in  the  interior  and  north  of 
Asia  Minor,  Phrygia,  Gralatia,  Cappadocia,  and  Paphlagonia,  have  always  presented  the 
same  rude  pastoral  aspect,  and  have  bred  tribes  of  migratory  shepherds  and  warriors,  very 
similar  to  those  of  Scythia  itself.  These  tracts,  in  fact,  continue  still  to  pour  forth  vast  bodies 
of  irregular  cavalry,  which  form  the  main  strength  of  the  Turkish  armies.  This  view  of 
the  subject  appears  completely  fixed  by  the  account  of  the  commercial  intercourse  main- 
tained by  these  nations  with  T3rre.  The  prophet  mentions  Meshech  and  Tubal,  elsewhere 
completely  identified  w^ith  Gog,  who  is  called  their  "  chief  prince."  There  never  has  been 
the  least  doubt  as  to  the  position  of  these  countries  in  Upper  Armenia,  and  on  the  southern 
border  of  Caucasus.  There  the  classical  writers  mention  in  the  Moschi  and  the  Tibareni, 
which  are,  perhaps,  the  same  names.  The  imports  into  Tyre  are  stated  to  be  "  vessels  of 
brass,  and  persons  of  men."  This  somewhat  curious  combination  is,  however,  altogether 
characteristic  of  the  region  in  question,  which  was,  in  ancient  time,  highly  distinguished 
tar  the  copiousness  and  excellence  of  its  copper  and  iron,  which  last  is  not  wholly  excluded 
by  the  term  used  in  the  original.  The  skill  with  which  it  was  worked  into  steel  by  the 
Qtalyb^,  a  people  of  this  region,  caused  their  name  to  be  generally  given  to  this  product 
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Even  in  the  present  state  of  neglect,  the  neighbourhood  of  Trebisond  sapplies  with  excel- 
lent copper  all  the  Lesser  Asia.  The  otiier  article,  also,  is  bat  too  descriptive.  The 
expression,  ^'persons  of  men,"  marks  the  trade  in  slaves,  with  which  it  has  always  been 
the  fiite  of  Caucasian  countries  to  supply  the  East  Horses  and  mules  are  reported  a0 
brought  by  the  '*  house  of  Tommah."  Horses  have  always  been  a  boast  of  Tartary ;  and 
an  uliance  has  been  imagine  between  this  name  and  that  of  the  Turcomans,  who  still 
fiimish  the  finest  horses.  But  there  was  a  race  called  Trogmi,  in  the  upland  tracts  of 
Paphlagonia,  a  region  celebrated  for  its  horses,  and  also  for  its  mules,  in  which  last  respect 
it  has  a  decided  advantage  over  Tartary,  to  which  this  last  breed  is  a  stranger.  Thus  we 
seem  justified  in  finding  Go^,  with  all  his  rude  and  terrible  appendages,  in  the  northern 
extremity  rp^eed  of  the  civilized  and, classical  world  of  Asia,  but  still  far  distant  from  those 
boundless  wastes  which  composed  the  ancient  Scjrthia  and  the  modem  Tartary. 

Javan,  which  is  described  as  fiimid^ing  the  same  objects  of  trade  with  Meshech  and 
Tubal,  but  not  as  having  any  concern  in  the  desolating  invasion  of  Gog,  is,  in  fiict,  the 
same  ^onj.with  Ion,  or  Ionia,  on  extensive  appellation,  which  comprehend^  all  the  western 
part  of  the  Lesser  Asia.  The  Jew^  and  Phcenicians,  overlooking  the  long  range  of  narrow 
straits  which  separated  it  fixxn  Europe,  not  vet  recognised  as  a  separate  continent,  KppeBi 
to  have  extended  the  name  to  Thrace,  and  the  interior  of  continental  Greece.  Alexander 
the  Great  is  in  one  place  called  king  of  Javan.  That  a  similar  extension  was  recognised 
in  the  early  ages  or  Greece  itself,  appears  by  the  celebrated  ancient  inscription  at  the 
Isthmus  of  Corinth.  **  This  is  Peloponnesus,  not  lonia,^^  The  Javan  slaves  were  probably 
drawn  from  Tlirace,  whose  baiixuxius  regions  amply  supplied  the  ancient  markets  with  this 
cruel  species  of  oommodity. 


CHAPTER  a 

ANCIENT  VOTAOEB  OF  DISCOYERT. 


The  early  vovages  of  discovery  formed  the  most  important  materials  for  those  delineations 
of  the  fflobe  which  were  made  by  the  geographical  schools  of  Greece  and  Rome  in  their 
more  advanced  and  perfected  state.  Before  proceeding,  therefore,  to  consider  the  systems 
of  these  schools,  it  may  be  proper  to  take  a  survey  of  the  exploratory  voyages  perrormed 
by  ancient  nayigatois.  These  do  not  appear  very  considerable  in  the  eves  of  a  modem 
mariner.  There  is., not  one  of  them,  perhaps,  which  the  captain  of  a  tolerably  appointed 
merchantpvessel  would  not,  in  the  course  of  his  ordinary  business,  be  ready  to  undertake. 
But  in  steering  along  an  unexplored  coast,  in  vessels  which  could  scarcely  rank  above  boats, 
without  the  use  of  the  compass,  or  any  correct  means  of  astronomical  observation,  even 
these  limited  voyages  were  fraught  with  peril  and  adventure.  The  record  of  them  is, 
however,  involved  in  much  mystery  and  controversy.  They  were  not  reported  to  the  world 
in  those  regular  narratives  with  which  the  modem  press  teems.  The  ancient  narratives 
are  always  meagre,  and  in  many  cases  we  have  only  fragments  of  hearsay  testimony,  col- 
lected by  careless  or  prejudiced  writers.  A  learned  investigation,  theref^nre,  is  usually 
necessary,  to  discover  along  what  coast  the  navigator  sailed,  to  what  point  of  it  he  reached, 
and  sometimes  whether  he  ever  sailed  along  any  coast  In  several  cases  the  most  skilfol 
disputants  are  stilLdivided  on  questions,  which,  sunk  in  the  deep  abyss  of  time,  must  probably 
remain  for  ever  undecided.  Faint  and  dubious,  however,  as  are  these  reoords,  they  will 
lead  us  over  some  of  the  most  interesting  problems  of  antiquity,  and  will  enable  us  to  trace, 
in  some  degree,  the  in&nt  steps  of  maritune  enterprise. 

Sect.  L — Circumnavigation  of  Africa  under  Necho. 

To  perform  the  cirouit  of  the  coast  of  Africa  was  the  favourite  object  of  ancient  maritime 
enterpose,  as  it  continued  to  be  of  that  of  modem  times,  till  the  era  of  its  final  luippy 
accomplishment.  The  manner  in  which  its  coasts,  beyond  the  Mediterranean  and  the  Red 
Sea,  begin  to  converge,  suggested  the  idea  of  a  peninsula,  the  circumnavigation  of  which 
miffht  he  effected,  even  by  the  limited  resources  of  ancient  navigation.  The  wide  sphere, 
bom  of  knowledge  and  trade,  which  such  a  discovery  would  open  to  the  enterprising  mari- 
time nations  round  the  Mediterranean,  was  sufficiently  obvious.  The  first  attempt  of  this 
description  originated  in  a  quarter  which  had  usually  been  accustomed  tokeepidoof  firom 
every  species  of  naval  enterprise. 

Egypt  had  lon^  held  itelf  as  a  country  strictly  agricultural ;  but  Necho,  who,  next  to 
Sesostris,  raised  its  military  glory  to  the  greatest  height,  appears,  like  other  conquerors, 
to  have  been  animated  by  an  active  spirit,  which  exerted  itself  in  every  direction.  Not 
possessing  fit  instruments  among  his  own  subjects,  he  engaged  some  PhoBnician  navigators 
to  descend  the  Red  Sea,  and  endeavour  to  find  their  way  back  to  the  Mediterranean,  by 
the  Pillars  of  Hercules.  The  narrative  is  so  veiy  short,  that  we  may  easily  give  it  in  the 
words  of  Herodotus:  "  The  Phoenicians,  setting  sail  from  the  Red  Sea,  made  their  way  mto 
the  southern  sea ;  when  autumn  approached  they  drew  their  vessels  to  land,  sowed  a 
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cram  *^  waited  till  it  was  giowiiy  wlien  they  reaped  it,  and  atfain  pat  to  aea.  Haviii^ 
spent  two  yeaiB  in  this  manner,  in  the  third  year  they  reached  the  Pillara  of  Hercules, 
and  returned  to  Egypt,  reporting  what  does  not  find  belief  with  me,  but  may,  perhaps, 
with  some  other  person;  rar  they  said  that  in  passing  Africa  they  had  the  sun  on  their 
light  hand  (L  e.  the  norUi).    In  this  manner  lil^  was  first  known.** 

The  authenticity  of  this  narrative  has  been  in  a  remarkable  degree  the  object  of  learned 
curiosity,  and  has  produced  a  mass  of  controyersy,  greater,  peih^n,  than  its  ahovt  and 
Tague  nature  is  well  able  to  admit  The  arguments  appear  to  have  been  exhausted  on 
the  believing  side  by  Rennell,  on  the  sceptioil  by  Gosselin  and  Vincent  Formidable  as 
the  achievement  was,  it  does  not  seem  to  invcdve  any  absolute  impoanbility,  since  the 
whole  voyage  might  be  perfimned  without  losing  sight  of  the  shore,  or  launching  into  the 
open  sea,  through  which  the  ancients  had  no  means  of  guiding  their  course;  and  their 
flnuUer  vessels,  keeping  close  to  the  shore,  might  even  possess  some  advantage  over  our 
larger  ones,  obliged  to  stand  out  to  sea,  and  enooonter  the  stormy  vmves  of  the  Atlantic 
Herodotus  seems  inclined  to  credit  the  infi»mation,  unless,  on  the  ground  of  one  general 
statement,  which,  being  the  very  thing  that  should  have  happened,  and  disbelieved  only 
throogfa  his  ignorance,  strongly  fortifies  our  inclination  to  credit  the  story. 

Sbct.  TL-^Tke  Voyage  of  Satatpeg. 

The  Persian  monarchs,  after  their  sway  was  established  over  the  eastern  coasts  of  the 
Mediterranean,  found  the  exploration  c^  Afirica  in  some  degree  their  peculiar  province. 
This  nation,  however,  laboured  under  an  aversion  and  dread  of  the  sea,  greater,  periiaps, 
than  that  of  the  other  orientals.  The  only  efibrt  of  theirs  <m  record  was  one  which  arose 
in  a  singular  and  rather  casual  manner. 

Satai^es,  a  Persian  nobleman,  having  committed,  a  heinoofl  o^nce,  wm  condemned  by 
Xerxes  to  a  cruel  death.  His  fiiends,  however,  persuaded  the  monarch,  that  by  com- 
muting this  sentence  into  that  of  a  voyage  round  Africa,  he  would  inflict  sufferings  scarce- 
ly leas  severe,  and  mi^t  render  a  national  benefit  They  prevailed,  and  Sataspes,  having 
procured  in  ^ypt  a  vessel  and  crew,  passed  the  ptraits  of  Gibraltar,  and  bent  his  course 
southwards.  He  is  represented  as  having  beat. about  fixr  several  months,  at  the  end  of 
which  he  probably  reached  the  coasts  of  the  Sahara.  The  view  of  those  frightful  and 
desolate  shores,  and  of  the  tempestuous  oce^  .which  dashed  a|^ainst  them,  might  well 
intimidate  a  navigator  bred  in  the  luxurious  indolence  of  the  Persian  court  Sataspes  was 
struck  with  a  panic,  and  measured  back  his  course  to  the  straits.  Yet,  hoping  that 
time  and  the  degree  in  which  he  had  accomplished  his  miasion  might  effiice  the  im- 
raeasion,  both  of  former  offence  and  of  present  ftilure,  he  again  presented  himself  before 
Xerxea  In  giving  an  account  of  his  vqya|^  he  merely  related,  that  wherever  he  landed 
he  had  seen  Tittle  men  wearing  a  Phoenician  dress,  who  immediately  fled  into  the  moun- 
tains ;  but  his  people  had  done  them  no  injury,  beyond  carrying  on  the  cattle  of  which 
they  stood  in  neeo.  The  fiiilure  of  the  ultimate  object  c^  the  expedition  he  imputed  to 
the  occurrence  of  an  insurmountable  obstacle,  the  nature  of  which  has  not  been  satisfiu>- 
toril^  explained.  Xerxes,  however,  accustomed  to  expect  that  all  nature  should  be  sub- 
servient to  bis  will,  would  listen  to  no  excuse,  and  oraered  the  original  sentence  to  be  im- 
mediately executed. 

Skt.  WL — Voyage  of  HmuHK 

The  Carthaginians,  as  the  greatest  maritime  and  commercial  people  of  antiquity,  migfat 
have  been  expected  to  make  earlier  and  further  progroso  in  the  discovery  of  Africa  than 
any  other  nation.  In  general,  however,  a  veil  of  deep  mystery  shrouded  all  the  proceed- 
ings of  that  powerful  and  aspiring  people.  It  is  even  asserted  that  they  considered  as  ex^ 
cluaively  theirs  the  whole  Mediterranean  west  of  a  line  drawn  across  to  Sicily,  and  that 
they  captured  all  the  vessels,  and  put  to  death  the  crews,  that  were  found  navigating 
within  these  forbidden  precincts.  The  Romans,  on  the  other  side,  animated  by  inex- 
tinguishable enmity,  are  said  to  have  industriously  destroyed  all  the  records  of  the 
literature  and  history  of  their  follen  rivals.  The  only  fragment  that  escaped  is  the 
Periplus  of  Hanno,  which,  notwithstanding  the  scepticism  of  Dodwell,  its  editor,  the 
learned  world  are  now  generally  agreed  in  considering  as  ancient  and  authentic.  This 
celebrated  document  is  so  short,  that  we  may  find  space  here  for  a  complete  translation 
of  it 

''It  pleased  the  Carthaginians  that  Hanno  should  sail  beyond  the  Pillars  of  Hercules, 
and  should  found  cities  of  the  Liby-Phoenicians.  He  set  saU,  therefore,  with  a  fleet  of 
six^  vessels,  each  of  which  was  impelled  by  fifty  oars.  They  carried  with  them  men  and 
women  to  the  number  of  thirty  thousand,  with  provisions  and  supplies  of  various  kinds. 
We  sailed  two  days  beyond  the  straits,  and  founded  a  city  overlooking  an  ample  plain,  and 
which  we  called  Thymiaterium.  Thence  we  proceeded  westward  to  Soloe,  a  promontory 
of  libya,  thickly  shaded  with  trees,  where  we  rounded  a  temple  to  Neptune ;  then  turning 
eastwud  for  half  a  day*s  sail,  we  came  into  a  lake  not  &r  fixxn  the  sea,  overgrown  with 
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nsBDeiODs  and  high  reeds,  and  on  whose  banks  elephants  and  a  number  of  wild  animals 
were  feeding.     Having  Pp^^Bed  this  lake  in  the  course  of  a  day's  sail,  we  founded  cities  oo 
the  sea  coast,  Caricum-Teiohos,  Gytte,  Acra,  Melissa,  and  Arambys.     Then  setting  sail, 
we  made  our  way  to  the  great  river  Lixus,  which  flows  irom  Libya.     On  its  banks  the 
Lixitie,  a  pastoral  race,  fed  their  flocks ;  with  whom  we  formed  ties  of  friendship,  and  spent 
a  short  intervaL    The  country  above  them  was  inhabited  by  inhospitable  Ethiopians,  filled 
with  wild  beasts,  and  traversed  by  very  high  mountains,  whence  the  Lixus  is  said  to  descend ; 
and  it  was  added,  that  these  mountains  were  inhabited  by  men  dwelling  in  caves,  of  a 
strange  appearance,  who  outran  even  horses  in  the  chase.  Having  received  interpreters  fipom 
the  Lixitie,  we  proceeded  along  a  desert  coast  till  the  middle  of  the  second  day;  when  we 
sailed  one  day  to  the  eastward,  and  in  the  recess  of  a  little  bay  found  a  small  island,  Sxe 
stadia  in  circuit    We  left  inhabitants  there,  and  named  it  Ceme.    This  island,  on  taking  an 
account  of  our  course,  we  conjectured  to  be  opposite  to  Carthage ;  for  the  navigation  m>m 
Carthage  to  the  Pillars,  and  finom  the  Pillars  to  Ceme,  corresponded.     Then  we  came  to  a 
lake  through  which  flows  a  great  river  called  Chretes.     That  lake  contained  three  islands 
greater  than  Ceme ;  by  these,  in  the  course  of  a  day's  navigation,  we  reached  the  interior 
shore  of  the  lake,  where  very  great  mountains  impended  over  it,  iidiabited  by  a  rough  people 
dressed  in  skins  of  wild  beasts,  who  by  throwing  stones  repelled  us,  and  prevented  us  from 
landing.     We  then  sailed  into  another  river.  Targe  and  broad,  fiill  of  crocodiles  and  river 
horses.    We  then  returned  to  Ceme.    From  Ceme,  renewing  our  course  to  the  south,  we 
passed  for  twelve  days  along  a  shore,  the  whole  of  which  was  in  the  possession  of  the  Ethi- 
opians, who  showed  a  trembling  dread  of  our  aspect,  and  spoke  a  language  unknown  to  our 
Lixite  interpreters.     On  the  lost  day,  we  came  to  high  mountains  covered  with  trees,  the 
wood  of  which  was  odoriferous  and  variously  tinted.     Passing  round  these  mountains  by  a 
navigation  of  two  days,  we  came  to  an  immense  opening  of  the  sea,  bordered  by  plains  in 
which  we  saw  fires  of  diflTerent  magnitude  glittering  at  mtervals  from  every  spot     Having 
watered  there,  we  proceeded  five  days  along  the  shore,  tiU  we  came  to  an  immense  bay, 
which  the  interpreters  called  the  Westem  Horn*  In  it  was  a  large  island,  and  in  that  island 
a  salt  water  lake,  in  which  again  there  was  another  island.    Entermg  this  lake,  we  saw  in 
the  day  nothing  but  forest ;  but  in  the  night  there  were  many  fires  burning ;  and  we  heard 
various  sounds  of  musical  instruments,  and  the  cries  of  numberless  human  beings.    Being 
terrified  by  these  objects,  and  the  prophets  also  exhorting  us  to  quit  the  island,  we  made  o^ 
and  reached  next  the  fiery  region  of  Thymiamata,  whence  torrents  of  flame  poured  down 
into  the  sea.    Here  the  heat  of  the  earth  was  such,  that  the  foot  could  not  tread  upon  it 
We  therefore  took  our  speedy  departure  from  this  place,  and  afler  four  days'  further  sail,  saw 
the  earth  in  the  night  fldl  of  flames.     There  appeared  also  in  the  midst  of  them  one  lofty 
fire  greater  than  the  rest,  which  seemed  to  reach  to  the  very  stars ;  this,  when  seen  by  day- 
light, proved  to  be  a  very  lofty  mountain,  called  the  chariot  of  the  gods.    Thence  by  a  navi- 
gation of  three  days,  having  passed  these  fiery  torrents,  we  came  upon  another  bay,  called 
3ie  Southem  Horn.    In  its  inmost  recess  was  an  island  similar  to  that  formerly  described, 
which  contained  in  like  manner  a  lake  with  another  island,  inhabited  by  a  mde  description 
of  people.     The  females  were  much  more  numerous  than  the  males,  and  had  rough  skins : 
our  interpreters  called  them  Gorill€B.    We  pursued  but  could  take  none  of  the  males ;  they 
all  escaped  to  the  top  of  precipices,  which  they  mounted  with  ease,  and  threw  down  stones ; 
we  took  three  of  the  females,  but  they  made  such  violent  straggles,  biting  and  tearing  their 
captors,  that  we  killed  them,  and  stripped  off  the  skins,  which  we  carried  to  Carthage :  being 
out  of  provisions,  we  could  go  no  further." 

Such  is  the  entire  narrative  of  this  most  celebrated  of  the  ancient  voyages ;  but  it  would 
be  impossible  to  comprise  within  the  same  limits  even  a  sketch  of  the  cpnunentaries  to  which 
it  has  given  rise  among  the  leamed. 

Three  leading  hypotheses  have  been  formed ;  one,  that  of  Bougainville,  who  conceives 
Hanno  to  have  reached  the  Gulf  of  Benin ;  another,  of  Major  Bunnell,  who  carries  his 
course  only  to  Sherbro  Sound,  a  little  beyond  Sierra  Leone;  while  M.  Gosselin  insists 
upon  terminating  it  about  the  river  of  Nun.  {Pig.  2.)  When  we  reflect  that  the  first 
of  these  courses  is  upwards  of  three  thousand  mOes,  and  the  last  under  seven  himdred,  an 
idea  may  be  formed  of  the  extremely  vague  nature  of  these  data,  where  all  the  names  are 
changed,  and  no  one  point  fixed  with  such  certainty  that  the  others  can  rest  upon  it 

Bougainville  contends  that  his  assigned  limits  do  not  exceed  what  may  reasonably  be 
supposed  to  have  been  passed  over  by  the  most  skilful  navigator  of  antiquity;  in  fact, 
the  period  of  thirty-eight  days  is  precisely  the  time  employed  by  the  squadron  sent  in 
1641  to  found  the  Portuguese  fort  of  Elmina.  All  the  grand  features  of  man  and  nature 
described  by  Hanno  are  to  be  found  in  tropical  Africa  only;  Ethiopians  or  Negroes; 
Gorillfe,  who  are  evidently  apes  or  orang-outangs ;  rivers  so  large  as  to  contain  croco- 
diles and  hippopotami.  The<  great  conflagrations  of  the  grass,  and  the  music  and  dancing 
prolonged  through  the  night,  are  phenomena  which  have  been  observed  only  in  the 
negro  territories. 

Major  Rennell's  system  retains  all  the  arguments  by  which  that  of  Bougainville  is  sup- 
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ported,  at  the  same  time  that  it  avoids  the  extravagant  supposition  of  ancient  vessels  hay- 
ing  made  a  course  of  seventy  geographical  miles  in  the  day.  The  Gulfs  of  Bissago  and 
Sherbro  pretsent  thoee  numerous  islands  described  by  Hanno,  and  not  found  on  any  other 
part  of  Uie  coast ;  and  even  their  form  seems  to  correspond  to  the  appellation  of  Horn, 
applied  by  him  to  these  great  gulfs.  If,  then,  Hanno*s  career  reached  central  Africa,  there 
can  be  little  doubt  that  Major  Renneirs  hypothesis,  or  something  near  it,  exhibits  his  real 
progress. 

M.  Goseelin  restricts  the  voyage  within  much  narrower  limits.  It  was  impossible,  he 
urges,  that  the  course  could  be  otherwise  than  slow  in  a  voyafre  of  discovery  upon  an  un- 
known sea,  where  the  mariner  could  sail  only  by  daylight,  with  constant  precautions,  and 
minutely  examining  every  part  of  the  coast.  The  motions  of  Hanno  were  clogged  also  by 
the  large  and  incumbered  fleet  of  which  he  was  the  escort  Destitute  of  the  compass,  and 
without  the  power  of  standing  out  to  sea,  he  could  never,  it  is  alleged,  have  doubled  Cape 
Bojador,  which  so  long  baffl^  the  efforts  of  the  Portuguese.  With  regard  to  the  features 
supposed  to  be  exclusively  characteristic  of  tropical  Africa,  M.  Gosselin  conceives  that 
Morocco,  yet  in  no  degree  civilized  or  subdued,  but  in  the  full  possession  of  rude  native 
tribes,  would  bear  a  much  more  similar  aspect  than  now  to  the  interior  portions  of  the  con- 
tinent The  ape  tribe  and  the  wild  river  amphibia  might  probably  fill  a  region  unoccupied 
by  man,  though  now,  it  is  supposed,  expelled  by  culture  and  a  more  crowded  population. 
The  term  Ethiopians  has  been  applied,  not  to  negroes  only,  but  to  all  nations  of  a  dark 
colour.  He  conceives,  therefore,  that  Hanno's  course  could  never  pass  much  beyond  the 
frontier  of  Morocco,  and  could  have  reached  only  a  very  little  further  than  the  estuary  of 
the  river  of  Nun. 

To  decide  a  point  on  which  such  learned  men  so  widely  disagree,  is  what  we  do  not 
feel  very  forward  to  undertake ;  and  really  the  difficulties  appear  very  great  in  any  view  of 
the  subject    The  detail  of  the  positions  would,  on  the  whole,  lead  us  to  prefer  the  moot 
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limited  space.  Of  these  positioDB  the  island  of  Ceme  fbniis  the  key ;  and  the  identifying  of 
it  with  Argnin  is  essential  to  the  support  of  the  two  remote  hypotheses.  But  though  it  m 
evident  that  the  whole  of  the  sailing  period  to  Ceme  is  not  given,  the  time  heing  oinitted 
during  which  the  five  cities  were  founded,  yet  the  general  tenour  seems  hardly  ooasistent 
with  so  great  a  way  being  made  along  such  a  difficult  and  unknown  shore.  The  defect  is 
in  some  decree  supplied  by  an  ancient  nautical  guide  of  some  authority,  called  the  Peri- 
plus  of  Sc^hx,  in  which  the  sail  trom  the  straits  to  Ceme  is  ^ iven  at  twelve  days,  a  period 
which  Major  Rennell  admits  to  be  wholly  insufficient  for  reachmg  Arguin.  Ptolemy,  indeed, 
carries  Ceme  to  almost  a  tropical  latitude ;  but  as  he  keeps  it  stul  north  of  the  Canaries,  his 
graduation  here  is  manifestly  erroneous,  and  his  authority,  on  the  whole,  is  in  &vour  of  re- 
taining Ceme  within  the  Imuts  of  Morocca  The  details  of  Hanno  do  not  appear  to  be 
always  very  satisfactory ;  but  perhaps  they  might  prove  more  so,  did  we  possess  a  more 
accurate  survey  of  this  coast  than  has  yet  been  taken.  On  the  wlK>le,  then,  the  ereat  ques- 
tion is,  whether  M.  Gosselin's  solutions  can  account  for  the  aspect  of  nature  and  life  heiDg 
so  diffisrent  from  that  of  Morocco,  and  so  like  that  of  a  negro  coast :  perhaps  here,  too,  some 
light  might  be  obtained  from  a  careful  observation  of  the  rader  borders  of  tne  feraier  empire. 

Sbot.  IV. — Voyages  ofEudoxtu, 

The  ambiticm  of  performing  the  circuit  of  Africa,  the  grand  maritime  problem  of  an- 
tiquity, was  not  solelv  confin^  to  princes  and  states.  Even  private  adventurers,  animated 
by  the  ambition  of  achieving  so  great  an  enterprise,  and  hoping,  perhaps,  to  combine  with 
it  opportunities  of  lucrative  commerce,  are  found  in  the  last  of  the  explorers  of  Africa. 
Eudoxua  was  the  most  memorable  of  these  adventurers,  whose  story,  however,  has  come 
down  to  us  through  a  very  clouded  medium.  In  ancient,  still  more  than  in  modem  times, 
there  existed  men  whose  habit  it  was  to  treat  with  doubt  and  derision  all  narratives  of  dis- 
covery that  extended  beyond  the  ordinary  limits.  At  the  head  of  this  sceptical  band  stands 
Strabo,  one  of  the  greatest  geographers  whose  works  survive,  and  who  forms  the  chief 
medium  by  which  these  narratives  have  reached  our  time ;  a  most  unfortunate  circumstance 
to  the  fame  of  these  early  discoverers.  However,  in  many  instances,  nature  herself  haB 
stood  forth  as  their  vindicator ;  and  our  more  extended  knowledge  has  enabled  us  to  detect 
the  fallacy  of  the  arguments  by  which  Strabo  has  endeavoured  to  refute  them.  This  is  not 
particularly  the  case  with  regard  to  Eudoxus ;  but  really,  in  Strabo^s  notices  respecting  the 
adventurous  life  of  the  bold  navigator,  we  cannot  see  any  thing  which  tends  to  controvert 
the  general  belief  of  antiquity,  that  he  had  made  repeated  and  spirited  attempts  to  ejqplore 
the  unknown  coasts  of  the  African  continent 

According  to  the  narratives  of  Strabo,  Eudoxus  was  a  native  of  Cjrzicus,  sent  on  a  misskm 
to  Alexandria,  then  the  great  seat  of  maritime  enterprise  and  geographical  knowledge. 
His  ardent  mind  was  strongly  imbued  with  the  spirit  which  reigned  there ;  and  he  offered 
himself  to  Ptolemy  Evergetes,  the  reigning  king,  as  a  zealous  instrament  to  be  employed  in 
any  expedition  having  taeae  objects  in  view.  There  was,  at  first,  some  talk  of  ascending 
the  Nile,  and  endeavouring  to  reach  its  unlmown  sources ;  but  their  views  received  a  new 
direction  from  the  arrival  of  a  person  who  was,  or  professed  to  be,  a  native  of  India, 
escaped  alone  fixnn  the  wreck  of  his  vessel  near  the  foot  of  the  Arabian  Grulf.  Ptolemy  im- 
mediately fitted  out  a  naval  armament,  with  which  Eudoxus  proceeded  on  this  destination. 
He  appears  to  have  made  a  prosperous  voyage,  and  to  have  returned  with  a  cargo  of  aroma- 
tics  and  precious  stones,  which  last  had  either  been  washed  down  by  the  rivers,  or  dug  out  in 
a  concrete  state.  It  is  scarcely  probable,  however,  that  Eudoxus  ever  reached  the  real  shores 
ot  India,  or  went  beyond  the  southern  shore  of  Arabia,  and,  at  farthest,  the  Persian  Gul£ 
Of  this  wealth,  Ever^tes  appears  to  have  plundered  him ;  which  Strabo  insinuates  was  in 
resentment  of  some  dishonest  conduct  on  his  own  part  We  cannot,  in  these  days,  attempt 
to  judge  between  the  two  parties.  However,  Evergetes  dying,  his  widow  Cleopatra  took 
Eudoxus  a^rain  into  &vour,  and  sent  him  on  a  fresh  voyage.  He  was  now  driven  by  un&- 
vourable  wmds  to  the  coast  of  Ethiopia,  where  he  was  well  received  by  the  inhabitants,  and 
carried  on  some  advantageous  trade.  His  return  to  Alexandria  was  again  unfortunate. 
Cleopatra  was  dead ;  and  her  son,  who  succeeded,  treated  him  as  ill  as  Evergetes  had  done. 
Eudoxus  brought  with  him,  however,  one  trophy  from  the  extremity  of  Us  voyage — ^the 
prow  of  a  vessel,  said  to  have  come  fi!om  the  westward  as  a  portion  of  a  wreck,  and  on 
which  was  sculptured  the  figure  of  a  horse.  This  prow  being  exhibited  by  Eudoxus  on  the 
harbour,  some  mariners  from  Cadiz  declared  it  to  be  the  very  form  peculiar  to  a  species  of 
Jarge  vessel  which  went  fhmi  that  port  for  purposes  partly  of  trade,  and  partly  of  fishing, 
to  Uie  coast  of  Mauritania.  Eudoxus  listened  with  enthusiastic  credulity,  and  determined 
now  to  renounce  the  deceitful  patronage  of  courts,  and  to  fit  out  a  new  expedition  from  the 
commercial  city  of  Cadiz.  He  proceeded  thither  by  way  of  Massilia  and  other  maritime 
stations,  where  he  loudly  proclaimed  his  hopes,  and  invited  all  who  were  animated  with  any 
spirit  of  enterprise  to  accompany  him.  He  accordingly  succeeded  in  equipping  an  expedition 
on  a  considerable,  and  even  magnificent  scale.  He  had  one  ship  and  two  large  boats,  on 
board  of  which  he  carried,  not  only  goods  and  provisions,  but  artisans,  medical  men,  and  even 
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I^yera  on  mosical  mstramentsL  A  <»6w  so  gay,  and  fiUed«  probaUy,  with  extrava|;a]it  hopes* 
were  ill  fitted  to  encounter  the  hardships  of  African  discovery.  They  took  fright  at  the 
swell  of  the  open  sea,  through  which  Eudoxus  was  anxious  to  condact  them,  anl  imMtH, 
according  to  the  usoal  timid  system,  on  beinf^  brooght  near  to  the  shore.  This  led  to  the 
disaster  which  Eodozus  had  foreseen :  the  ships  were  stranded,  and  the  carso  with  difficulty 
saved.  The  most  valoahle  articles  were  then  put  on  board  one  vessel  of  a  lighter  construe- 
tioo,  and  he  pnsecuted  the  vo3rage  till  he  came  to  a  race  of  people  who  appeared  to  him  to 
speak  the  same  language  with  tlKise  whom  he  had  met  on  the  opposite  auxe  of  the  conti- 
nent. Conceiving  hiim»]f  to  have  thus  ascertained  the  object  crif  his  voyage,  he  returned, 
and  endeavoured  to  procure  the  barbaric  aid  of  Bocchus,  king  of  Mauritania ;  but,  suspecting 
tbat  monarch  of  a  treacherous  design  agunst  him,  he  again  betook  himself  to  Spain.  Here 
he  succeeded  in  equipping  a  fresh  expedition,  consisting  of  one  large  vessel  fitted  for  the 
open  sea,  and  another  of  smaller  dimensions  for  exploring  the  coast  Here,  unfortunately, 
the  narrative  breaks  ofi^  referring  to  the  Spaniards  and  Gaditanmns,  as  likely  to  know  more ; 
hat  as  nothing  more  is  stated  on  any  authority,  we  fear  that  this  last  expedition  must  have 
had  an  unfortanate  issue.  Such  is  the  narrative  given  by  Strabo,  upcm  infinrmation  which 
seems  to  have  been  originally  obtained  from  Eudoxus  himself;  and  we  see  nothing  in  it  un- 
worthy of  belief,  or  which  might  not  very  well  be  accomplished  fay  a  man  of  bold  and  enthu- 
siastic character,  possessed  of  science  and  talent,  and  devoted  with  such  ardent  seal  to  the 
cause  of  discovery.  Eudoxus  cannot  be  made  responsible  for  the  fobles  which  antiquitv  has 
pot  into  his  month.  He  is  represented  1^  some  ss  having  actually  made  the  circuit  of  Anrica ; 
by  others  as  having  come  to  one  nation  that  was  dumb,  and  another  whose  mouth  was  entirely 
dosed,  and  which  received  food  through  an  orifice  in  the  nose.  But  none  of  these  fitUes 
are  foond  in  the  report  of  Eudoxus  himself^  as  coming  through  the  medium  of  Strabo  his 


Sbct.  V. — Voyage  of  Pytheat. 

The  voyase  of  Pytheas,  the  Massilian  navigator,  is  of  peculiar  interest,  as  it  is  the  only 
one  described  in  any  detail,  having  Europe,  ai&  particularly  the  British  Isles,  for  its  object 
It  oomes  to  us,  however,  still  more  deeply  tinged  by  the  same  dim  and  discoloured  medium 
tfaroogh  which  that  oi  Eudoxus  has  passed.  It  is  Imown  almost  solely  by  the  hostile  quo- 
tations of  the  sceptical  Strabo,  adduced  for  the  purpose  of  proving  Pytheas  to  be  '*  a  liar 
of  the  first  magnitude.**  Yet  the  nature  of  the  grounds  on  which  this  conclusion  is  made 
to  rest  is  such  as  to  place  in  the  clearest  light  Strabo*8  own  ignorance,  and  the  superior 
information  of  Pytheas.  This  last  will  become  more  conspicuous,  if  we  suppose,  as  seems 
pnteble,  that  the  emm  of  the  geographer  were  transmitted  to  him  firom  Massilia  itself;  in 
which  case,  Pytheas  being  found  possessed  of  knowledge  of  which  his  countrymen  were 
destitute,  there  appears  no  mode  in  which  he  could  have  obtained  it  except  the  actual  pei^ 
formance  of  the  vqyagea 

The  following  are  statements  on  which  Strabo  rests  his  refutation  of  Pytheas.  That  navi- 
gator stated,  that  the  CaUnum  PTomoiUorium^  the  extremity  of  Bretagne,  pointed  to  the 
west  while  Strabo  affirms  it  to  be  perfectly  notorious  that  its  direction  was  to  the  north, 
T%is  last  strange  idea  was  connected  with  what  we  shall  find  to  be  the  general  error  of  this 
school,  which  allowed  to  France  a  southern  coast  only,  and  not  a  western  one.  Again, 
Pytheas  represented  Britain  as  having  one  of  its  sides  much  longer  than  five  hundred  miles, 
whereas,  hxs  adversary  maintains  this  to  be  the  dimensions  of  its  longest  side,  which,  accord- 
ing to  him,  is  that  opposite  to  and  seen  from  the  shores  of  GauL  Finally,  Pytheas  asserts 
that  his  Ultima  Thule  was  fiuther  north  than  Ireland ;  whereas,  all  well-informed  persons, 
knowing  Ireland  to  be  four  hundred  miles  north  from  Britain,  and  scarcely  habitable  on  ac- 
count <H  the  cold,  considered  it  as  forming  on  that  side  the  extreme  boundary  of  the  in- 
habited eardi.  Thus  fiu*  it  is  necessary  omy  to  name  the  charges  against  P3rtheas,  to  make 
him  shine  conroicuous  above  his  enemies. 

There  are  otner  statements,  it  must  be  confessed,  which  appear  at  first  sight  a  little  start- 
ling. Pytheas  describes  the  longest  side  of  Britain  not  only  as  more  than  five  hundred  miles 
in  Texiffth,  but  as  exceeding  two  thousand.  It  is  to  be  observed,  however,  that  while  Strabo 
descr&d  Britain  as  a  triangle,  having  its  longest  side  opposite  to  Gaul,  Pytheas  conceived 
it  to  have  only  two  sides,  (me  of  which,  consequently,  reached  from  the  Land's  End,  or  the 
Lixard  Point  to  the  extremity  of  Scotland.  If  we  consider  this  vast  extent  of  coast  with 
so  many  winding  shores  and  aeep  bays,  all  the  sinuosities  of  which  an  ancient  navigator  was 
obliged  to  follow,  the  estimate  will  appear  not  very  extravagant  Again  Pytheas  described 
the  coast  of  Kent  as  several  dajrs*  sail  from  that  of  Gaul.  But  the  term  by  which  Strabo 
designates  Gaul,  is  KitXf  ixi;  (Celtica) ;  and  it  appears  fhnn  Cesar,  that  Celtica  formed  only 
one  of  the  three  parts  into  which  Gaul  was  divided,  and  was  bounded  on  the  east  fay  the 
Seine.  Pytheas  probably  used  the  term  in  this  restricted  and  more  proper  sense ;  when  the 
distance  assigned  became  strictly  correct  He  moreover  described  the  coast  of  Spain  as 
inhabited  by  Gallic  nations ;  it  would  even  seem,  that  he  considered  the  Calbium  Promon- 
toriom  BB  Spaniel    Here  he  was  clearly  in  the  wrong ;  but  the  error  will  probably  be 
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foond  to  have  rested  not  in  his  observations  and  facts,  but  in  mixing  them  with  an  eritme- 
oas  theory  prevalent  at  Massilia,  according^  to  which,  France  had  not  a  western  coast,  nor 
one  fiicing  the  Atlantic ;  such  a  coast  belong  to  Spain  only.  Under  this  impression, 
Pytheas,  so  long  as  he  sailed  along  the  western  coast  of  Gaul,  and  till  he  came  to  that 
opposite  to  Britain,  would  naturally  imagine  that  he  was  sailing  along  the  coast  of  Spain. 

Strabo  at  last  traces  Pytheas  to  Thule,  and  ^  her  utmost  isles,'*  when  he  does,  certainly, 
present  a  narrative  assuming  somewhat  of  a  fabulous  aspect  The  most  daring  navigator, 
as  he  approached  the  dreary  boundaries  of  earth  and  ocean,  and  saw  only  the  high  billows 
of  the  North  Sea  dashing  against  a  rocky  and  misty  shore,  might  become  liable  to  acHne 
sinister  impressions.  Pytheas,  it  seems,  said,  that  beyond  Thule  there  commenced  what 
was  neither  earth,  sea,  nor  air,  but  a  confused  blending  of  all  the  three,  similar  to  the  sulv 
stance  called  ptdmo  marinus  (a  species  of  medusa  common  on  our  shores).  He  added,  that 
this  substance  was  the  basis  of  the  universe,  and  that  in  it,  air,  earth,  and  sky  hung  as  it 
were  suspended.  If  we  place  ourselves  in  the  situation  of  Pytheas,  seeing  before  him  the 
northern  sea,  overhung  by  thick  and  gloomy  mists,  shrouded  in  twilight,  and  darkened  by 
tempest,  we  may  suppose  him  very  easily  persuaded,  that  what  he  beheld  was  a  confused 
blending  of  all  the  elements,  not  very  dissimilar  even  to  that  thick  viscid  animal  substance 
to  which  it  was  compared.  Nor  can  we  feel  much  wonder,  if,  after  this  long  and  difficult 
navigation  through  so  many  perils,  he  should  lend  somewhat  of  a  ready  ear  to  a  report 
which  represent^  him  to  have  reached  that  fiirthest  boundary  of  nature,  beyond  which  it 
was  no  longer  possible  for  mortal  sail  to  penetrate.  Another  report  of  Pytheas  was,  that 
at  Thule  the  phencnnenon  took  place  which  belongs  only  to  the  polar  circle, — a  summer  of 
one  long  day,  and  a  winter  of  one  lon^  ni^t  Antiquity  is  somewhat  full  of  rumoiurs  of 
this  phenomenon,  which  science  had  pomted  out  as  likely  to  take  place  at  a  certain  latitude ; 
and  there  was  a  general  disposition  in  those  who  had  made  any  progress  northwards  to  an- 
ticipate the  term.  Considering  the  loose  way  in  which  rumour  then  spread,  it  may  easily 
be  supposed,  that  the  partisans  of  this  idea  might  support  it  by  an  exaggerated  representa- 
tion of  the  real  statements  of  Pytheas.  One  of  these  (Geminius)  merely  reports  him  as 
saying  that  the  nights  appeared  to  him  to  last  only  for  two  or  tiiree  hours,  a  statement 
which  at  midsummer  would  be  quite  correct  Indeed,  we  have  been  assured  by  persons 
who  have  resided  in  the  Shetland  islands,  that  at  that  season  there  was  scarcely  any  sen- 
sible term  of  darkness.  A  foreigner,  then,  visiting  the  islands,  might  very  readily  imagine 
he  had  arrived  at  that  point  on  the  globe  where  the  summer  was  one  uninterrupted  day. 

The  theories,  which  would  make  Thule  any  other  place  than  Shetland,  seem  not  to 
require  much  discussion,  though  there  are  not  wanting  learned  partisans  in  favour  of  each. 
Iceland  would  imply  too  great  an  extent  of  open  sea  for  an  ancient  navigator ;  and  the 
period  of  five  days'  sail  from  the  continent  would  be  very  inadequate.  Some  Scandinavian 
writers  have  claimed  Thule  as  belonging  to  their  own  region ;  Rudbeck  for  Sweden ;  Saxo 
Grammaticus,  and  SchGenning  for  the  Norwegian  Tellemach;  Malte  Brun  for  Jutland. 
These  theories  seem  sufficiently  refuted  by  the  single  consideration,  that  Pytheas  invariably 
considered  Thule  as  British,  and  expressly  calls  it  the  "  fiulhest  of  the  Britains."  But 
Jutland  or  the  Baltic  he  could  have  only  reached  by  a  long  navigation  along  the  coasts  of 
Germany,  which  could  never  have  been  performed  without  the  clear  perception  of  having 
lefl  far  behind  him  every  thing  belonging  to  Britain. 

Sect.  VI. — The  Voyage  of  Nearchus. 

Alexander  the  Great  was  animated  beyond,  perhaps,  any  other  ancient  monarch  or  sage, 
with  an  ardent  zeal  for  discovery.  His  expedition  became  almost  as  much  one  of  explora- 
tion as  of  conquest  Its  course  was  in  general  by  land,  and  through  the  interior  of  the 
continent ;  but  his  mind  was  not  less  deeply  fixed  upon  commerce  and  maritime  discovery. 
On  reaching,  therefore,  the  banks  of  the  Indus,  and  being  obliged  by  the  mutiny  of  his 
troops  to  fix  there  the  termination  of  his  career,  h^  was  seized  with  a  desire  to  explore  the 
lower  course  of  that  river,  and  afterwards  the  southern  coasts  of  Asia ;  a  long  range  com- 
I^etely  unknown  to  the  Greeks.  The  prospects  of  this  voyage,  however,  were  such  as  to 
appal  the  most  enterprising  of  his  naval  ofiicers.  The  perils  of  tempest  and  shipwreck  on 
this  wide  and  unknown  ocean,  with  those  of  being  driven  upon  a  barbarous  and  desert 
coast,  appeared  almost  to  preclude  the  hope  of  reaching  by  this  long  circuit  the  destined 
station  of  the  army  on  the  banks  of  the  Euphrates.  The  inferior  officers  variously  excused 
themselves  from  so  heavy  a  task ;  and  the  enterprise  appeared  ready  to  fail  for  lack  of  instru- 
ments,  when  Nearchus,  the  admiral  of  the  fleet,  came  forward  and  profiered  his  own  ser- 
vices. Alexander  unwillingly  committed  thi&  task  to  an  officer  so  high  in  rank,  and  his 
intimate  friend ;  but  the  earnestness  of  Nearchus,  and  the  backwardness  of  all  the  others, 
left  him  at  length  no  alternative. 

The  voyage  down  the  Indus  was  brilliant  Alexander  conveyed  his  army  in  a  crowded 
fleet  of  two  thousand  vessels.  The  sound  of  the  numberless  oars,  echoed  by  the  surround- 
ing  woods,  as  they  floated  down  this  majestic  stream,  excited  the  admiring  gaze  of  the 
natives.     Alexander  even  accompanied  his  admiral  down  the  Delta  of  the  Indus,  and  took 
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a  view  of  the  ocean,  after  which  he  returned,  to  lead  hia  army  by  a  most  perilous  and  diffi- 
cult route  through  Credrosia  and  Kitmrnfinifli  to  Babylon. 
Nearchns  now  began  his  arduous  naval  route  {Fig.  3.),after  the  usual  antique  preparation 

Fig.  S-^AAP  OF  THE  VOYAGE  OF  NEARCHU& 
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of  sacrifices  and  games.  At  the  mouth  of  the  river  appeared  a  most  formidahle  obstacle ;  a 
rock  barring  the  passage,  and  against  which  the  waves  broke  with  fbry.  This  was  sur- 
mounted by  cutting  a  canal  across  the  softest  part  of  the  rock,  through  which  the  vessels 
were  aUe  to  pass  at  full  tide.  He  then  passed  the  sandy  island  of  Kiolnli  (Corachie,) 
and  Mount  Euus  (Cape  Monze,)  when,  being  now  in  the  open  ocean,  a  series  of  gales 
began,  ih  heavy  and  continued,  as  obliged  him  to  seek  the  dielter  of  an  excellent  hamur 
imed  bv  an  island  called  Bibacta.  The  crews  l^re  landed,  threw  up  an  entrenchment 
to  defend  themselves  against  the  natives,  and  remained  for  twenty-three  days,  subsisting 
chieily  on  shell-fish.  'Hie  wind  having  abated,  they  set  sail,  and  came  to  a  coast  where 
water,  of  which  they  appear  to  have  needed  almost  daily  supplies,  was  only  to  be  got  by 
going  several  miles  up  into  the  country.  They  then  passed  between  a  range  of  rocas,  so 
close  to  each  other,  that  the  oars  struck  against  them  on  each  side.  After  sailing  a  con- 
siderable qiaoe,  partly  in  a  narrow  channel  between  a  wooded  island  and  the  shore,  they 
came  to  the  river  Arabius  (the  modem  Poonlee).  It  gave  name  to  a  numerous  people, 
inhabiting  aU  the  territory  between  this  river  and  the  Cidus.  On  the  other  side  was  the 
coast  of  the  Orits.  In  nroceeding,  however,  Nearchus  met  with  a  dreadfiil  tempest,  m 
which  three  of  his  vessels  perished,  though  the  crews  were  saved  by  swimming,  uid  he 
with  difficulty  brought  his  shattered  vessels  to  the  coast  Here  he  found  Leonatus,  whom 
Alexander  had  detached  to  open  a  communication  with  him,  which  he  obtained  only  by 
Tery  hard  fighting.  Nearchns  here  spent  some  time  in  refitting  his  shattered  vessels,  and 
exchanged  uiose  of  his  crew  who  had  proved  themselves  less  efficient,  for  finesh  men  out 
of  the  Ureek  army.  Having  kid  in  com  for  ten  days,  they  sailed  with  a  prosperous  wind, 
and  reached  the  rapid  stream  of  Tomems  (the  modem  Wudd).  Here  the  natives,  six 
hnndred  strong,  were  drawn  up  to  oppose  their  landing;  a  baibarous  race,  armed  with 
lances  six  cubits  long,  pointed  not  with  iron,  but  with  wood  hardened  in  the  fire.  Neap- 
dtns  caused  a  band  of  his  light  troops  to  swim  on  shore,  azKi  to  make  no  movement  till 
they  were  drawn  up  in  a  tri^e  line,  then  suddenly  to  raise  a  gencnral  shout,  and  pour  in 
doods  of  darts  and  missiles.  This  sodden  attack,  their  shouts,  and  the  glitter  or  their 
armour,  produced  instant  and  total  rout  on  the  part  of  the  natives.  They  are  described  as 
presoiting  an  aspect  almost  incredibly  savage,  being  covered  in  a  great  measure  with  hair, 
and  having  kog  nails  like  the  claws  of  wild  beasta  Their  dress  consisted  in  the  skins  of 
animals  and  of  laige  fidies. 

The  expedition  now  steering  out  to  sea,  and  taking  a  southerlv  course,  observed  pheno* 
mens  belonging  to  the  midsiunmer  of  the  tropic,  the  novelty  of  whidi  struck  them  with 
surprise.  When  tfaa  sun  was  in  the  meridian  no  shadow  was  projected,  and  when  there 
came  to  be  a  little  shadow,  it  declined  to  the  southward.  Stars,  which  were  wont  to  be  seen 
high  in  the  heavens,  were  now  little  above  the  horizon.  At  Bagaziri  (Cape  Arrubah)  ther 
left  the  coast  of  the  Orite,  and  entmed  that  of  the  Ichthvophagi,  or  fish-eaters,  a  food  which 
is  said  to  have  so  remarkably  abounded,  that  even  the  flesh  dt  the  cattle  savoured  of  fish, 
ftom  their  making  it,  like  sea-birds,  their  daily  food.  The  people  were  hospitable,  but  could 
give  only  fishes  and  goats.  It  was  not  till  the  Greeks  had  sailed  a  considerable  distance  that 
at  Bama  they  found  some  palms,  gardens,  and  verdure.    After  passing  Copbanta  (OnBditU) 
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where  they  obtained  a  sapply  of  fine  water,  and  Cvzia  (Gwutter)  on  a  desert  and  rocky 
shore,  they  came  to  a  small  town  on  a  hill  a  little  inland  (probably  Churbar,)  where  it 
appeared  nrobable  that  a  supply  of  min  might  be  obtained.  To  poflsesB  himself  c^  this, 
Nearchos  had  recourse  to  measures  that  haimonized  much  more  with  the  character  of  a  buc- 
caneering freebooter,  than  with  that  of  an  officer  of  the  first  prince  in  the  world.  The 
people  met  him  in  the  most  kindly  manner,  and  presented  to  him  roasted  fish  and  other  vic- 
tuals. Meeting  their  friendly  advances,  he  expressed  a  widi  to  visit  their  city,  and  being 
cordially  admitted,  his  first  step  was  to  take  military  occupation  of  it,  and  command  the 
natives  to  lay  open  to  him  all  their  stores  of  grain.  The  poor  citizens  at  first  flew  to  arms, 
but  having  no  means  of  efi*ectual  resistance,  were  obliged  to  yield.  It  proved,  however, 
that  they  had  little  except  dried  fish  reduced  to  powder,  and  Nearchus  could  get  only  a  very 
small  stock  of  grain.  In  sailing  now  along  an  almost  desert  coast,  the  stock  of  proyisioiis 
became  excessively  scanty;  and  they  obtained  only  a  poor  supply  by  landing  and  cutting  off 
the  leaves  of  wild  palm-trees.  The  pressure  becieLme  so  extreme,  and  was  so  impatiently 
borne  by  the  crews,  that  Nearchus  did  not  think  it  safe  to  land  at  night,  lest  they  should  all 
take  flight  into  the  interior.  In  one  place  he  found  a  paltry  village,  all  the  inhabitants  of 
which  led ;  b^t  .the  Greeks  fijund  seven  camels,  which  they  killed  and  eagerly  devoured. 
The  same  distress  contmued  tq  press  upon  them  so  long  as  they  sailed  along  the  coast  dfthe 
**  fish-eaters.**  Notwithstandii^  this  name,  few  of  them  were  fishers,  or  had  even  boats. 
They  procured  this  food  by  immense  nets,  sometimes  a  quarter  of  a  mile  long,  formed  out 
of  the  fibrous  bark  of  the  palm  tree.  These  they  placed  at  high  tide  across  3ie  mouth  <^ 
little  bays,  so  that  when  the  waters  receded,  the  nets  retained  all  the  fish  which  had  been 
carried  up  with  the  tide.  The  houses  of  the  rich  were  built  with  the  bones  of  whales  cast 
ashore,  those  of  the  poor  with  the  back-bones  of  smaller  fishes.  Nearchus  descried  a  number 
of  whales,  whose  presence  was  at  first  made  sensible  only  by  the  quantity  of  water  thrown 
up  into  the  air,  and  tossed  as  in  a  whirlpool,  a  spectacle  which  struck  the  sailors  with  terror, 
and  made  the  pars  drop  from  their  hands.  The  commander,  however,  on  being  informed  of 
the  cause,  made  his  crews  raise  the  loudest  possible  sound  by  shouts,  trumpets,  and  dashing 
of  oars,  which  at  once  kept  up  their  own  spirits,  and  was  supposed  to  induce  these  monsters 
of  the  deep  to  replunge  into  their  abysses. 

The  coast  of  Caramania  was  next  reached  by  Nearchus,  after  passizig  the  fiibuloftB  abode 
of  a  Persian  Circe,  who,  according  to  report,  .was  accustomed  to  sewice  the  navi^tor  by 
voluptuous  pleasures,  and  then  convert  him  into  a  fish.  Nearchus  now  found  his  distresses 
nearly  at  an  end,  as  the  soil  was  tolerably  productive  in  grain  and  firuits,  and  there  was  plenty 
of  good  water.  After  passing  Capes  Jask  and  Bombareek,  they  came  in  view  of  a  huge  pro- 
montory, stretching  fiur  mto  the  sea,  called  Cape  Maceta  (Mussendoon),  and  forming  the 
entrance  of  the  Persian  Gulf.  The  great  body  or  the  sailors,  and  even  Onesicrotus,  an  ^cer 
hi^  in  command,  weary  of  ^is  long  navigation,  earnestly  proposed  to  land,  and  march  on  foot 
to  Babylon.  Nearchus  justly  and  strongly  insisted  that  this  was  in  no  degree  to  fiilfil  the 
intention  of  Alexander,  whose  injunction  it  was,  to  survey  every  coast,  every  harbour,  and 
every  bay,  between  India  and  the  Euphrates ;  and  that  besides  they  incurred  great  hazard  of 
being  involved  in  those  arid  and  burning  deserts,  of  which  Arabia  in  a  great  measure  con- 
sists. This  wise  opinion  prevailed,  and  in  ascending  the  Persian  €rulf  they  found,  for  the 
most  part,  a  fertile  and  beautifiil  coast.  In  the  delightfiil  country  at  the  mouth  of  the  river 
Anamis  (the  modem  Minab)  they  landed,  and  began  to  refresh  themselves  after  so  many 
hardships.  Nay,  a  party  having  proceeded  to  some  distance  into  the  interior,  met,  with  tears 
of  surprise  and  joy,  a  man  in  a  Greek  dress,  and  speaking  the  Greek  language.  This  proved 
to  be  a  soldier  who  had  straggled  fixim  the  army  of  Alexander,  which  he  repcsrted  to  bie  at  a 
distance  of  only  five  days*  journey.  On  receiving  this  intelligence,  Nearchus  caused  the 
ships  to  be  drawn  on  shore,  a  rampait  to  be  formed  round  them,  and  ihe  crews  to  take  rest 
and  refreshment,  while  he  and  Archias  set  out  alone  for  the  camp.  On  their  arrival  they 
presented  an  asipect  so  haggard,  pale,  and  squalid,  that  the  persons  they  met  did  not  know 
them,  but  on  being  told  thenr  name,  hastened  to  carry  the  first  tidings  to  Alexander.  They 
added  (a  hasty  conclusion  formed  frtnn  appearances,)  that  the  fleet  and  the  annv  had  per- 
ished. Alexander  received  Nearchus  with  a  kindness  mingled  with  Sorrow,  ana  after  the 
first  salutations,  began  to  ask  particulars  of  the  catastroj^e  of  his  &voorite  armament ;  but 
when  Nearchus  replied,  '*  O  kmg !  thy  ships  and  men  are  safe,"  the  conqueror  burst  into  a 
flood  of  tears,  and  swore  by  Jupiter  Ammon,  that  he  derived  more  pleasure  fix>m  this  event 
than  from  the  entire  conquest  of  Asia. 

The  rest  of  the  navigation  of  Nearchus,  when  he  had  with  some  difficultjr  regained  the  fleet, 
was  easy,  care  being  taken  that  he  should  find  on  the  coast  every  kind  of  supply.  They 
piBssed  the  barren  and  desert  rock  of  Organa,  afterwards  so  celebrated  under  the  name  dr 
Ormuz,  the  large  and  fertile  Oaracta  (the  modem  Eishme).  Soon  after  they  quitted  the 
coast  of  Caramania  and  entered  that  of  Persia  proper  (the  modem  fVurs,)  which  they  follow- 
ed till  its  termination  at  the  river  Aroeis  (the  modem  Endian  Tab,)  which  appeared  to  them 
the  largest  they  had  seen  since  they  had  left  the  Indus.  They  were  now  in  Susiana,  and 
toon  reached  the  mouth  of  the  Tigris,  where  the  voyage  terminated. 
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The  ciiciimiiaTi^tioii  of  AraiNa,  and  the  openmg  of  a  communicatioa  between  the  Red 
Sea  and  the  Persian  Ckd^  formed  to  Alexander  an  object  of  almoat  equal  ambitioo.  He 
accordingly  appears  to  have  sent  expeditkxiB  down  both  seas,  in  the  hope  of  accomplishing 
this  object  Those,  however,  who  went  from  Perna  were  never  able  to  doable  that  formidable 
promontory  (the  Muasendoon)  which  Nearchua  had  passed  at  the  entrance  of  the  gulf;  while 
thoee  who  went  from  £^pt,  after  making  a  certain  progress,  wer^  always  pbliged  to  retom 
for  want  of  vnter.  The  narrator  chose  to  conclude  with  inferring,  that  such  an  achieve- 
ment must  be  beyond  human  skiU  or  power,  otherwise  the  daring  curiosity  of  Alexander 
woold  certainly  have  accomplished  it  He  reinforoes  this  argument  by  observing,  that  as 
caravans  which  crossed  Arabia  were  able  to  travel  only  during  the  night  and  in  the  day 
were  unaUe  to  bear  the  intense  heat  of  the  sun,  it  was  unreasonable  to  suppose  that  a  regioo 
■tin  &rther  to  the  south  should  be  at  all  habitable. 

Skt.  Vn.— Perijiltcs  </  the  Efythrean  Sea. 

The  complete  establishment  of  the  dominioa  (^Rome  produced  a  long  period  of  compsxa- 
tive  peace.  The  encouragement  of  industry  and  commerce  never  formed  part  of  the  policy 
of  that  powerful  empire ;  but  the  demand  for  luxuries  of  every  description  in  its  overgrown 
capital,  where  the  wealth  of  the  world  was  collected,  and  to  procure  which  the  remotest 
extremities  of  the  earth  and  sea  were  ransacked,  powerfbUy  stimulated  mercantile  enterprise. 
Alexandria  continued  still  the  great  nautical  school,  by  whose  mariners  the  obstacles  which 
in  the  time  of  Alexander  lu^  been  deemed  insurmountable  were  completely  overcome. 
R^^ular  voyages  were  established  across  to  India,  and  fofr  a  considerable  extent  along  the 
eastern  coast  of  Africa.  The  coarse  of  this  commercial  voyage  is  related  by  Arnan,  not 
the  historian  (^  Alexander,  but  a  merchant  of  Alexandria ;  and  thoogh  not  so  much  a  voya^ 
of  discovery  as  a  coasting  guide,  it  is  founded,  probably,  upon  personal  observation,  and  will 
enable  us  to  complete  .th(B>  survey  of  the  great  naval  routes  of  the  ancient  world. 

The  voyage  down  the^west  coast  of  the  Red  Sea  began  vnth  Berenice,  founded  by  the 
PtDlemies,  uid  the  site  of  which,  after  being  long  sou^t  for  in  vain,  seems  to  have  been 
nearly  foced  by  BelzonL  The  coast  on  the  African  side  was  wild,  and  occupied  only  by  a 
lew  rude  huts  of  barbarous  Ntdiians.  l%e  small  port  called  Ptolemais  Tneron  was  the 
only  place  where  refreshments  could  be  obtained.  At  length,  the  navigator  came  to  Aduli, 
a  great  emporium,  whose  site  Mr.  Salt  seems  to  have  ascertained  in  the  vicinity  of  Arkeeko. 
Here  was  a  profusion  of  excellent  ivory,  collected  and  sent  down  fhim  Axum,  the  metropo- 
lis, about  eight  days'  journey  in  the  interior.  In  return  for  this  single  staple  of  Ethiopia 
was  exchanged  that  variety  of  showy  colours,  suited  to  a  rude  taste ;  pottery  and  glass 
yessek,  the  manufacture  A  Diospolis ;  brass  for  vessels  and  ornaments,  iron  for  pointing 
knees,  aims,  and  cutting  instruments.  Some  fine  cloths,  and  ornaments  of  gjold  and  silver, 
were  brought  as  presents  or  tribute  to  the  king.  FVurther  down,  apparently  m  the  Gulf  of 
ZSeyla,  was  the  kingdom  of  Zoekales,  a  prince  who  is  described  in  glowing  terms  as  adorned 
with  every  virtue,  and  eminently  sldlled  in  Grecian  literature ;  but  these  seeds  of  civili»- 
tion,  if  tfaey  ever  existed,  did  not  ripen  in  so  ungenial  a  climate.  The  coast  now  turns 
eastward  to  the  Indian  Ocean. 

A  view  of  the  passage  doven  the  opposite  cft  eastern  coast  of  the  Red  Sea  must  now  be 
taken.  Navigators  do  not  seem  to  have  ventiued  across  the  breadth  of  that  sea  fhxn  Berenice, 
but  went  br  Myos  Hormns,  along  the  mouth  of  the  Gulf  of  Suez,  touching  at  Leuke  Kome^ 
the  &ir  village,  which  formed  the  port  of  the  great  commercial  capital  of  Petnu  The  coast 
downwards  was  most  unfavourable  to  navigation,  **  foil  of  danger,  without  haibours,  beset 
with  rocks,  everywhere  full  of  honor  ;**  and  such  the  whole  of  the  Red  Sea  is  described  to 
be  bv  modem  navigators.  If  a  vessel  was  driven  too  near  the  shore,  it  was  immediately 
plundered  by  the  barbarous  inhabitants,  and  all  who  survived  carried  into  skverr.  At  lengtn 
they  came  to  the  Burnt  Island,  which  seems  to  be  Gebel  Tor,  on  the  coast  of  i  emen,  where 
they  found  a  fose  country  and  a  friendly  people.  The  emporium  of  this  coast  was  Moosa, 
near  the  modem  Mocha,  said  to  be  inliabited  by  a  race  skilled  in  maritime  afliurs.  The 
impofts  were  of  the  same  description  as  at  Aduli,  but  of  finer  quality,  including  a 
considerable  quantity  of  dye^rtufib.  The  exports  were  myrrh,  gum,  alabaster  (no  mention 
yet  of  colfoe).  They  then  proceeded  downwards,  and  passed  the  straits  now  caUed  Bab  el 
MandeL 

The  southern  coast  of  Arabia  formed  the  next  object  of  navigation.  Ocelis  (the  modem 
Ghella)  was  a  good  harbour,  though  with  little  trade ;  but  Arabia  Felix,  which  seems  to 
have  been  near  the  site  of  Aden,  luid  been  a  most  flourishing  port,  forming  a  depot  in  which 
the  merchants  o^  Alexandria  found  all  the  commodities  of  India.  It  had  latelv,  however, 
been  destroyed  hj  the  Romans.  In  coasting  along  Arabia,  they  found  Kane  (the  modem 
MaccuUa) ;  the  Gulf  of  Sachalites,  in  which  is  fomid  the  modem  Sahar ;  and  Svagros,  de- 
scribed as  the  largest  promontory  in  the  world,  usually  supposed  to  be  Ras  el  Had,  but 
which  Vincent  appears  clearly  to  fix  in  the  much  more  westerlv  position  of  (}ape  Faitash. 
This  region  is  described  as  yielding  a  considerable  quantity  or  incense,  but  as  extremely 
moist  and  unhealthy.    They  now  paiaied  Mosca  (Morebat),  Asichone  (Hasec),  the  islands 
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of  ZenMuB  (Curia  Mnria),  and  came  to  Ras  el  Had,  where  the  coa^st  turns  northward  to 
the  Persian  Gulf.  The  writer  observes,  and  truly,  that  the  entrance  of  the  Gulf  is  bordered 
by  very  lofty  and  rugged  mountains;  he  mentions  the  celebrated  pearl  fishery  on  its 
western  shore,  and  Apologos,  otherwise  called  Oboleh,  then  the  emporium  of  the  Euphrates. 
He  does  not  dwell,  however,  on  these  details,  and  passes  also,  with  very  slight  notice,  the 
southern  coast  of  Persia,  which  the  observations  of  Nearchus  had  shown  to  lie  destitute  of 
anymaterials  for  commerce. 

The  coast  of  India  (Jig,  4.)  now  commences,  and  foTms  the  most  important  era  in  the 
voyage.  He  reaches  the  mouth  of  the 
firreat  river  Sintkust  by  which  name  he 
designates  the  Indus.  It  is  represented 
as  entering  the  sea  b^  seven  mouths,  onlv 
one  of  which  is  navigable,  and  on  which 
is  situated  a  place  ciuled  Emporium  Bai^ 
baricum,  subject  to  the  interior  metropolis^ 
of  Minnagara,  which  last  is  described  as  a 
Scythian  city.  The  idea  of  Scvthia  at- 
tached to  this  part  of  India  could  only  be^i 
suggested  by  the  rude  pastoral  manners 
of  the  people,  and,  combmed  with  the  cir- 
cumstance of  its  being  included  in  the 
Parthian  empire,  points  out  Minnagara  as  so 
belonging  to  what  is  now  called  the  king- 
dom of  Caubul,  to  which,  in  fact,  the  Dd- 
ta  of  the  Indus  is  still  subject  The  mer- 
chants were  obliged  to  go  up  to  Minnsp'" 
gars,  and  to  negotiate  with  the  prince 
himself  After  passing  the  Indus,  navi- 
gators found  successively  the  gulfii  of  m 
l!u:in(Cutch)  and  of  Barygaza  (&roach). 
The  narrator  here  remarks  the  dangers 
of  every  kind  with  which  these  gulfi  are 
beset,  shallows,  concealed  rocks,  narrow 
and  difficult  entrances,  but  above  all,  the 
extraordinary  occasional  violence  of  the 
tide ;  in  consequence  of  which,  unezpe-,s 
rienced'navigat9rs  often  saw  their  vessels 
either  sunk  or  driven  on  shore.  Frequent- 
ly, when  they  were  sailing  in  perfectly 
smooth  water,  a  sound  was  heard  as  of  an 
advancing  army ;  and  soon  the  tide  rushed 
on  with  such  force,  that  no  anchor  could  secure  the  vessels.  Barygaza  was  a  veiy  great 
emporium,  at  which  were  found  the  same  commodities  as  at  Emporium  Barbaricum,  with 
much  finer  cloths,  and  a  quantity  of  long  pepper.  Ozene  (Ougein)  was  a  great  interior 
capital,  the  prince  of  which  it  was  necessary  to  propitiate,  by  sendmg  up  handsome  presents 
of  the  very  best  wine,  rich  unguents,  cloth,  and  beautiful  female  slaves. 

The  region  of  Dachinabexles  (the  Decan,  L  e.  the  South,  for  Arrian  remarks,  6axa»^ 
9KAiveM  6  votoi  ttj  wrtuv  f/fMC^)  extended  to  the  south  of  Barygaza,  and  is  described  as 
combining  '*  many  regions,  deserts,  huge  mountains,  wild  beasts  of  every  kind,  and  finally, 
many  great  and  populous  nations."  It  had  two  large  interior  capitals,  Plithana  and  Tagara ; 
^e  one  twenty  days'  journey  south  from  Barygaza,  the  other  ten  days  fiirther.  The  gran- 
deur of  both  lias  sunk  under  the  changes  to  which  eastern  cities  ore  subject ;  but  the  site 
of  the  former  seems  recognised  in  Piltanah  on  the  Godavery,  that  of  the  latter  in  Deoghir, 
now  Dowlatabad,  in  whose  vicinity  are  the  magnificent  sculptured  temples  of  Ellora.  A 
number  of  ports  are  now  described,  which  cannot  be  very  precisely  determined ;  but  Kal- 
liena,  mentioned  as  the  seat,  though  with  some  interruptions,  of  a  very  great  commerce,  is 
pretty  clearly  recognised  at  or  near  the  modem  Bombay.  Afterwards  we  may  know  the 
CVxican  by  the  mention  of  pirates.  At  length  the  Greeks  reached  Limyrike,  a  fine  port, 
.and  ihb  seat  of  a  great  trade.  The  Uiree  chief  emporia  were  Tyndis  (Barcelore),  Moosiris 
(Mangalore),  and  Nelkunda  (Nelisuram).  This  last,  which  has  sunk  into  a  place  of  very 
secondary  importance,  was  dien  the  chief  southern,  as  Barygaza  was  the  chief  northern, 
emporium  of  western  India.  The  larger  Crreek  vessels  had  even,  by  availing  themselves 
of  the  monsoon,  been  enabled,  with  a  daring  course  very  foreign  to  the  usual  habits  of 
ancient  navigation,  to  steer  directly  across  from  the  mouth  of  Uie  Red  Sea  to  Nelkunda. 
The  grand  staple  then,  as  now,  was  pepper ;  to  which  were  added  pearls,  and  precious 
stones  of  various  descriptions,  among  which  were  diamonds  and  hyacinths,  cotton  cloths, 
tortoise^ell,  and  betel-lea(  from  the  interior.    Among  the  imports,  according  to  the  usual 
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coarse  of  Indian  trade,  stood  foremost  **  much  money,**  a  little  cloth,  and  a  little  wine ;  bat 
a  considenLble  quantity  of  metals  and  toys,  brass,  Imul,  tin,  glass,  coral,  stibimn  fixr  painttn^^ 
the  eyes,  orpunent,  and  cinnabar.  There  is  much  appearance  that  Nelkunda  was  the  fiu^ 
thest  point  to  which  the  Greek  navigators  actually  penetrated,  and  that  they  found  there  a 
Bupply  of  the  commodities  nroduced  in  the  more  eastern  regions. 

All  beyond  Nelkunda  is  ttint  and  tinctured  with  fiible.  We  reccMraise,  however,  Comar 
(Cape  Comorin),  Taprobane  (Ceylon),  and  its  ^reat  pearl-fishery.  The  Coronumdel  coast 
is  nearly  a  blaiik,  till  we  arrive  at  Masalin,  wmch,  with  the  great  abundance  of  its  cotton 
cloths,  speaks  clearlv  Masulipatan.  In  proceeding  northwards,  navisators  came  to  a  strange 
and  barbarous  people,  with  visages  sometimes  of  enormous  length,  at  others  resembling 
those  of  horses,  and  some  eating  human  flesh :  an  eza||[gerated  picture  of  the  fierce  predap 
torj  races  who  occupy  the  mountain  and  jungle  tracts  of  Orissa.  Arrian  describes  accurately, 
however,  the  direction  to  the  east  which  the  coast  of  the  ocean  takes,  before  it  receives  the 
mighty  flood  of  the  Ganges.  At  its  mouth  there  was  then,  it  seems,  a  great  emporium 
bearing  the  name,  which  no  city  now  does,  of  the  river  itself.  The  staple  was  "  superbt- 
tivelj  fine  cotton  cloths,  called  Gangetic,**  and  which  still  ejdst  in  tibe  superb  fidirics  of 
Dacca  and  Moorshedabad. 

In  the  regions  beyond  Granges  the  author  of  the  Periplus  gropes  almost  in  total  darkness. 
Hentioo  is  made  of  an  island,  the  farthest  part  of  the  world  to  the  east,  and  which  is  richly 
stored  with  the  most  precious  productions  of  the  countries  that  lie  on  the  shore  of  the  Red 
Sea.  This  cannot  seemingly  be  any  other  than  Sumatra,  though  erroneously  placed  near 
the  Ganges.  The  only  ulterior  position  is  Thine,  a  great  interior  city,  situated  opposite  to 
PoDtuB  and  the  Caspian  Sea,  and  near  to  where  the  P^us  Mcnotis  flows  into  the  ocean.  This 
strange  site  we  shall  afterwards  find  reason  to  consider  as  a  combination  of  some  actual 
rmnours  with  the  theory  formed  by  the  first  Alexandrian  school  respecting  the  form  and 
iiimftnwinnn  of  the  Continent  of  Asia.  There  seems  some  reason,  however,  to  conclude  with 
Dr.  Vincent,  that  this  Thine,  whence  caravans  came  by  way  of  Bactria  to  Barygaza,  must 
have  obscurely  indicated  the  capital  of  China.  Nor  can  we  be  easily  persuaded  that  in 
the  mmUibatknim,  though  most  uffoally  qvplied  to  betel-leaf^  some  confused  idea  of  tea  is  not 
involved.    Its  behig  so  strictly  characteristic  of  China,  and  being  brou^t  by  persons  of  a 
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broad  forehead,  shortbody,  and  flat  nose* 
features  decidedly  Mongol  and  Chinese, 
seem  all  ui  &vour  of  this  supposition,  and 
inconsistent  with  that  which  would  make 
it  merely  betel-leaf,  a  product  of  Indostan ; 
though  there  is  doubtless  a  great  and  mani- 
fest confusion  between  the  two  substances. 
We  must  now  look  back  to  the  Straits 
,,Q  of  Bab-el-Mandel,  and  follow  our  author 
along  the  Afirican  coast.  (Fig.  5.)  From 
those  straits  vessels  proceeded  eastward 
along  the  shore  opposite  to  Arabia,  the 
modem  Berbera.  Its  ports,  Avalites,  Mo- 
syllum,  Mundos,  Daphnon,  and  others, 
cannot  be  easily  identified  on  a  coast,  with 
respect  to  which  we  have  scarcely  any 
modem  data.  The  imports  were  nearly 
the  same  as  at  Adulis ;  the  exports  were 
myrrh,  frankincense,  a  species  of  cinna- 
mon Oblled  casia,  some  other  aromatics, 
slaves,  and  a  little  ivory.  At  length  they 
doubled  the  promontory  of  Aromata  (Guar- 
dafui),  when  they  came  to  a  coast  stretch- 
ing to  the  southward  and  facing  the  Indian 
10  Ocean.  Here  was  a  port,  the  seat  of  a 
considerable  trade,  but  by  no  means  secure ; 
however*  when  the  north  wind  began  to 
blow  wiUi  dangerous  violence,  the  vessels 
found  shelter  in  the  neighbouring  oromon- 
tory  and  port  of  Tabai.  Proceeding  on- 
wards, they  found  Opone,  Apokapa  the 
less  and  greater,  Nicon,  Serapion,  seven 
'"'successive  rivers,  with  anchorages  at  the 
Jl  mouth  of  each.  Soon  after,  at  the  distance 
"*  of  about  three  hundred  stadia  from  the 
continent,  there  occurred  a  low  wooded  is- 
land, bearing  the  very  expended  name  of 
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Eitenediom-menootliesias,  which  other  writen  wisely  contnct  into  Menuthias.  It  oontained 
no  wild  animals,  but  abounded  in  fiah,  particularly  tortoiaea,  which  the  inhabttanta  were  very 
diligent  in  catching.  Two  days'  voyage  farther  brought  them  to  Rhapta,  a  promontorv  and 
port,  and  the  seat  of  a  great  trade.  Beyond  this  pointy  the  ocean  was  not  yet  explored ;  bat 
It  turned  to  the  west  wd  south,  and  was  supposed  to  continue  in  that  direction  till  it  joined 
the  Atlantic.  The  exports  from  this  coast  were  ivory  in  great  abundance,  but  not  equal  in 
quality  to  that  of  Aduli ;  tortoise-shell,  superior  to  every  other  except  that  of  India;  and  a 
number  of  valuable  slaves,  chieflj  destined  for  the  Egyptian  market  The  territory  was 
governed  by  a  number  of  petty  kmgs,  all  ownine^  the  supremacy  of  Mopharites,  wfaio  was 
himself  tributary  to  Moosa,  by  the  vessels  of  whidi  great  commercial  state  the  trade  of  this 
coast  was  almost  entirely  carried  on. 

The  extent  of  coast  thus  described  by  the  author  of  the  Periplus  has  been  the  subject  of 
considerable  controversy.  I>r.  Vincent  fixes  Rhapta,  its  fiirthest  point,  at  Qniloa,  thus 
allowing  a  navigation  of  upwards  of  fifteen  hundred  miles ;  while  tne  rigid  scepticism  o€ 
M.  Gosselin,  placinffit  at  ferava  near  the  mouth  of  the  Doara,  allows  a  good  deal  less  than 
half  that  distance.  Dr.  Vincent  here,  however,  appears  to  carry  the  question  triumphantly, 
by  means  of  his  seven  mouths  of  rivers,  of  which  BL  Gosselin  admits  that  no  trace  can  be 
iound  within  his  limits.  They  are  clearly  presented  by  the  estuaries  of  the  Quillimanci, 
on  which  are  the  important  harbours  of  Patte,  Melinda,  and  Mombaza.  But  we  cannot,  with 
Dr.  Vincent,  pass  by  Pemba  and  Zanzibar,  to  find  in  the  little  island  of  Monfia  the  Menu- 
thias  of  Arrian.  ZSmzibar,  fix>m  its  size  and  its  proximity  to  the  coast,  appears  a  feature 
which  it  was  impossible  to  overlook,  and  its  position  is  in  much  better  bearing  with  the 
seven  estuaries  previously  passed.  The  next  cape  must  then  be  Rhapta,  and  £ia  wUl  be 
that  opposite  to  which  is  situated  the  small  group  of  the  Hinagie  Islands.  Beyond  it  for 
a  considerable  distance  the  coast  runs  in  the  direction  of  south-west,  which  does  not  at  all 
admit  the  placing  Rhapta  beyond  Quiloa,  nor,  indeed,  on  any  other  part  of  the  coast  till 
after  we  pass  Mosambiquc. 


.  CHAPTER  m. 

GREEK  GEOOSAPHT  BEFORE  ALEXANDER. 

Gresob  is  regarded  by  all  civOized  nations  as  their  instructress  in  the  sciences,  many  of 
the  most  brilliant  of  which  she  carried  to  the  utmost  perfbction.  In  that  of  geography, 
however,  little  progress  was  made  until  the  fbrmation  of  the  Greek  kingdom  in  Egypt 
under  the  Ptolemies.  Neither  extensive  commerce  nor  distant  conquest  characterised  the 
Grecian  states,  otherwise  so  illustrious  for  all  the  arts  of  peace  and  war.  It  was  not  till 
the  conquering  ^career  of  Alexander,  that  the  survey  of  the  Greeks  was  extended  over  the 
wide  circuit  of  the  ancient  world.  Engaged  before  that  era  in  the  glorious  defensive  war 
against  Persia,  and  the  contests  with  each  other  for  pre-eminence,  they  confined  their  views 
very  much  within  the  limits  of  Greece  and  its  neighbouring  coasts  and  islanda 

The  first  traces  of  Greek  geography  are  found  among  its  poets,  whose  brilliant  ftncv  has 
spread  its  lustre  over  all  the  regions  with  which  Greece  ever  held  intercourse.  Homer 
took  the  lead,  and  his  high  authority  gave  to  the  geography  cf  the  Greeks  a  poetical  cast, 
which  they  transmitted  to  the  nations  whom  they  taught,  and  of  which  the  traces  are  not 
entirely  obliterated. 

Sbot.  L — Oeography  of  Homer, 

It  is  in  Homer  that  we  find  the  first  trace  of  the  widelv-prevalent  idea,  that  the  earth  Is  a 
flat  curcle,  begirt  on  ever^  side  by  the  oceaiL  This  was  mdeed  a  natural  idea  in  a  re^on  so 
entirely  insular  and  peninsular,  nowhere  presenting,  like  Judea,  a  vast  tract  stretching  so 
fkr  as  to  give  the  idea  of  immeasurable  disumce.  The  circular  shape  was  suggested  by  that 
of  the  visible  horizon ;  and  until  science  demonstrated  the  globular  form  of  our  planet,  the 
very  natural  opinion  prevailed  that  the  earth  was  a  flat  circle,  with  the  vault  of  heaven  above, 
darkness,  and  the  abode  of  departed  souls  beneath. 

Homer,  like  Hesiod  and  the  ancient  poets  generally,  delights  in  topograj^cal  detail,  and 
scarcely  allows  a  city  or  natural  object  to  pass  without  applying  to  it  some  characteristic 
epithet  It  was  only,  however,  within  a  very  limited  range  tiiat  he  could  give  these  distinct 
and  animated  notices.  The  Greek  islands,  beautifiil  and  fertile  spots,  winck  seem  to  have 
been  the  first  cradle  of  European  civilization,  were  the  central  pomt  from  which  his  know- 
le(^  emanated.  He  knew  well,  and  had  probablv  visited,  on  one  side  Peloponnesus,  Attica, 
and  the  regions  immediately  adjoining;  on  the  other,  the  western  coast  c/P  Asia  Minor,  and 
the  banks  of  the  beautifiil  rivers  by  which  it  is  watered.  Perhaps  scarcely  any  other  tract 
on  the  globe  presents  within  the  same  compass  such  a  variety  of  grand  and  beautifiil  objects 
to  rouse  the  imafrination.  Beycmd  this  circuit  the  world  of  Homer  was  eooa  involved  in 
mysterious  obscurity.  Some  grand  and  distant  features,  discernible  through  the  gloom,  were 
e^^genXed  and  distorted  by  ignorance  and  superstition.    Thebes,  the  mighty  capital  of 
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E^(7pt,  wheQ  that  Imgdom  wu  in  ita  greatest  glory,  is  celebnled  ibr  hi  himdred  gates,  and 
tiie  noats  of  wanriorB  which  they  sent  forth  to  battle.  Beyond  lay  the  Ethiopians,  deemed 
the  remotest  of  men,  dwelling  on  the  ftithest  verge  of  the  earu,  and  to  whose  distant 
confines  Jupiter  repanred  to  hold  an  annual  festival.  In  the  western  part  of  the  same  conti- 
nent the  stupendous  ridges  of  Atlas  had  excited  in  Grecian  ftncy  the  image  of  a  gigantic 
deified  being,  to  whom  was  intrusted  the  support  of  the  heavena  Even  fiuuier  to  the  west, 
the  exploits  and  wanderings  of  the  great  Grecian  demigod  had  conveyed  a  tradition  of  the 
strait  leading  into  the  ocean,  and  of  the  rocks  on  each  side,  celebrated  under  the  denomination 
of  the  Pillais  of  HerculesL  On  the  east,  Cdchos  was  distinguished  by  its  early  weailth  and 
eommeree ;  it  was  considered  a  city  on  the  ocean,  with  which,  therefore,  the  Black  Sea 
most  have  been  confounded;  and  being. supposed  to  contain  the  ualace  of  the  Sun,  where 
daring  the  ni^ht  he  gave  rest  to  his  coursers,  and  whence  in  tlie  morning  he  drove  his 
dianot  to  its  dmmal  career,  Colchos  must  have  been  regarded  by  Homer  as  placed  on  the 
most  eastern  verge  of  the  earth.  On  the  north,  Rhodope,  under  the  name  or  theRiphean 
Mountains,  was  coosideied  a  chain  of  indefinite  extent,  closing  in  the  northern  limits  of  the 
world.  The  poet,  however,  had  heard  a  vaffue  report  of  the  Scythians,  under  the  description 
of  a  peofde  subsistin|^  on  mares'  milk.  The  vessels  which  conveyed  the  Grecian  army  to 
Troy  were  evidently  httle  better  than  large  boats ;  and  all  distant  voyages,  or  those  in  which 
land  WBB  kst  si^t  of,  were  considered  as  firau^t  with  the  extremest  peril.  A  navigation 
to  Afiica  or  to  Sicily  took  place  only  through  temprat,  terminating  usually  in  shipwreck ; 
and  a  return  fiora  these  shoies  was  esteemed  almost  miraculous.  In  regard  to  Sicily,  indeed. 
Homer  has  largely -communicated  his  ideas,  having  made  it  the  theatre  of  the  woes  and 
wanderings  of  the  hero  of  the  OdysKy.  Making  every  allowance  for  poetical  license,  we  see 
evident  traces  of  the  terrified  and  excited  state  <^miiid  in  the  navigators  who  returned  fitxn 
these  BhoresL  Monsters  of  Strang  form  and  magnitude,  who  watched  for  the  destruction  of 
the  mariner,  and  even  fed  upon  his  quivering  limbs ;  delusive  syrens,  who  lured  but  to  destroy ; 
imprisonment  under  the  tranafenned  shape  of  wild  beasts ;  these,  probably,  are  only  a  highly- 
ookmed  repetition  of  the  tenific  rumours  faroug^t  by  the  few  whose  bark  had  been  wafted 
to  those  as  yet  savage  coasta 

SnoT.  n. — Poetical  Qeogrt^phy. 

An  ideal  and  poetical  character  was  communicated  to  the  science  of  ^[eogiaphy  itself  by 
the  fiddes  with  which  Homer  thus  tinged  his  narrative.  This  tendency  mdeed  did  not  rest 
solely  upon  Homeric  influence,  but  proceeded  from  certain  secret  workings  of  the  human 
heart  There  exist  in  man  ideas  and  wishes  for  which,  in  the  sphere  of  his  actual  existence, 
he  can  find  no  corresponding  objects ;  these  he  creates  for  Imnself  in  that  dim  boundarjr 
which  separates  the  known  fiom  the  unknown  world.  There  involuntarily  arises  in  his 
breast  a  longing  after  a  more  exalted  state  of  existence  than  the  world  before  him  presents- 
bright  scenes,  which  he  seeks  but  never  finds  in  the  circuit  of  realities.  In  a  newly-discovered 
region,  however,  which  possesses  any  share  of  beauty,  imagination  soon  heightens  the  colours 
of  nature,  till  they  appear  to  fiilfil  its  fond  anticipations.  Such  were  those  brilliant  spots 
celebrated  by  the  poets  under  the  title  of  the  Gardens  of  the  Hesperides — the  Fortunate 
Iriands— the  Isles  of  the  Blest — for  which,  when  knowledge  had  dispelled  the  first  illusion, 
and  hrotight  them  down  to  the  ordinanr  level,  a  place  was  still  found  in  some  more  distant 
extremi^  of  the  globe.  Northern  Amca,  as  it  stretched  westward,  was  peculiarly  adapted, 
by  its  striking  and  brilliant  contrastB,  to  excite  these  illusions.  The  fost  site  of  the  Hesperian 
gaidens  was  at  the  fitmtier  of  Cyrene,  where  they  are  described  by  Scnrlax  as  forming  a 
nixuriant  grove,  in  which  the  lotus  and  the  palm  were  mingled  with  the  finest  trees  of 
Europe.  Odier  and  mcMre  western  sites  were  successively  round,  both  for  them  and  the 
Fcvtnnate  Mands,  idiich  last  were  finally  fixed,  probably  on  very  imperi^t  observation,  at 
Ae  Canaries.  These  islands  have  not  altogether  lost  the  appellation ;  and  they  are  painted 
by  Horace  in  glowing  ocdours  as  a  refu^  still  left  for  mortals  fitm  that  troubled  and  imper- 
fect esstence  which  they  experience  m  every  other  quarter  of  the  globe.  Independent, 
however,  of  this  brijgfht  and  romantic  enjovment,  there  are  other  objects  of  fond  desire  to  the 
human  heart  In  this  agitated  world  it  sighs  after  peace— «  scene  of  profound  repose,  exempt 
fhm  tiie  tumults  of  passion  and  the  corrosion  of  care.  Such  a  scene,  indeed,  would  never 
fiilfi]  the  hopes  thus  formed ;  yet  these  hopes  spring  fiom  a  natural  illusion,  to  flatter  which 
Grecian  poetry  conjured  up  a  fiibled  race,  the  Hyperboreans,  seated  in  the  recesses  of  the 
North,  end  sheltered  by  vast  mountains  fitxn  the  rage  of  the  elements.  They  were  repre- 
sented as  exempted  fiom  all  ills,  physical  and  moral,  the  change  of  seasons,  sickness,  and 
even  from  death.  The  original  seat  assigned  to  them  was  behind  the  Riphean  Mountains, 
which  seem  to  have  been  ori^allv  Rhotkpe,  the  northern  boundary  of  the  Homeric  world. 
The  Greeks  having  socm  acquired  knowledge  sufficient  to  ascertain  that  no  such  people  was 
there  to  be  found,  sought  them  next  on  the  banks  of  the  Danube ;  but  every  thing  there  was 
remote  fivan  that  tranquil  aspect  mider  which  the  poets  had  painted  the  Hyperbman  world. 
Some  traditions  carry  them  westward;  but  their  seat  was  finally  fixed  m  that  northern 
extzeniHy  of  Asiatic  Knaaia  which  the  ancients  never  explored.    They  even  carried  with 
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them  the  Riphgan  Moantainfl,  which  became  tlius  an  ideal  chain,  delineated  in  modem  maps 
aa  extending  aloog  the  extreme  frontier  of  Europe.  Impreaaiona  of  gloomy  darkneaa,  and 
even  oi  the  tenninatiim  of  existence,  are,  in  other  moods  of  the  hmnan  mind,  asaociated  with 
images  of  distance  and  obscurity.  These  influences  gave  birth  to  the  Ciouneriuis,  a  peofile 
who  dwelt  in  perpetual  darkness,  and  were  never  illumined  by  the  cheerful  rays  of  the  sun. 
Their  &vourite  seat  was  on  the  straits  at  the  mouth  of  the  peninsula  of  Taurida,  the  fiirthest 
point,  probably,  of  which  rumour  had  spoken  in  the  poetical  ages,  and  which  was  called  the 
uinunerian  Bosphcnrus.  It  was  probably  from  similitude  of  name  that  they  were  afterwards 
confounded  with  the  people  caUed  Cimbri.  The  learned,  however,  have  found  traces  of 
Cimmerians  in  the  extremities  both  of  the  east  and  the  west ;  and  the  idea  of  the  earth  an 
terminated  by  a  boundary  of  darkness,  being  founded  on  natural  impressions,  has  very  gene- 
rally prevailed.  Park  mentions  it  as  the  reigning  belief  among  the  Mandingoe  at  this  day ; 
and  the  world,  in  the  system  of  the  Arabian  geographers,  was  enclosed  by  a  sea  of  darknessi 
Other  fidiulous  creations,  soringing  from  t£ise  of  Homer,  continued  lon^  to  hold  a  place  in 
geography.  The  one-eyed  Cyclops  appears  under  the  name  of  Arimaspian  on  the  frontier 
of  India,  and  in  the  remotest  extremity  of  Africa.  The  Pigmies  multiphed  still  more  exten- 
sively ;  they  had  seats  on  the  Strymcm,  the  Hebrus,  in  India,  and  the  north  of  Europe. 
Acc4»ding  to  Stiabo  they  were  spread  over  the  whole  southern  border  of  the  earth ;  and  uu0 
representation  even  induced  Banier  to  suspect  that,  on  that  side,  they  have  been  confounded 
with  the  monkeys. 

Sbot.  WL^School  qfMUetut. 

The  astronomical  schools  of  Miletus  and  Samoa  appear,  so  iar  at  least  as  there  is  any 
precise  record,  to  have  made  the  first  attempts  to  form  geography  into  a  system,  and  to  wHy 
to  it  the  lights  derived  from  astronomy.  These  and  other  cities  of  Asia  Minor  rank  nigfa 
among  the  early  seats  of  commerce,  and  they  established  colonies  in  various  quarteEs  of  the 
Mediterranean  and  the  Euxine.  While  they  continued  independent  they  were  veiy  wealthy 
and  prospeiouB,  and  the  sciences  were  cultivated  with  ardour  and  successL  To  a  ooromercial 
people  practical  mathematics,  and  especially  those  branches  subservient  to  geomphy  and 
navigation,  must  have  peculiarlv  recommended  themselves.  Thales,  AnaximiBLnder,  Anaxi- 
menes,  and  Pythagoras,  are  celebrated  by  their  countrymen  as  the  inventors  of  all  the  pro- 
cesses by  which  me  phenomena  of  the  globe  are  calculated.  The  gnomon  or  sundial,  for 
ascertaining  the  progress  of  the  sun  from  tropic  to  trc^ic,  and  finally  the  latitude  of  particu- 
lar places,  uxe  division  of  the  year  into  365  days,  and  into  four  seasons,  are  represented  as 
having  originated  in  this  school.  It  appears  doubtfiil,  however,  whether  these  discoveries 
were  due  to  their  own  exertions  or  borrowed  firom  the  Eflnrptians  and  Chaldeans,  whose  fiune, 
amid  the  dim  traditions  of  antiquity,  stands  pre-eminent  for  astronomical  observation. 

The  first  rude  mode  of  forming  a  division  of  the  earth  was  into  ditnatetf  detennined 
by  the  species  of  animals  and  plants  produced  in  each.  Thus  the  negro,  the  rhinoceros,  the 
elephant,  were  considered  as  characteristic  of  the  torrid  zone.  This  very  loose  method  gave 
place  to  another,  formed  by  observing  at  each  place  the  length  of  the  longest  and  shcftest 
day&  This  could  only  be  done  with  accuracy  by  a  gnomon  or  dial,  erected  on  a  horizontal 
plane,  and  showing,  by  the  length  or  shortness  <^its  shadow,  the  elevation  of  the  sun  above 
the  horizon.  There  is  much  reason  to  think  that  this  simple  instrument  was  employed  by 
the  Egyptians,  especially  in  the  operation,  which  they  undoubtedly  performed,  of  adding  five 
days  and  a  (quarter  to  360,  the  number  originally  supposed  to  form  a  complete  year.  It  has 
even  been  unagined  by  some,  that  the  pyramids,  those  enormous  structures  by  which  this 
people  excited  Uie  astonishment  of  the  world,  were  only  huge  sundials;  and  though  it  niffikt 
doubtless  be  extravagant  to  conclude  this  to  have  been  their  sole  object,  yet  it  reiuly  appears 
that,  being  placed  ui  the  direct  pontion  of  the  cardinal  points,  they  are  perfectly  fitted  for 
being  thus  employed.  But,  though  it  is  clear  that  Tbales  and  his  disciples  had  largrely  drawn 
fix>m  these  early  sources,  they  probably  made  considerable  additions  to  the  information  thence 
derived.  Two  books,  one  on  the  tropic,  and  the  other  on  the  equinoxes,  are  reported  to 
have  been  written  by  Thalee  himself.  The  degree  of  knowledge  thus  attained  enaUed  him 
to  discover  the  error  of  the  vulgar  in  supposing  the  earth  to  be  a  plane  surfoce ;  but  he  ooold 
not  reach  the  precise  idea  of  its  globular  form.  Anaximander  viewed  it  as  a  cylinder ;  some 
compared  its  form  to  that  of  a  boat;  others  to  that  of  a  lofty  mountain.  The  details  of  the 
PjTthagorean  cosmography  have  not  reached  us ;  but  the  fiuct  that  tiiey  placed  the  sun  in  the 
centre  of  the  system,  with  the  earth  moving  round  it,  indicates  at  that  infont  era  attainmente 
which  were  lost  during  many  ages,  and  Soly  recovered  at  a  fiir  more  advanced  stage  of 
modem  science. 

The  map  must,  as  soon  as  geography  was  cultivated,  have  occurred  as  the  best  and 
most  perspicuous  form  of  embodying  its  results.  Anaximander  is  the  first  who  is  reported  to 
have  constructed  a  map  of  the  worM,  embracing  that  limited  sphere  of  objects  which  were 
then  comprehended  under  that  term.  But  the  most  celebrated  prodnction  of  this  nature  was 
that  employed  by  AristagoraB,  the  prince  of  Miletus,  to  induce  Cleomenes,  the  Spartan  king, 
to  undertake  the  conquest  of  Persia.    He  entered,  it  is  said,  the  presence  of  that  monarch, 
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holding  in  hk  hand  a  tablet  of  bnss,  on  which  were  inacribed  *'  the  whole  cixeiiit  of  the  earth, 
the  aea,  and  all  the  rivers.**  Under  this  pompous  descriptioo,  however,  vras  probably  included 
little  more  than  a  route  firom  the  Ionian  sea  to  Susa,  which  was  specially  pointed  to  as  that 
by  which  the  Spartan  prince  might  lead  his  victorious  troops  to  the  Persian  capital.  Even 
d  this  line,  respecting  which  he  was  so  deeply  interested,  the  short  detail  of  Herodotus 
shows  him  to  posseas  by  no  means  complete  information.  Beyond  Cilicia  his  descriptioos  are 
very  indistinct  He  has  omitted  Media  altogether,  and  has  given  to  Armenia  quite  an  undue 
extension. 

The  continental  Greeks,  during  the  era  ci  their  greatest  power,  did  not  cultivate 
systematic  geography,  nor  indeed  any  sciences  dependent  upm  mathematical  principles, 
with  much  activity ;  indeed,  they  did  not  even  keep  them  up  to  the  state  in  which  they  had 
been  received  from  the  Ionian  cities.  One  solitaiy  observation  of  latitude  ia  recorded  as 
living  been  made  at  Athens,  by  Meton  and  Eudemon,  432  years  A.  C.  The  diflferent  states, 
in  the  course  of  their  extensive  wars,  must  have  acquired  a  great  portion  of  that  topographi- 
cal knowledge  which  is  indispensable  for  military  operatioDs.  Engrossed  by  these  internal 
objects,  their  attention  was  little  directed  to  the  general  svstem  <^the  world.  One  individual 
akme,  by  extensive  travels  and  dilieent  enquiries,  procured  an  ample  accession  to  the  science 
of  history  and  of  historical  geography. 

SiCT.  IV. — Qtography  qfHerodotU9. 

The  eystem  of  geomfixv  included  in  the  great  histwical  work  of  Herodotus  is  as 
comi^ete  as  could  be  mrmed  from  the  materials  within  his  reach.  It  comprises  a  general 
sommary  of  all  that  he  could  learn  respecting  the  human  race,  and  the  regions  which  they 
inhabited.  His  information  was  obtamed  not  solely  or  chiefly  from  books,  but  mostly  by 
travelling,  the  only  mode  in  which  at  that  era  geographical  knowledge  could  be  effectually 
collected.  He  assures  us  that  be  had  visited  Persia,  Assyria,  Egypt,  Thrace,  Scythia,  and 
all  the  distant  regions  which  he  describes.  He  vieweid  them,  however,  only  as  tracts  of  ter- 
ritoiy,  the  abode  of  men,  and  did  not  attempt  to  combine  them  into  any  system  of  the  earth ; 
nor  did  he  possess,  or,  at  least,  apply  any  of  the  mathematical  or  astronomical  principles  of 
the  Milesian  schooL  He  even  derides  some  of  its  conclusions ;  as  that  of  the  earth  being 
loond  and  encompassed  by  the  ocean.  His  strange  statement,  that  the  sun  in  India  was  ver- 
tical in  the  morning  instead  of  at  midday,  is  evidently  a  misunderstood  report  of  what  he  had 
been  infiMrmed  respecting  the  difference  of  time  in  the  different  parts  of  the  earth's  circum- 
fisreoce.  His  knowled^  however,  such  as  it  is,  consisting  of  plain  fiicts,  untinctured  with 
theory,  is  both  solid  and  extensive. 

The  division  of  the  earth  into  three  quarters,  or  continents,  was  by  this  time  completely 
formed.  Sea,  or  at  least  water,  seems  to  have  been  the  principle  of  separation,  though  not 
required  to  be  altogether  complete.  Setting  out  from  Europe,  for  the  origin  oi  which  appel- 
lation we  have  nouing  but  the  fitble  of  Europa,  the  Greeks  seem  to  have  named  the  oUier 
continents  from  the  districts  immediately  beyond  the  intervening  sea.  Homer  already  men- 
tions the  naipe  of  Asia  as  applied  to  a  large  and  fine  tract  on  the  coast  of  Ionia.  Thence  it 
^iread  through  the  spacious  peninsula  of  which  it  forms  part,  and  which  Europeans  con- 
tmne  to  call  Asia  Minor;  but  soon  passing  these  limits,  it  was  vaguely  extended  through  the 
boundless  regions  of  the  East,  till  it  finally  embraced  entirely  the  largest  of  the  three  conti- 
nents. On  the  other  side,  directly  to  the  south,  the  Greeks  first  landed  on  the  coast  of  Libya ; 
and  the  name  of  Libya  was  by  them  applied  to  the  entire  continent  With  tiie  Romans,  on 
the  contrary,  whose  position  and  political  relations  attached  them  entirely  to  the  distinct 
of  Afiica  proper,  in  which  Cartluge  is  situated,  the  name  of  Africa  soon  prevailed  over 
ev^T  other. 

These  grand  divisions  of  the  ancient  world  were  already  known  to  Herodotus ;  but  he 
has  astonished  European  readers  in  an  extraordinary  degree  by  the  assertion,  that  Europe  is 
longer  and  of  greater  extent  than  Asia  and  Africa  united.  The  severe  judgment  of  M. 
Gonelin  pronounces  such  an  assertion,  made  in  the  midst  of  the  nations  which  carried  on 
the  most  extensive  navigation,  to  be  a  proof  that  they  had  not  formed  the  least  idea  of  the 
distance  which  their  vessels  sailed  alraig  the  Mediterranean.  Before  monouncing  so  severe 
a  sentence,  we  must  consider  attentively  what,  in  the  conception  of  Herodotus,  was  Europe, 
and  what  was  Asia.  He  mentions  two  boundaries :  one  formed  by  the  IQack  Sea  and  the 
Don,  which,  though  it  does  not  form  a  very  appropriate  boundary  of  a  continent,  continues 
still  to  mevail,  hemg  connected  with  the  Northern  Ocean  by  tne  mountain  chain  of  the 
Urals.  But  in  the  other,  which  is  that  preferred  by  Herodotus,  the  Black  Sea  is  continued 
by  the  Caspian ;  the  boundary  line  beinj|r  carried  along  the  north  oi  that  sea,  and  thence 
indefinitely  eastward.  Taking  Europe  m  this  sense,  we  find  it  in  the  west  co-extended  with 
the  opposite  coast  of  Afirica,  which  the  ancients  necessarily  considered  as  marking  the  length 
of  that  continent,  while,  in  the  east,  however  fiur  Asia  mif  ht  be  prolonged,  Europe  was  still 
regarded  as  co-extensive.  With  repaid  to  the  boundaries  of  Africa,  too,  there  was  an 
extreme  want  of  precision.    Our  limit  of  the  Isthmus  of  Suez  is  certainly  the  most  aoouiate ; 
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hit  fteancieirt^wtocoiild  not  readfly  admit  the  no^ 

but  wster,  mttacfaed  tfaamoelTes  more  to  the  Nile,  and  did  not  well  know  whether  to  oonnder 

Egypt  w»  Atuitk  oi  Afiicm. 

tfpMMT.  L — ne  JC«rope  of  Heroiotut, 

SqrtfaoL  was  the  extremity  of  Eoiope,  beyond  Greece,  with  which  Herodotus  appears 
to  have  been  most  ftmiliar,  aad  which,  m  ftet,  he  knew  better  than  almost  any  other  ancient 
writer.  Hiis  name,  which  became  ultimately  Asiatic,  was  restricted  by  him  to  the  tracts 
that  now  htm  the  southern  provinces  of  the  Rossian  einpire.    These  reeions  were  then, 

of  rode  Nc 


and  in  a  ipreat  measore  still  are,  posMsscid  by  the  mme  description  of  rode  Nomadic  and 
pastond  people,  who  have  always  oociqned  the  central  fdains  of  Asia.  The  atlentioD  of  the 
historian  was  specially  called  to  them  by  the  ruh  and  daring  expedition  of  Dtarios  into  a 
region  secured  by  its  natond  barrien,  and  the  wandering  and  untuned  character  of  its 
people,  against  every  form  of  re^^ikr  subjection.  Darios,  crossing  the  Helleepont,  marched 
along  the  southern  shore  of  the  Eozine,  reached  the  banks  of  the  Vo^ia,  and  after  the  fitiit> 
lesslaboiir  of  erecting  ttiere  several  fertrcssoB,  retomed  tw  a  more  mlsnd  roote,  in  whidi 
Major  Rennell  even  supposes  him  to  have  passed  the  site  of  little  NovogwoA.  The  know- 
ledge  acquired  by  this  expedition,  however,  did  not  enable  Herodotus  to  avoid  jgreat  errors 
in  &e  delineation  of  European  Scythia.  He  imbibed  a  most  ezagranated  idea  ofthe  dimen- 
sions of  the  Palus  McBotis,  which  he  calls  the  ''mother  of  the  l^xine.**  This  appears  to 
have  arisen  chieflv  fiom  the  fidse  crienimg  of  the  side  which  fiuses  Rnsna,  and  which  ie 
made  to  stretch  ahnost  due  north,  instead  of  west,  while  the  sea  itself  is  represented  as 
forming  the  eastern  boundary  of  that  great  space  of  four  hundred  miles  square,  within  which 
Herodotus  oomnrises  Scythia.  The  southern  boundary  was  formed  by  the  Enxine,  and  the 
other  two  by  Uie  land,  so  that  he  does  not  connect  it  in  any  shape  with  the  Ncarthem 
Ocean. 

The  details  of  this  extensive  region  are  given  by  Herodotus  with  considerable  accu- 
racy. Of  its  rivers,  after  the  Danube,  which  he  ranks  second  to  the  Nile,  he  mentions  the 
T^res  or  Dniester,  the  Hypanis,  or  Bog  (and  even  describes  the  close  approach  of  these 
rivers  to  each  other  in  the  upper  part  of  their  course),  the  great  channel  orUie  Boiysthenee, 
or  Dnieper,  and  the  Tanais  or  Don.  Between  the  last  he  mentions  several  strums,  the 
Panticapes,  Hypacyris,  and  Grerrhus,  which  not  being  recognized  by  modem  geography, 
Major  Rennell  supposes  to  be  creeks  or  branches  of  the  greater  rivers. 

Milesian  cokmies  had,  by  the  active  enterprise  of  that  ooDunerctal  people,  been 
alreadv  formed  even  on  these  rude  shores.  One,  called  the  port  of  the  Borysthenes,  is 
described  as  the  centre  of  the  trade  of  Scythia.  On  the  banks  of  this  great  river  dwelt  a 
people,  bearing  the  rare  character  of  the  ploughing  Scythians,  who  renouncing  the  almost 
universal  habits  of  their  race,  raised  crops  of  grain  m  this  fertile  district,  which  still 
ftnrnishes  to  the  ports  of  Taganrog  and  Odessa  those  supplies,  which  render  them  the 
granary  of  the  Mediterranean.  The  Milesians  had  also  a  colony  established  at  the  mouth 
ofthe  Danube. 

The  northern  interior  countries  of  Europe,  which  lay  beyond  the  limits  of  the  Scvthia 
explored  by  the  expedition  of  Darius,  were  covered  for  Herodotus  with  a  veil  of  dim  ooecu- 
rity.  On  the  Scjihian  fiontier,  along  the  heads  ofthe  Dniester  and  Borysthenes,  he  repre- 
sents several  nations ;  the  Melanchleni,  "  men  clothed  in  black  ;**  the  Androphagi,  **  men 
eaters ;"  the  Neuri,  **  once  a  year  converted  into  foxes."  These  Greek  names,  and  partly 
fUwloos  attributes,  show  the  very  imperfect  nature  of  the  notices  collected  on  the  subject. 
The  regions  beycnd  the  Danube  are  expressly  stated  to  be  occupied  l^  nations  to  him 
unknown.  Two  precious  commodities,  the  amber  from  the  coast  of  Prussia,  and  the  tin  of 
the  Cassiterides,  imder  which  last  name  a  vague  idea  of  the  British  blaiids  seems  to  be 
included,  communicated  the  knowledge,  that  there  was  a  great  ocean  in  the  north,  but 
without  the  means  of  ascertaining  its  extent  and  limits.  On  the  east,  however,  as  already 
observed,  he  had  attached  to  Europe  a  vast  extent  of  territory  which  has  been  entirely 
severed  from  it  in  subsequent  systems.  The  expanse  of  northern  and  even  middle  Asia, 
which  the  ancients  afterwards  called  Scytlua,  and  which  forms  tiie  modem  Ttotaiy,  inha- 
bited by  races  exactly  similar  to  the  Scythians  already  described,  appeared  to  Herodotus 
decidedly  European.  It  was  bounded  by  the  Phasis,  the  Caspian,  the  And  (not  distinctly 
recognized),  and  the  Jaxartes.    The  Massagetie,  celebrated  for  their  contest  with  Cyrus, 

SLve  name  with  Herodotus  to  all  the  wandering  tribes  in  this  eastem  part  of  Europe;  but 
ey  were  afterwards  merged  into  the  prevailmg  appellation  of  ScytMans. 

SuBBBOT.  2.    Asia  of  Herodoitu, 

Asia,  according  to  the  conception  of  it  formed  by  Herodotus,"  will  appear,  from  what  haji 
been  said,  to  include  only  a  small  portion  of  the  vast  continent  to  which  we  assign  that 
name.  On  the  north  it  had  the  same  seas  and  rivers  just  enumerated  as  ihe  boundaries  of 
eastem  Europe ;  to  the  east  it  terminated  with  India ;  while  even  to  the  south,  a  large  por- 
tion of  the  desert  tracts  of  Arabia  were  not  yet  believed  to  exist   When  this  great  historian 
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wrote,  all  the  Tarious  kingdoms  and  petty  states,  into  which,  in  the  infiuicy  of  the  world, 
Asia  had  heen  partitioned,  were  absorbed  into  one  vast  empire.  The  Persians  claimed  Asia 
as  their  own,  luid  had  distributed  it  into  twenty-four  satrapi^  which  have  been  illustrated 
in  a  very  learned  manner  hy  Major  RenneU.  They  included,  with  the  exception  of  the 
northern  part,  which  he  considered  ss  European,  all  of  Asia  that  was  known  to  the  Greeks. 
In  collecting  therefore  from  Major  Renneu^s  investigation  the  following  table  of  those 
satrapies,  we  exhibit  not  only  the  outline  of  that  great  empire,  but,  with  the  somewhat 
dubious  excepticm  of  a  small  part  of  Greece,  the  whole  of  the  civilized  world.  The  tribute 
paid  in  talents  of  silver  will  exhibit  their  relative  wealth  and  importance. 

TABLE  OF  THE  DIYIBION  OF  ASIA  INTO  BATRAPIE& 


1.  Ionia.  Maffneflia,  Cam,  iEolia,  LTcia*  Famphylla  (the  west  and  Mmth  eoaiC  of  Aaia  Minor) 

S.  »IyM«,  Lydia,  Ac.  (the  western  interior) , 

3.  Ftaryfia,  Paphlagonia^Cappadoda,  tec  (the  north  eoatt  and  the  great  interior  Ubie-land  of  Aila  BUnor) 

4.  CUiaa  (indudinc  part  of  Bjria,  and  reaching  to  the  Euphrates) 

&  FtaoBnieaa.  Palestine,  and  Qrpras  (which  Ibmished  also  a  third  part  of  the  naval  force  of  the  empire) 

a  ^Tpt,  indudinc  Crrene  ana  Barca  (half  of  the  tribute  paid  in  grain) 

9,  Babylon  and  Assyria,  inclnding  Syria,  and  fiuraiahing  also  flOO  eunuchs, 


a  Bosiana,  or  Southern  Persia 

10.  Media.  (Northern  Persia) 

11.  The  Caspians,  Pfesiee,  Pantimathi,  and  Darita  (the  Caspian  provinoes  of  Penia) 

1&  The  Matieni,  Saspires,  Jbc  (Aderbijan  and  tiie  Armenian  proTinees) 

13.  Armenia 

19.  The  MosyncDd,  Tibareni,  Mosehi,  kc.  (the  Western  Oaacasus,  Geoif  ia,  Hingrelia,  as  Ikr  as  TVsbi- 

soad) 

J4.  The  Sagartians,  Sarameans,  *«.  (Seistan,  Caramania,  Lar,  and  other  territories  along  the  Indian 

Ocean,  and  the  eastern  part  of  the  Persian  Gulf) 

IS.  The  Parthians,  Choasmians,  Socdians,  and  Arians  (Khorasan,  Herat,  Candahar) 

7.  The  Gandarii,  the  Dadics,  ice  ^argiana,  the  country  on  the  Mnrghab,  between  Khorasan  and  the 

Ozus 

IS.  Baetria(Balk) 

IS.  The  Sac0  ana  CasfMcsCKashgar,  Pamer,  and  otlier  tracts  of  mountainous  ooontiy  about  the  head  of 

theOxus) 

17.  The  Paricanii  and  Ethiopians  of  Asia  (Mekran,  including,  perhaps,  Canbul,  and  the  Delta  of  the 

Indus) 

18.  India,  the  largest  of  all,  being  300  talents  in  gold,  which  amounts  in  silver  to 


400 
500 

aoo 

0OO 

360 
1400 
1000 
300 
450 
900 
900 
400 


600 
300 

170 


950 

400 
4080 


Some  tractB  of  this  vast  empire,  not  formed  into  regular  satrapies;  were  privileged  to 
fhmish  cmly  presents,  or  gifts,  under  an  appearance  of  voluntary  homage.  Among  these 
were  ranked  the  Persians  proper,  inhabiting  the  modem  Furs,  who  obtained  this  distinction 
as  the  conquering  people  by  whom  the  empire  was  originally  founded.  The  Southern 
Arabians,  and  the  Ethiopians  above  Egypij  derived  the  same  unmunity  from  the  difElcult 
access  to  those  rude  regions  in  which  they  dwelt  The  Southern  Arabians  are  said  to  have 
mtipitiated  die  favour  of  the  great  king  by  the  present  of  a  thousand  talents  of  incense.  The 
Colchians,  and  the  occupants  of  the  neijBfhbouring  heights  of  Caucasus,  were  also  numbered 
among  the  **  ^vers  of  ^ifts ;"  while  the  mhabitants  of  the  northern  parts  of  that  great  range, 
secure  in  their  mountam  &stnesses,  are  said  to  have  cared  very  little  about  the  mighty  ruler 
of  Perna. 

TheM  delineations  of  Asia  display,  upon  the  whole,  a  surprising  accuracy  and  extent  of 
knowledge ;  yet  several  remarkable  errors  occur  with  regard  to  points  of  which  the  mvesti- 
gation  does  not  appear  verv  difficult  Thus  the  breadth  of  Asia  Minor  was  reduced  almost 
a  half;  that  between  Babylon  and  the  capital  of  Egypt  was  underrated  at  least  a  fourth ; 
and  the  country  between  the  Black  Sea  and  the  Ci^ian  was  placed  in  the  same  meridian 
with  the  Persian  Gulf,  while  it  is  really  four  degrees  to  the  westward.  These  errors  are 
the  more  remarkable,  as  the  distances,  instead  of  being  in  excess,  according  to  almost  every 
other  ancient  example,  fiill  short  of  the  truth.  The  eanv  travellers  exaggerated  every  space 
over  which  they  actually  passed;  but  it  sometimes  happened  that  two  points  were  ap- 
proached from  different  quarters,  and  then  united  to  each  other  by  a  hypothetical  line,  which, 
as  men  usually  undervalue  what  they  know  nothixi^  of,  was  made  generally  too  small.  It 
would  not  appear  that  any  r^ular  route  had  been  firmed  across  the  high  and  rugged  table- 
land in  the  mterior  of  Asia  Minor  from  Cilicia  to  Trebisond.  These  two  pomts,  being 
approached  respectively  along  the  southern  and  northern  coasts  of  the  peninsula,  might  be 
supposed  nearer  to  each  other  than  they  really  were.  Egypt  was  approached  through  Syria 
and  Palestine,  and  Babylon  by  descending  the  Euphrates ;  but  the  airect  line  between  them 
lying  across  the  Arabian  desert,  was  scarcely  known  or  frequented,  and  therefore  became 
an  ideal  line  in  the  view  of  Herodotus.  The  line  frt>m  Armenia  to  the  Persian  Gulf  was 
of  course  measured  along  the  Euphrates,  the  general  course  of  which  was  south ;  and  as 
the  ancients  oriented  all  their  lines  to  a  cardmal  point,  they  overlooked  tiie  gradual  but 
constant  bend  which  that  river  takes  to  the  eastward. 

The  ideas  of  Herodotus  concerning  the  extent  of  Asia,  even  including  all  that  portion 
of  it  which  he  assigned  to  Europe,  could  not  fail  to  be  defective.  He  knew  nothing  of 
India  beyond  the  Ganges,  Thibet,  China,  Eastern  Tartary,  or  Siberia,  more  than  half  the 
superficial  extent  of  the  continent    Even  his  notions  concerning  India  were  most  imper- 
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feet  He  describes  it  as  bounded  on  the  east  by  sand,  stretching  into  an  unknown  and 
measorelesB  desert  From  this  statement  it  clearly  appears  that  his  India  comprehended 
merely  the  western  part  watered  by  the  Indus  and  its  nve  tributaries ;  he  knew  nothing  of 
its  widest  and  richest  regions,  the  Gangetic  provinces,  Delhi,  Bengal,  and  the  Deccan; 
large  portions  were  also  cut  off  from  the  southern  coasts  of  Asia,  which  were  supposed  to 
be  washed  b^  an  ocean  called  the  Red  or  Erjrthrean  Sea,  without  any  distinction  of  the 
Persian  Gul^  and  very  little  of  that  which  we  now  call  Uie  Red  Sea. 

SuBflOBOT.  3. — Africa  of  Herodotu*. 

In  his  inquiries  respecting  Afirica,  Herodotus  appears  to  have  been  equallv  diligent  as 
concerning  the  other  regions  of  the  globe ;  but  as  he  never  proceeded  beyond  Egypt,  and 
as  the  formidable  barriers  which  nature  opposes  to  him  who  attempts  to  penetrate  the  inte- 
rior had  been  very  imperfectly  overcome,  much  in  what  he  collected  is  ooscured  with  mys- 
teiy  or  perplexed  with  conjecture. 

Egypt  is  described  with  great  accuracy,  and  under  some  features  which  no  longer  exist ; 
for  the  Tanitic  and  Pelusiac  branches  of  tiie  Nile,  of  which  little  more  than  the  channels 
can  now  be  traced,  were  then  in  full  flow.  It  appears,  however,  that  considerable  confiision 
prevailed  respecting  the  quarter  of  the  world  to  which  Egypt  was  to  be  adjudged.  As 
water  formed  the  basis  of  the  division  into  continents,  the  sandy  isthmus  of  Suez,  believed 
to  be  broader  than  it  reaUy  was,  appeared  very  ill-fitted  to  form  such  a  limit  The  Nile, 
therefore,  in  the  opinion  of  all  the  Greeks,  was  the  boundary  of  the  continents :  all  to  the 
east  was  Arabia ;  all  to  the  west  Libya ;  but  a  difficulty  here  arose  in  fixing  the  lot  of  Egypt 
itself.  The  Greeks,  it  appears,  considered  nothing  as  Egypt  beyond  the  Delta ;  but  this 
opinion  is  ridiculed  by  Herodotus,  who  observes,  tluit  in  t&t  case  there  must  formerly  have 
been  no  Egypt  at  all,  since  this  its  lower  branch  was  evidentlv  produced  by  the  mdual 
alluvial  depositions  of  the  Nile.  He  contends  reasonably,  that  all  the  banks  of  the  Nile  as 
fiur  up  as  Elephanta,  which  was  inhabited  by  Egyptians,  was  clearly  Egjrpt  He  accuses 
the  Greeks  of  referring  the  Delta,  or  their  Egypt,  neither  to  Asia  nor  Libya.  If  we  rightly 
understand  his  own  idea,  it  is  that  the  middle  or  Sebennytic  branch  was  the  proper  point 
of  division  between  those  continents. 

In  tracing  the  Nile  above  Egypt,  Herodotus  states  a  line  of  two  months*  journey  partlv 
along  the  banks,  partly  in  boats  which  were  dragged  by  ropes  along  the  current  through 
the  rocky  channel.  At  the  end  of  tiiis  journey  they  came  to  Meroe,  the  capital  of  Ethiopia 
above  Egypt,  an  ancient  and  celebrated  kingdom,  whose  monuments  were  viewed  with 
almost  religious  veneration,  and  whose  monarchs  had  repeatedly  conquered  Egypt  and 
founded  dynasties.  Two  months'  journey  fiuther  was  the  country  of  the  Egyptian  exiles, 
a  numerous  body,  who,  having  revolted  fixnn  Psammeticus,  sought  the  protection  of  the 
king  of  Ethiopia,  and  were  cantoned  by  him  in  this  remote  district,  which  may  be  Sennaar, 
or  rather,  perhaps,  the  branch  of  the  Bsdir-el-Abiad  opposite  to  it ;  for  Herodotus  shows  his 
knowledge  of  this  last  stream  by  observing  that  it  comes  from  the  west 

The  long  tract  of  desert  to  uie  west  of  Egypt  is  also  described  by  Herodotus  in  some 
detail,  though  apparently  only  from  hearsay.  The  most  conspicuous  objects  here  are  the 
oases,  particularly  that  which  contains  the  ancient  and  venerated  temple  of  Jupiter  Ammon, 
and  which  has  been  identified  with  the  modem  Siwah.  To  the  west  he  gives  the  names 
of  a  succession  of  wandering  and  pastoral  tribes,  such  -as  still  roam  over  these  arid  and  sandy 
regions,  deriving  firom  the  soil  only  the  produce  of  the  date-tree.  Many  of  them  stand 
clmrged  with  morals  peculiarly  shameless  and  dissolute,  the  females  indulging  openly  in 
the  most  irregular  conduct  and  making  even  a  boast  of  the  number  of  their  paramours. 
Probably  there  may  be  scandal  mixed  in  these  very  evil  reports  of  the  African  ladies.  An 
exception  to  this  rude  pastoral  character  existed  on  the  coast  of  Cyrenaica,  where  the 
Grreeks  established  flourishing  colonies,  which  could  be  approached,  however,  only  by  the 
dangerous  route  of  the  Syrtis  or  quicksand,  proverbial  in  ancient  times  as  the  scene  of  dis- 
astrous shipwreck. 

The  Nasamones,  the  most  westerly  as  well  as  the  most  numerous  of  the  wandering 
tribes,  in  general  drove  their  herds  along  the  sea-coast  but  in  summer  repaired  to  the  Oasis 
of  iE^a  (Augila)  to  collect  the  dates  produced  in  that  district  A  tribe  among  this  people 
were  called  the  Psylli,  or  devourers  of  serpents ;  and  in  fact  appear  to  have  had  a  peculiar 
power  of  charming  those  noxious  reptiles  with  which  their  deserts  abound.  Withm  their 
fwrders,  on  the  side  of  Cvrene,  where  verdure  first  began  to  adorn  the  waste,  Herodotus 
has  fixed  the  fabled  site  or  the  Hesperian  gardens. 

The  Garamantes,  to  the  south-west  of  Augila,  and  the  Nasamones,  are  represented  by 
our  historian  as  inhabitants  of  a  region  infested  by  wild  beasts,  and  of  a  timid  character, 
flying  the  view  and  intercourse  of  other  men,  destitute  of  arms,  and  unacquainted  with  war. 
'These  characters  do  not  apply  to  the  people  of  modem  Fezzan,  which,  however,  is  undoubt- 
edly the  tract  pointed  out  To  the  north-west  were  the  Gindanes  (the  modem  Gadamis), 
among  whom  the  license  of  public  monds  had  risen  to  a  greater  height  than  among  all  the 
wandering  tribes  of  Libya.   Still  proceeding  north-west  the  traveller  came  to  tlie  lake  Tri- 


L  THE  EXPEIMTION  OP  ALEXANDER.  S7 

tauBf  celebivted  in  inoient  fiJile  as  the  birtli-place  of  Minerya,  whoi  according  to  one  lesendt 
was  spnmg  from  Neptune  and  the  nymph  of  the  lake.  This  lake  fonns  the  western  limit 
of  the  laog  range  of  nomadic  tribes.  Beyond  it,  Herodotus  gives  us  the  Mazyes,  who  cul- 
tivaled  the  growid.  He  had  now  reached  that  fine  range  of  territory  belonging  to  Carthage, 
stretcfainff  along  the  eoast,  watered  and  enriched  by  streams  from  the  Atlui.  It  is  very 
remarkaUe,  however,  that  he  ahoold  pass  by  entirely  that  mighty  and  celebrated  state, 
which  was  not  only  the  most  powerfol  in  Amca,  but  was  also  the  centre  of  industry  and 
commerce  with  respect  to  the  ancient  world.  Major  Rennell  has  suspected  that  this  arose 
from  a  national  feelmg  of  enmity  on  account  of  their  alliance  with  the  Persians ;  but  when 
we  consider  that  no  such  feeling  has  prevented  the  fullest  account  from  being  given  of  the 
Persians  themselves,  it  can  scarcely  be  supposed  that  the  being  merely  frien&  to  the  Per- 
sians would  exclude  so  great  a  people  from  his  notice.  It  seems  really  very  difficult  to 
eoDJectnre  his  motive,  unms,  according  to  the  suggestion  of  a  learned  fiiend,  we  suppose  that 
Herodotns,  writing  almost  entirely  to  illustrate  what  was  obscure,  or  coomiunicate  know- 
ledge on  points  respecting  which  the  world  were  in  ignorance,  nusht  think  it  superfluous  to 
describe  what  must  have  been  well  known  to  the  bulk  of  his  reaiderB,  for  the  same  reason 
that  he  has  given  no  regular  description  of  Greece.  In  reference  to  the  transactions  of  this 
peonle  with  other  nations,  he  takes  repeated  occasion  to  mention  them,  so  that  the  omission 
coQid  not  arise  from  absc^ute  ignorance. 

Atlas  and  the  desert  border  behind  it  next  ennge  the  attention  of  our  historian ;  a  tract 
reaching  as  ftr  as  the  straits,  which  he  calls  £e  hifrh  forehead  of  Africa.  He  describes 
Atlas  as  a  long  and  lofty  range,  whose  highest  pinnacles  are  wrapped  in  perpetual  clouds ; 
and  he  ascribn  to  the  natives  the  origin  of  the  belief  adopted  by  the  Greekis,  which  made 
it  the  pillar  of  heaven.  Even  in  this  extreme  boundary  of  the  continent,  he  mentions  some 
peculiarities  that  really  exist : — ^the  enormous  size  and  formidable  character  of  the  serpent 
tribe;  oxen  with  large  and  crooked  horns ;  houses  of  salt  which  would  melt  away  if  a  single 
Slower  were  to  interrupt  the  continued  drought  When  he  begins,  however,  to  speak  of 
people  with  horses'  heads,  and  others  without  heads  at  all,  it  is  time  to  take  our  leave; 
though  some  learned  writers  suppose  this  to  be  a  mere  exaggerated  description  of  some 
aniwMiU  of  the  dosert.  We  must  still  follow  him,  however,  to  3ie  western  coast  beyond  the 
straits,  where  the  Carthaginians,  he  was  informed,  carried  on  trade  with  the  natives  in  a 
pfffitliMT  manner.  The  puties  did  not  see  each  other,  but  after  a  signal  made  by  smoke,  one 
kid  down  his  nroflfer,  went  away,  and  left  room  for  the  other  to  do  the  same ;  when  the  first 
came^  and  either  accepted  or  rejected  the  bargain,  till  the  terms  were  adjusted.  There 
have  been  reports  in  various  quarters  of  this  mode  of  traffic,  but  all,  we  suspect,  exaggerated 
representations  of  the  timid  manner  in  which  civilized  traders  make  their  approaches  to 
those  savage  people  who  possessed  any  valuable  commodities.  The  product  souriit  upon 
this  shore  was  gold :  and,  as  it  does  not  exist  in  any  latitude  north  of  the  Senegal,  Major 
Bennell  concludes  that  the  tmde  of  Carthage  extended  to  that  distant  river.  A  sceptic 
might  sormise  that  the  sold  was  brought  across  the  desert  to  the  coast  of  Barbery ;  yet, 
oonsodering  the  ftrmidaUe  character  of  this  desert,  it  seems  doubtfiil  if  at  so  early  a  period 
a  commercial  route  across  it  could  have  been  opened. 

The  interior  of  Afirica  could  not  &il  deeply  to  attract  the  curiosity  of  Herodotus.  The 
part  already  noticed  as  described  by  him  rorms  only  a  belt  along  its  northern  coast,  and 
mclodes  none  of  the  vast  inland  tracts.  On  this  subject,  however,  he  has  only  one  tale  to 
telL  Several  Nasamonian  youths  of  distinction,  seized  with  that  desire  to  penetrate  the 
continent  which  has  prevailed  throughout  all  ages,  departed  on  an  expedition  to  the  south- 
ward. They  traversed  three  successive  belts ;  first,  the  cultivated,  or  at  least  verdant  and 
inhabited  tract  along  the  sespshore ;  then,  anotJier  occupied  only  by  wild  beasts ;  and,  lastiy, 
a  region  arid  and  desolate.  Here,  while  plucking  fruits,  they  were  mrprised  by  some 
men  of  smaU  stature,  who  carried  them  by  the  way  of  very  mat  lakes,  to  a  city  ti^iabited 
by  block  inhabitants,  and  situated  on  a  large  river  flowing  from  west  to  east  This  river 
Herodotus,  naturally  enough,  judges  to  be  the  Nile.  Major  Rennell  conceives  it  to  be  pro- 
bably the  river  of  Tombuctoo,  which  Europeans  call  the  Ni^r ;  but  we  think,  since  the 
late  discoveries,  there  can  scarcely  be  any  hesitation  in  fixing  it  as  the  Yeou,  the  river 
which  rcOls  through  Bomou,  while  the  Tchad  may  be  identified  with  the  great  lakes 
along  which  the  expedition  was  conducted. 


CHAPTER  IV. 

mtR*  ALEXANDRIAH  flCHOOL—BEATOBTHENES  AHD  BTEABO. 

SnoT.  L — Tke  Expedition  of  Alexander. 

Ths  geography  of  the  Greeks  became  little  more  than  a  topographical  delineation  of 
military  routes,  after  the  intestine  wars  in  which  they  were  involved  caused  them  to  lose 
sight  of  the  more  distant  regions  of  the  earth.    Besides,  as  they  never  cultivated  mathe- 
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QMitical  seieiiee  with  wbj  care  or  to  any  extent,  tfaey  had  not  the  power  of  anajngiaig 
even  these  limited  matenala  into  a  flyatematic  form. 

The  expedition  of  Alexander  gave  a  much  greater  Aepee  of  expansion  to  the  hmnan  mind. 
That  monarch  transferred  the  seat  of  war  into  the  Persian  empire,  and  carried  his  victorioas 
arms  into  the  remotest  rep^ions  of  tbe  East  Whatever  might  be  the  ianlts  and  follies  with 
which  his  career  was  stamed,  it  cannot  be  denied  that  an  enlightened  curiosity  animated 
all  his  proceedings.  Wherever  he  went,  he  was  accompanied  by  skilfiil  surveyors,  Diogne- 
tus  and  Bieton,  who  measured  the  length  and  directwn  of  every  route  over  which  the 
army  passed.  Alexander  hnnaelf  carefQl^  inspected  these  itineraries,  employed  all  prac- 
ticable means  for  obtaining  the  beet  materials,  and  his  letters  are  even  qiKyted  by  Pliny  as 
authorities  for  manv  geographical  statements.  These  itineraries  are  said  to  have  been 
afterwards  published  l^  Beton,  under  the  title  of  **  the  Marches  of  Alexander.'*  From  the 
defective  state  of  the  science,  however,  which  that  prince  could  not  remedy,  all  these 
matenais  were  necessarily  imperfect  They  could  include  nothing  beyond  mechanical 
measurement,  nor  is  there  any  recovd,  throughout  this  long  career,  or  a  single  attempt  to 
fix  the  position  of  any  spot  by  celestial  observation.  Impeifoct  as  they  were,  however, 
these  documents  did  not  the  less  form  a  completely  new  era  in  geographical  science.  After 
the  death  of  Alexander,  they  passed  thiough  the  hands  of  Seleucus  mto  those  of  Ptolemy 
Philadelphus,  who  spared  no  enbrts  to  render  Alexandria  the  greatest  seat  of' learning  and 
science  m  ttxe  ancient  world ;  and  among  the  sciences  thm  cultivated,  geography  and 
astronomy  held  the  most  distinguished  place. 

The  progress  of  Alexander  led  him  at  first  through  Syria,  Egypt  and  Persia,  but  did  not 
bring  the  Greeks  to  the  knowledge  of  any  countries,  of  whose  existence  and  limits  they 
wero  not  already  jfiill^  apprised.  Kit  aiter  he  began  the  pursuit  of  Bessus,  who  had  carried 
off  Darius  into  Bactnana,  his  march  became  a  sort  of  exploratory  route.  In  his  vain  par- 
suit  of  the  Scythian  armies  he  reached  tiie  banks  of  the  Jaxartes,  though  he  did  not  rally 
trace  the  course  either  of  that  river  or  of  the  Oxus.  On  his  way  thence  to  India,  he  had 
to  penetrate  the  narrow  passes  overhung  by  the  snowy  ramparts  of  the  Hindoo  Coosh,  and, 
with  much  difficultv  and  manv  hardships  to  his  troops,  learned  to  a^qneciate.  the  magnitude 
of  that  great  inland  barrier  of  Asia.  In  India,  Alexsjoder  could  not  penetiate  bey«id  the 
region  watered  by  the  five  rivers.  Yet  he  did  not  consider  it  as  the  boundary  of  the 
earth ;  he  learned  the  existence  and  beauty  of  the  fine  regions  on  the  Ganges,  whither  he 
in  vain  attempted  to  persuade  his  fktigued  and  refractory  troc^  to  follow  him.  He  consoled 
himself  by  conveying  his  army  in  pcmip  down  the  Indus,  to  view  the  entrance  of  that  great 
stream  into  the  ocean,  and  with  instructions,  as  we  have  already  seen,  to  trace  the  shores 
of  Asia  round  the  Persian  Gul£  He  himself,  upon  very  bad  information,  undertook  to  lead 
back  his  army  through  Gedrosia  and  Caramania,  the  greater  part  of  which  he  found,  as 
modem  travellers  have  done,  to  be  a  desert  of  the  most  dreary  and  formidable  character,  in 
which  his  army  was  with  difficulty  saved  from  total  destruction. 

Sbctf.  IL — Expedition  of  Sldeucut. 

Seleucus,  on  the  partitioQ  of  the  empire  of  Alexander,  succeeded  to  the  dominiop  of 
Syria  and  the  East  Neither  tluit  prince  nor  his  successors  were  either  learned  or  patrans  of 
learning ;  but  as  the  owner  of  extensive  dominions,  and  aiming  at  fiurther  conquest,  he 
cherished  the  natural  wish  to  be  acquainted  with  what  he  possessed  or  Ivqied  to  obtain.  He 
employed  his  admiral,  Patrocles,  to  make  a  survey  of  the  Caspian  8m,  which  had  not 
entered  into  the  line  of  Alexander's  route ;  but  the  information  gained  by  this  voyage  must, 
as  we  shall  see,  have  been  fiir  fixim  complete.  It  would  also  J9eem  as  if  he  had  empbyed  tbs 
same  admiral  in  an  attempt  to  ciroumnavigate  Asia ;  but  the  assertion  wldch  obtained  credit 
in  that  age,  that  he  had  sailed  round  from  India  to  the  Caspian,  sufficiently  attests  the  fiulure 
of  the  enterprise.  Seleucus,  also,  finding,  probably,  that  the  inroad  of  Alexander  into  India 
had  been  of  very  transient  result,  undertook  a  military  expedition,  the  details  of  which  are 
little  known,  and  which  enabled  him  to  establish  no  permanent  footing  in  the  country ;  but 
he  collected  some  fiirther  materials  for  the  geographer,  and  the  record  ot  his  marches  appeaia 
to  have  been  of  important  service  to  Pliny.  He  sent  also  an  embassy  under  Megasthenes 
to  Palibothra,  capital  of  the  great  Indian  kingdom  situated  on  the  Ganges,  from  which  the 
ancients  derived  a  mora  accurate  knowledge  of  these  eastern  parts  of  ttie  work!  than  they 
had  previously  possessed. 

Sbct.  m. — EratosthencM. 
Eratosthenes  at  length  succeeded  in  reducine^  geography  to  a  system  under  the  patrcnage 
of  the  Ptolemies^  which  gave  him  access  to  a&  the  materials  collected  by  Alexander,  his 
generals,  and  successors,  and  to  the  immense  mass  of  documents  assembled  in  the  Alexan- 
drian libraiT.  The  astronomical  observations  made  in  this  school  were  now  sufficient  to 
prove  the  globular  form  of  the  earth.  Eratosthenes,^ proceeding  upon  this  principle,  made  it 
his  study  to  adjust  to  it  all  the  known  features  of  the  globe.  He  did  not,  however,  attend 
to  the  gtaad  original  divinons  of  the  equator,  the  pde,  or  even  the  tropics.    The  line  which 
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fmied  tbe  Wob  of  liis  geognfhj^  and  gvnenllj  of  tfatt  of  the  Alexandrian  iMshool,  was  a 
panUel  drawn  acrasB  the  Mediterranean,  and  thence  prolonged  throng  Asia.  It  was 
fbnned  in  a  very  rough  manner,  upon  no  actnal  ofaenration,  and  compriatng  all  leading 
poajtiomi  which  came  nearly  though  not  strictly  within  its  ef^ere.  It  was  called  e^nerally,  the 
parafi^  of  RhodesL  The  most  westerly  point  was  the  Sacred  Cape  of  Iberia  (Cape  St  Vin- 
eentX  alter  which  followed  the  ^  Stnit  of  the  Pillars"  (of  Hercules).  The  next  point  was 
the  Strait  of  Sicily,  erroneously  considered  to  be  under  the  same  meridian  with  Rome  and 
Carthage.  Then  came  Rhodes,  the  cratre  of  the  line.  lasos,  celebrated  as  the  site  of  the 
▼ictory  of  AJezander,  was  with  little  difficulty  brought  within  the  limit  Next  followed  the 
BOOKwhat  doubtfol  position  of  tiie  Caspian  gates,  a^  the  line  was  extended  along  the  chain 
of  Ifauot  Tknrus,  supposed  to  divide  Asia  into  two  parts,  till  it  terminated  at  the  remote 
city  of  Thine,  situated  on  the  eastern  ocean.  This  entire  length  of  the  habitable  world,  as 
it  was  called,  amounted  to  about  70,000  stadia,  or,  aecoiding  to  his  estimate,  one  hundred 
degiees,  jiot  quite  a  third  of  the  circuit  of  the  ^^o^. 

Li  determming  a  meridian  to  exhibit  his  breadth  of  the  habitable  world,  Bratosthenes 
laboured  under  stOi  (greater  difficulties.  On  the  extreme  south  was  *'  the  limit  of  the  habitable 
earth;**  for,  aeooidnuf  to  this  school,  a  certain  tract  around  the  equator  was,  ftom  the 
ezoeas  of  heat,  unfit  for  human  habitation.  The  uninhabitable  zone  was  supposed  to  extend 
6^300  etadia,  or  about  twelve  degrees  to  the  north  of  the  equator.  Under  the  next  parallel 
were  inchided  the  ^  Ue  of  the  Exiles,'*  in  or  near  Sennaar ;  the  cinnauKm-bearing  region, 
which  appeals  to  be  Beihera,  and  Taproban,  or  Ceylon.  Next  comes  Meroe,  the  capital  of 
Ethiopia,  which  was  supposed,  though  with  great  error,  to  correspond  as  to  latitooe  with 
the  southern  eatremity  cSf  India :  thence  dewendinff  the  Nile  the  geographer  marks  the 
edebnted  position  of  Syene,  which  was  concludeu  to  be  immediately  under  the  tropic, 
since  there  was  a  well,  in  the  depth  of  ndiich  at  noon-day,  at  the  precise  time  of  the  vernal 
equuMxz,  the  disk  of  the  sun  vras  seen  reflected  entire.  The  observation  was  very  nearly 
eonnect  Next  came  Alexandria,  of  which,  as  the  centre  of  all  these  observations,  the 
position  as  to  latitiide  was  very  closely  approximated.  Then  followed  Rhodes  in  the  centre 
of  the  great  parallel  already  described  as  exhibiting  the  length  of  the  habitable  globe. 
CoDtiDning  northward,  though  not  upon  the  same  line,  were  found  the  Hellespont,  l^zan- 
tinm,  the  month  of  the  Bor^rthenes,  and  passing  over  the  vast  obscurely-known  tracts  of 
Germany,  Gaul,  and  Britain,  the  forthest  Thule,  which,  on  the  report  of  Pytheas,  Eratos- 
thenes regarded  as  the  extreme  northern  boundary  of  the  earth.  As  the  same  authority 
|daced  Thule  under  the  Arctic  circle,  or  at  sixty-six  degrees  of  latitude,  the  interval  b&> 
tween  that  poeHion  and  the  limit  of  the  habitable  earth  on  the  side  of  the  equator  amounted 
to  about  flfty-four  degrees,  dr  according  to  his  estimate  88,000  stadia,  which  formed  thus 
the  supposed  breadth  from  north  to  south  of  the  habitable  earth. 

SnoT.  IV. — Hipparcktu. 

Hipparcfans,  carrying  still  ftrther  the  system  adopted  br  Eratosthenes,  subjected  the 
whole  science  of  geography  to  astronomical  principles.  His  labours  in  numbering  the  stars, 
and  arranging  than  accorung  to  their  place  in  the  heavens,  were  such  as  appeared  mar- 
velloos  to  Ihe  ancients,  and  are  esteemea  by  Pliny  as  achievements  that  woold  have  been 
aidnoos  even  for  a  god.  In  this  career,  however,  he  had  been  preceded  by  Timocharisand 
Aristilhia,  who,  more  than  a  century  before,  had  made  some  observations  which  paved  the 
way  for  the  present  extended  discoveries.  Hipparchus  appears  to  have  first  conceived  the 
idea  of  transferring  the  observed  ktitndes  and  longitudes  of  the  stars  to  their  correspond- 
ing places  on  the  earth's  sur&ee,  thus  fixing  the  latter  with  a  precision  which  no  itinerary 
raeaanrements  could  ever  attain.  He  made  a  considerable  number  of  observations  of  lati- 
tode,  m  addition  to  the  very  few  previously  existing,  and  he  pointed  out  the  mode  in  which 
tte  longitades  might  be  ascertained  by  observing  the  eclipses  of  the  sun  and  moon.  It  does 
not  appear  to  what  extent  he  carried  the  difficvA  operations  requisite  for  this  investigation ; 
bat  he  is  said  to  hare  oilculated  the  eclipses  for  six  hundred  years,  including  the  moments 
of  their  appearance  at  dififerent  places ;  a  performance  which  seems  to  indicate  a  know- 
ledge of  their  astronomical  position.  Thus  Hipparchus  distinctly  perceived  all  the  prin- 
eipEsa  upon  which  an  accurate  system  of  geography  might  be  fiiunded,  and  made  some 
pgQgross  in  their  application ;  but  these  impprtant  principles,  like  others  which  were  beyond 
the  oomfHehsnaion  of  the  age  in  which  they  were  made,  remained  for  a  long  time  dormant 
or  misapplied,  snd  were  not  brou|^t  into  fiill  practical  aj^lication  until  a  much  more 
advanced  period  in  the  progress  of  science. 

SnoT.  V. — 7%s  world  according  ft>  Eraiotthenes  tmd  Sirabo. 
The  applkaation  to  the  diflerent  parts  of  the  earth's  surface  of  the  principles  acoosding 
to  which  the  globe  was  to  be  delineated,  formed  a  task  still  more  arduous  than  that  of  the 
first  establishment  of  those  principles.  The  longitudes  and  latitudes  of  the  ancients  are 
both  emneous;  more  especially  the  lon^tudes,  to  which  astronomical  observation  was 
never  Tery  extensively  applied ;  hence  it  is  not  wondeifiil  that  the  erron  should  be  great ; 
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bat  the  regalar  and  rapid  maimer  in  which  they  accumulate  appeara  very  rarpriamfl'* 
They  begin  from  the  Sacred  Cape  of  Iberia  (Gape  St  Vincent),  which  the  ancients  made 
their  first  meridian,  and  continue  regularly  increasing  as  we  proceed  eastward.  To  the 
Pillars  of  Hercules  were  assigned  more  than  two  degrees  beyond  the  tmth ;  to  Alexandria^ 
nearly  seven ;  to  Issus,  ten ;  to  the  Caspian  gates,  fourteen ;  to  Pattalena,  or  the  Delta  of 
^e  Indus,  twenty-three ;  to  the  mouth  of  Uie  Ganges,  nearly  twenty-seven.  We  have 
^ready  had  occasion  to  observe,  and  the  remark  is  fwwd  in  the  best  ancient  geographers, 
that  merchants  and  travellers  of  that  age  gave  an  exaggerated  report  of  all  me  oistances 
over  which  they  passed.  The  windings  of  the  route,  the  hardships  and  obstacles  encoun- 
tered by  them,  the  desire  to  magnify  uieir  own  achievements,  all  concurred  in  inducing 
them  to  view  and  present  this  particular  through  an  amplified  medium.  All  the  itineraries 
continued  along  the  line  upon  which  Eratosthenes  measured  his  length  of  the  habitable 
globe  being  thus  unduly  extended,  the  degrees  calculated  out  of  £em  were  of  course 
equally  in  excess ;  and  this  excess  became  always  the  greater  in  proportion  to  the  length 
to  which  the  line  was  protracted  beyond  its  commencement  at  the  Sacred  Cape.  The  lati- 
tude of  the  principal  places  in  and  round  the  Mediterranean  is  in  ^peneial  not  &r  from  the 
truth,  probably  because  it  was  determined  by  such  rude  observations  as  were  within  the 
compass  of  Greek  science  at  that  early  period. 

In  tracing  the  outline  of  the  known  world,  and  especially  of  the  continents,  geographers 
still  proceeded  amid  obscurity  and  doubt  This  school  had  laid  down  the  fiindamei^  prin- 
ciple of  a  petit  circumambient  ocean,  embracing  the  entire  circuit  of  the  three  continents. 
This  idea,  inherited  finom  Homer,  was  doubtless  supported  by  &cts  to  a  considerable  extent ; 
but  its  application  to  the  world  in  general,  and  especially  to  the  northern  shores  of  Europe 
and  Asia,  was  manifestly  hypothetical.  Eratosthenes,  in  comparing  the  magnitude  of  his 
known  world,  even  under  its  exaggerated  dimensions,  with  the  general  circumference  of 
the  earth,  became  sensible  that  oSy  a  third  part  of  this  last  was  filled  up.  He  indulges  in 
omjecture  as  to  the  contents  of  this  vast  unknown  region,  which,  he  observes,  might  either 
be  supposed  to  consist  of  one  great  ocean,  the  whole  of  which  he  denominates  the  Atlantic, 
or  of  lands  and  islands  which  might  be  discovered  in  sailing  to  the  westward.  With  a 
degree  of  caution,  however,  not  very  common  in  that  age,  he  declines  to  give  any  decisive 
opmion  <m  this  question. — ^The  system  of  Eratosthenes  may  now  be  coiuudered  in  regard  to 
Europe,  Asia,  and  Africa. 

SuBSBOT.  1. — Europe.  (^Fig.  6.) 
The  imperfection  of  ancient  geography  is  often  conspicuous  with  respect  to  countries 
which  were  very  near  and  famifiar.  In  regard  to  the  very  centre  of  the  Mediterranean, 
Eratosthenes  committed  a  capital  error.  F<3lowing  the  propensity  to  include  all  the  lead- 
ing positions  under  some  one  line  to  which  they  approximate,  he  j^aced  in  the  same  me- 
ridian Rome,  the  Sicilian  strait  (that  of  Messina),  and  Carthage.  The  mistake  with  regard 
to  the  first  and  last  of  these  points  did  not  much  exceed  a  degree ;  but  the  middle  point  is 
nearly  four  degrees  east  from  Rome,  and  five  from  Carthage.  Such  an  error  could  not  &il 
to  produce  others.  M.  Croeselin  shows  that  it  has  led  to  a  signal  mistake  respecting  the 
position  of  Sicily,  as  the  freographer,  in  order  to  retain  its  relative  position  towards  Carthage, 
necessarily  represented  lU  greatest  length  as  firom  north  to  south,  instead  of  from  east  to 
west  The  promontory  of  Lilybsum,  Ming  Carthage,  became  the  southern  instead  of 
the  western  extremity  of  Sicily;  while  Cape  Pachynum,  instead  of  the  southern,  became 
the  eastern.  Sicily  beii^  thus  projected  so  unreasonably  towards  the  south,  Carthage  also 
was  made  to  recede  too  mr  in  the  same  direction;  and  the  coast  leading  thither  from  the 
straits  of  Gibraltar  was  supposed  to  bend  to  the  south  instead  df  the  norUi.  The  same 
erroneous  process,  placing  Sicily  too  far  west,  enlarged  beyond  measure  the  eastern  basin 
of  the  Mediterranean  comprehended  between  it  and  Asia  Minor.  This  deformity  became 
still  more  serious  from  another  application,  to  Alexandria  and  Rhodes,  of  the  system  of 
pkcing  leaduig  points  under  the  same  meridian.  As  the  former  error  had  made  Sicily  too 
far  west,  this  made  Rhodes  too  far  east,  and  rendered  the  sea  between  these  islands  too 
large  by  at  least  a  half. 

Strabo,  ever  alive  to  the  &ults  of  his  predecessors,  detected  the  mistake  of  Eiatos- 
ttienes  wito  respect  to  the  relative  positions  of  Rome  and  Carthage.  He  has  been  fiu-, 
however,  fix>m  rectifying  all  the  wrong  positions  established  by  his  predecessor.    He  has 
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left  untouched  the  fidae  orientiii^  of  Sicily,  and  all  the  errora  dependent  upon  it  Both  ha 
and  Eratosthenes  describe  Ital^  as  extending  from  north  to  south,  which,  allowing  for  the 
early  tendency  to  orient  all  lines  towards  a  cardinal  point,  may  be  taken  as  a  pretty  fiLii 
representation.  M.  Gosselin  hajs  undertaken  to  show  that  such  a  direction  would  be  incon- 
sistent with  the  other  data  given  by  these  geographers,  in  confbrmity  to  which  Italy  must 
stretch  from  east  to  west  (^nsidermg,  however,  the  imperfect  state  of  geographical  deli- 
neation at  that  period,  it  seems  going  too  fiir  to  follow  each  error  into  all  its  consequences, 
or  to  suppose  that  aU  the  views  given  can  be  brought  into  complete  harmony. 

The  outline  of  the  central  and  northern  countries  of  Europe  drawn  by  these  geog[ia- 
phers  is  excessively  vague.  Strabo  indeed  makes  some  approach  to  accuracy  in  oompanag 
the  Spanish  peninsula  to  a  **  hide  spread  out,"  or  to  a  parallelogram.  Various  countries 
were  by  the  ancients  denominated  from  a  fiuicied  resemblance  to  some  object  in  nature,  nor 
are  examples  wanting  in  modem  times.  But  the  eastern  side  of  this  figure  is  formed  by 
the  Pyrenees,  which  are  thus  made  to  extend  from  north  to  south,  to  form  the  western 
boundary  of  Gaul,  and  to  be  parallel  to  the  Rhine.  Hence  arises  the  greatest  of  all  these 
errors;  for  Gaul  is  allowed  to  have  on  the  ocean  only  one  coast,  which  is  that  looking  to 
the  n(nth,  and  every  where  opposite  to  Britain.  Strabo  treats  with  derision  the  report  of 
Pytheas,  that  the  Caibium  promontorium,  the  extreme  point  of  Brittany,  looked  to  the  west, 
and  he  represents  vessels  as  sailing  to  Britain  as  readily  from  the  mouth  of  the  Loire  and 
Garonne  as  from  that  of  the  Rhine  and  the  Seine.  Great  as  these  errors  are,  we  shall  easily 
trace  their  origin  in  considering  the  sources  whence  the  Greeks  derived  their  infonnation 
respecting  these  extremities  of  Europe.  Whatever  may  have  been  the  case  with  regard  to 
the  Carthaginians,  it  is  evident  that  neither  Greeks  nor  Romans  ever  navigated  its  exterior 
seas.  Pyueas  alone  performed  that  daring  voyage ;  but  having  no  witnesses  to  bring  in 
support  of  his  relation,  it  was  denounced  as  fiUnilous,  in  common  with  others  made  by  early 
discoverers.  The  regular  channel  of  communication  was  Marseilles.  The  merchandise  of 
Britain  being  brought  across  the  British  channel  to  the  mouths  of  the  Rhine  and  the  Seine, 
was  conveyed  up  uiose  rivers,  and  by  land  carriage  to  that  great  emporium  of  Gaul.  Hence 
the  geography  of  Gaul  and  Britain,  in  that  age,  was  ruled  entirely  by  Massilian  ideas. 
From  the  causes  stated,  the  Massilians  had  no  communication  with  Britain  tmless  by  the 
northern  coast  of  Gaul,  and  by  routes  directed  from  south  to  north  through  that  country. 
Reasoning  only  from  what  they  knew,  they  might  soon  arrive  at  the  conclusion,  that  Gaul 
had  only  a  northern  coast,  and  might  apply  to  it  the  whole  of  the  erroneous  system  now 
described.  The  result  of  this  system  was,  that  the  Cassiterides,  Islands  of  Tin,  in  which 
term  the  Scilly  islands  were  evidently  blended  with  Cornwall,  were  made  to  approach  to 
Spain,  and  came  to  be  cmisidered  as  much  Spanish  as  British.  So  prevalent  was  this  idea, 
that  even  afterwards,  when  the  con<|uests  or  Rome  had  made  known  the  wide  separation 
between  the  two  countries,  the  Cassiterides  are  found  in  some  maps  still  attached  to  Spain, 
and  at  a  little  distance  from  Cape  OrtegaL 

Britain,  under  this  system,  was  represented  as  a  triangle,  of  which  the  base,  or 
longest  side,  was  that  alon^  the  channel  and  opposite  to  Gaul.  As  the  coast,  after  passing 
the  two  extremities  of  this  line,  begins  on  one  side  to  bend  inward  tovrards  the  Bristol 
Channel,  and  on  the  other  to  the  Thiunes,  navigators  then  probably  considered  it  as  continu- 
ing in  these  directions  till  it  came  to  a  point,  fiir  short  of  its  real  termination.  leme,  or 
Hibemia,  (Ireland)  appears  in  dim  obscurity.  It  is  said  to  be  situated  four  hundred  miles 
north  from  the  centre  of  Britain,  under  a  climate  so  excessively  cold  that  there  could  not 
possibly  be  any  inhabited  country  nearer  to  the  pole.  If  the  four  hundred  miles  be  measured 
from  the  centre  of  the  southern  coast,  and  allowance  be  made  for  fidse  orienting,  it  will  not 
be  found  so  very  wide  of  the  truth.  The  rest  of  the  description  was  probably  made  out  by 
confused  ideas  of  Scotland,  and  particularly  the  Ueak  mountainous  tracts  in  the  nortii. 
Eratosthenes,  indeed^  has  derived  from  Pytheas  a  knowledge  of  the  &r  northern  limit  of 
Thule,  and  of  its  appendant  islands,  stretching  towards  the  Arctic  sea;  but,  as  the  proud 
scepticism  of  Strabo  rejected  this  statement,  he  was  thrown  back  upon  the  more  imperfect 
information  afibrded  by  the  merchants  of  Ma^illes. 

The  eastern  shores  of  northern  Europe  occasioned  still  more  embarrassment  to  the 
Greeks.  They  had,  in  general,  the  idea  of  this  continent  having  the  sea  for  its  boundary ; 
but  this  seems  mainly  to  rest  upon  the  general  vaffue  belief  of  a  circumambient  ocean,  and 
an  understanding  that  Germany  had  on  the  north  a  maritime  boundary,  indicated  by  the 
amber  brought  from  the  shores  of  the  Baltic.  Here,  too,  Pytheas,  either  by  personal 
investigation  or  by  careful  inquiry,  had  collected  some  particulars  which  if  Strabo  had  not 
disdained,  he  would  not  have  been  left  in  such  total  darlmess.  After  proceeding  far  along 
the  Grerman  coast,  that  navi^tor,  it  is  said,  came  to  a  ^at  gulf  (evidently  theBaltic).  He 
found  Basilia,  a  very  large  island,  the  same  which  Plmy  calls  Baltia';  being,  in  &ct,  the 
peninsula  of  Scandinavia,  which,  until  it  was  circumnavigated,  must  have  been  regarded  by 
navigators  as  an  island.  Then,  it  is  said,  he  came  to  the  Tanais,  which  appears,  no  doubt, 
a  very  startling  assertion ;  but  we  must  remember  that,  in  this  school,  the  circumambient 
ocean  was  supposed  to  have  a  coojBt  only  a  little  north  of  the  Euxine  and  the  Caspian,  and 
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to  oommunicate  with  these  seas  or  gulfs  (as  they  were  supposed  to  be)  by  nantyw  stnits, 
one  of  which  was  the  Tanais,  and  the  mouth  of  one  of  the  great  Baltic  nvers  mig^t  very 
easily  be  imagioed  to  form  the  termination  of  this  strait 

SiTBSscT.  2. — Aria,    {Fig.  7.  page  44.) 

The  limits  assigned  to  Asia,  already  too  small,  were  contrscted  by  the  geomphersof  the 
Alexandrian  school,  notwithstanding  the  additional  sources  of  infbrmaticm  n^ch  they  pos- 
sessed respecting  that  continent.  This  error  arose  partly  from  their  theory  of  a  surround- 
ing ocean,  and  partly  firom  their  neglect  of  the  impwtant  infimnation  obtained  by  Herodo- 
tus respecting  the  countries  along  the  heads  of  ^e  Euidne  and  Caspian.  The  expedition 
of  Alexander,  indeed,  and  the  embassy  of  Megasthenes,  made  them  acquainted  with  the 
Gangres,  rolling  eastward  through  the  fine  plain  of  Upper  Hindostan.  Seeing  it  pursue 
this  directicNa  to  the  utmost  limit  of  the  then  known  world,  they  were  led  to  concluoe  that 
ito  course  continued  eastward,  and  that  it  fell  into  the  eastern  ocean,  which  formed,  on  that 
aide,  the  boundary  of  the  continent  Connecting  this  with  the  Caspian,  the  only  northern 
Asiatic  sea  known  to  them,  they  drew  a  line  from  one  to  Uie  other,  by  which  they  excluded 
nearly  two-thirds  the  extent  of  Asia ;  the  BIrman  empire,  China,  the  greater  part  of  Tar- 
taxy,  and  the  whole  of  Siberia.  On  the  shore  of  the  eastern  ocean  was  placed  Thine,  evi- 
dently known  only  by  vague  rumour,  and  which  they  fixed  at  the  extremity  of  the  line 
meaaoring  the  length  of  the  habitable  globe.  What  may  be  the  import  of  this  mvsterious 
name,  and  whether  it  be  the  capital  of  Siam  or  of  China,  is  a  discussion  which  will  be  bet^ 
ter  reserved  until  we  come  to  the  more  precise  notices  of  Ptolemy.  One  other  grand 
feature  was  known  to  this  school ;  the  cape  of  the  Cdiaci  or  Cape  Comorin ;  but  conceiving 
the  coast  of  COTomandel  to  follow  the  Ime  of  the  Ganges,  and,  conseouently,  to  verge  to- 
wards the  west,  they  made  it  several  degrees  more  easterly  than  even  Thine. 

Asia  within  and  Asia  beyond  Taurus  were  made  the  grand  divisions  of  that  continent 
Hut  great  mountain  chain  arising  in  Asia  Minor  was  supposed  to  be  prolonged  by  those 
of  the  Elburz,  of  Kborasan,  and  of  Hindoo  Coosh,  which,  m  fiuct,  there  is  much  reason  to 
believe,  may  form  a  chain  nowhere  wholly  interrupted.  Within  Taurus  were  all  the  fertile, 
populous,  and  rolendid  kingdoms  and  countries  of  Asia ;  Syria,  Assyria,  Babylon,  Persia, 
Soaiana,  Ionia,  Uilicia;  beyond,  were  the  ruder  tracts  of  Scythia,  Bactria,  Sogdiana;  and 
ware  westerly,  the  Caucasian  territory,  and  the  part  of  Asia  Minor  situated  along  the  shore 
of  the  Black  Sea. 

SuBBBOT.  3. — ^rica. 

in  regard  to  Africa,  the  knowledge  of  these  geographers,  though  accurate  in  some  re- 
elects, was  extremely  limited.  They  believed  its  boundary  to  be  the  sea ;  but  this  correct 
judgment  proceeded  rather  from  a  casual  coincidence  with  their  theory  of  an  encircling 
ocean,  than  from  any  actual  knowledge ;  since  Strabo  rejected  even  the  possibility  of  cir- 
cumnavigation. This  scepticism  was  founded  upon  the  hypothesis  of  an  uninhabitable  tor- 
rid zone,  which  formed  an  essential  part  of  the  reigning  system  at  this  period.  It  is  a  be- 
lief manifestly  African,  feunded  on  the  observation  of  those  vast  and  burning  deserts,  which 
extend  indefinitely  beyond  the  narrow  inhabited  stripe  bordering  on  the  Mediterranean. 
The  NOe,  then,  being  still  considered  as  the  eastern  boundary,  Africa  became  a  sort  of 
right-angled  triangle,  of  which  the  two  smaller  sides  were  formed  by  that  river  and  the 
Mediterranean,  while  the  hypotenuse,  or  largest  side,  was  the  unexplored  shore.  It  was 
upon  the  Nile  that  Eratosthenes  measured  the  habitable  world  of  Africa ;  yet  he  does  not 
trace  that  river  so  high  as  Herodotus,  his  details  reaching  only  between  three  and  feur 
hundred  miles  above  Meroe.  In  these  details,  however,  he  is  very  accurate :  on  the  east- 
em  side,  he  represents  it  as  receiving  two  great  rivers,  the  Astapua  and  the  Astaboraa,  the 
femer  of  which  flows  firom  lakes  in  the  south,  and,  when  swelled  by  the  summer  rains, 
SxwB  almost  the  main  body  of  the  Nile.  He  describ«i  also  the  bend  which  the  river  makes 
in  its  passage  through  Nubia.  The  source,  being  imagined  to  exist  in  regions  rendered  in- 
accessible by  extreme  heat,  could  not  be  considered  as  within  the  reach  of  diw^veiy.  The 
idea,  however,  still  prevailed,  that  it  came  from  the  west,  and  Strabo  even  mentions  a  re- 
port, ibBi  ite  souroe  was  in  the  remote  region  of  Mauritania,  south  of  the  AUas.  This  is 
the  only  statement  made  by  geographers  of  this  school,  which  can  be  considered  as  indi- 
cating any  idea  of  the  existence  of  the  Niger. 


CHAPTER  V. 

£OBfAN  6E0GRAPHT. 

Tm  Roman  geognphers  attained  no  proficiency  in  the  mathematical  branch  of  the 
science.  11  Gosselm  does  not  even  hesitate  to  assert,  that  they  remained  always  sban^rers 
to  its  very  first  elements.  Tliey  made  no  attempt,  therefore,  to  combine  their  materials  mto 
one  harmonious  system,  or  to  fix  their  positions  with  that  strict  accuracy,  which  astioiioaiif- 
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cal  observation  alone  can  reach.  Yet  no  nation  empkqred  greater  diligence  in  the  open^ 
tjons  of  practical  survey.  This  was,  indeed,  absolutely  requisite,  with  a  view  to  that  in- 
cessant war&re  in  whicji  they  were  enga^|ed ;  they  could  not  conquer  the  world  without 
preriously  surveying  it  Their  geographical  researches  were,  however,  held  strictly  8«b- 
servient  to  this  ambitions  design. 

Itineraries  were  thus  the  only  form  in  which  the  results  of  Roman  investigation 
were  presented.  Vegetius  informs  us  that  when  war  was  to  be  carried  into  any  country, 
the  first  care  was  to  procure  a  complete  set  of  routes,  and  place  them  in  the  hands  of  the 
general  These  itineraries,  it  is  (^served,  ou^t,  if  ponible,  to  contain,  not  merely  the  inter- 
vals, in  paces  and  Roman  miles,  between  one  place  and  another,  but  the  quality  of  the  roads, 
the  surrounding  objects,  mountains  and  rivers,  delineated  with  the  utmost  possible  precision. 
Tliey  were  not  only  to  be  noted,  but  painted,  that  the  commanders  miffht  not  know  merely, 
but  see  before  their  eyes,  the  route  by  which  they  were  to  proceed.  The  Romans  became 
thus  the  surveyors  as  well  as  the  conqueroTB  of  the  world;  and  every  new  war  in  which 
they  engaged,  every  new  conquest  which  their  arms  achieved,  produced  a  fresh  accumula- 
tion of  materials  for  the  use  of  the  geographer.  Even  after  a  country  was  subdued,  ttie 
necessi^  of  accurate  survey  did  not  cease.  The  empire  was  long  held  in  a  state  of  mere 
militBry  occupation ;  camps  formed  at  proper  distances  were  connected  by  those  excellent 
and  durable  roads,  many  of  which  remain  to  this  day.  An  accurate  acquaintance  with  Uie 
positian  and  intmals  of  these  camps,  and  the  nature  of  the  intervening  territory,  was  essen- 
tial to  the  maintenance  of  their  dominion  over  the  vast  extent  of  their  conquered  countries. 
No  sooner,  therefore,  had  Julius  Cesar  seated  himself  on  the  undisputed  throne  of  the  empire, 
than  he  caused  a  senaHb  conmUum  to  be  passed  for  a  general  measurement  of  the  Roman 
world.  This  task,  it  is  said,  was  intrusted  to  **  the  most  prudent  men,  adorned  with  every 
endowment  of  philosophy.'*  The  east  was  assigned  to  Zenodoxus,  the  west  to  Theodotns, 
and  the  south  to  Polycletos.  In  the  course  of  twenty*five  years,  as  we  are  informed  by 
JESthicQs,  the  whole  was  completed.  Julius  Cesar,  however,  did  not  long  survive  the  com- 
mencement of  this  great  warif  which  the  civil  wars  probably  suspended.  It  was  apparently 
lesomed  and  competed  under  the  reign  of  Augustus  and  the  ministry  of  his  son-in-law 
Agrippa,  to  whom  it  appears,  from  Pliny,  to  have  been  afterwards  ascribed.  The  exact  prin- 
ciples upon  which  this  grand  measurement  was  conducted  have  nowhere  been  stated,  llie 
reform  of  the  calendar,  efiected  by  Casar,  seems  to  point  out  that  some  elements  of  astro- 
nomy existed  among  those  with  whom  he  consulted. 

Rome,  in  the  most  flourishing  era  of  its  literature,  produced  hto  emineni  geographer^ 
Mela  and  Pliny. 

Sncr.  L — Mela, 

Hie  persooal  histary  of  tiiis  eminent  geompher  is  a  subject  respecting  which 
scarcely  any  particulars  have  transpired.  From  ue  allusions,  however,  in  his  own  writings, 
to  the  conquest  of  Britain  by  Claudius  as  a  recent  event,  made  in  those  flattering  terms 
which  only  a  contemporary  would  have  employed,  it  would  appear  that  lus  work  was  written 
under  the  rewn  of  that  inglorious  prince,  and  is,  consequently,  anterior  to  that  of  Pliny. 

Mela,  in  forming  his  system,  does  not  apoear  to  have  possessed  those  extensive  mea- 
Borenients  and  itineraries,  which  were  probably  deposited  in  the  imperial  archives.  Faith- 
ful, however,  to  the  object  of  bis  treatise,  "  de  situ  orbis,'*  he  discovers  very  considerable 
anxiety  to  determine  the  position  of  the  globe,  and  trace  with  accuracy  its  general  outlines. 
He  adopts  the  general  principles  of  the  school  of  Eratosthenes,  incorporating  into  it  the  new 
features  which  had  been  afibrded  by  Roman  conquest  He  does  not  appear,  however,  to 
have  ooniprehended  their  idea  of  the  globular  form  of  the  earth,  nor  is  he  verjr  perspicuous 
in  any  thing  that  he  says  upon  that  subject  He  beffins— '*  All  that,  whatever  it  is,  to  which 
we  giye  the  name  of  the  world  and  heaven,  is  one  thing,  and  in  one  circuit  embraces  itself 
and  all  thira  ;**  vasue  and  pompous  expressions,  to  which  no  determinate  idea  can  be 
attached.  We  find  him,  however,  adopting  in  its  fiillest  extent  the  belief  of  a  circumam- 
bient ocean;  and  when  he  speaks  of ''the  hi^  earth  in  this  middle  part  of  it,"  and  describes 
the  sea  as  going  under  and  washing  round  it,  we  are  led  to  believe,  that  he  viewed  the  earth 
as  a  sort  of  cone,  or  as  a  hi^  mountain  raieed  by  its  elevation  above  the  abyss  of  waters. 
Haying  made  a  vague  division  of  the  world  into  east,  west,  and  north,  he  distributed  it  into 
fiye  xooes,  two  temperate,  one  torrid,  and  two  frigid.    Only  the  first  two  were  habitable; 
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and  that  on  the  south  was  inaccessible  to  man,  on  account  of  the  torrid  regions  intervening. 
According  to  this  system,  however,  there  was  on  that  side  another  earth,  iimabited  by  people, 
whom  he  calls  Antichthones^  from  their  opposite  position  with  respect  to  that  part  which  we 
inhabit  The  form  and  boundaries  of  the  known  and  habitable  earth  are  thus  delineated :-~ 
The  Mediterranean,  with  its  branches  of  the  Straits,  the  Euxine,  and  the  Palus  Mcnotis ;  its 
great  tributaries,  the  Nile  and  the  Tanais ; — these  combine,  in  his  conception,  to  form  the 
ffrand  line  by  which  the  universe  is  divided.  The  Mediterranean  itself  separates  Europe 
m>m  Africa ;  and  these  continents  are  bounded  on  the  east,  the  former  by  the  Tanais,  the 
latter  by  the  Nile ;  all  beyond  or  to  the  east  of  these  limits  was  Asia.    (Fif^,  8.) 

In  drawing  the  outline  of  Asia,  Mela  adheres  very  strictly  to  his  Alexandrian  models. 
He  desciibes  it  as  bounded  by  an  ocean  on  every  side  except  die  western,  where  it  confines 
with  Africa  and  Europe.  It  presents,  he  says,  a  huge  and  perpetual  fix>nt  to  the  eastern 
ocean,  its  shores  being  occupied  by,  the  three  farthest  known  nations,  the  Indians  on  the 
south,  the  Seres  in  the  middle,  and  the  Scythians  on  the  north ;  but  the  territory  of  the 
Indians  and  Scythians  is  rendered  in  a  great  measure  uninhabitable  by  the  extremes  of  heat 
and  cold.  The  limited  extent  of  his  accurate  information,  however,  is  apparent  from  the 
representation  he  gives  of  this  ocean,  as  flowing  directly  north  from  the  pomt  of  Colis  (Cape 
Comorin),  the  Gaiufes  flowing  into  it,  and  the  Scythians  occupying  its  shores  as  &r  as  "  the 
Caspian  Bay."  "&  even  inclines  to  credit  the  report  of  an  Indian  vessel  having  been  driven 
round  by  stress  of  weather  to  the  coast  of  Germany.  Thus  he  gave  to  Asia  the  same  trun- 
cated form  which  it  had  received  from  the  authors  whom  he  followed ;  but  he  certainly  ren- 
dered the  dimensions  of  its  eastern  shore  more  ample,  when  he  made  it  to  consist,  not  of  India 
only,  but  also  of  Serica  and  part  of  Scythia.  With  regard  to  the  southern  shores  of  Asia, 
they  were  known  with  sufficient  accuracy,  ever  since  the  expedition  of  Alexander,  and  the 
voyage  of  Nearchus.  He  calls  the  Indian  ocean  the  Red  Sea,  and  reco^ises  the  Red  Sea 
of  modem  geographers  only  under  the  name  <^  the  Arabian  gulf;  but  this  is  plainly  a  mere 
nomiiial  dirorence. 
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Euxope,  as  described  by  Mela,  extends  from  the  Tanab  to  Cadix,  and,  with  the  ezceptioa 
of  its  eastern  riTer-limit,  is  bounded  ever^  where  by  seas  and  oceans.  Its  leading  feature 
is  the  Mediterranean,  joined  to  the  Euxme  and  the  Palus  Moeotis,  which  are  considered 
only  as  prolongations  of  that  sea ;  while  the  j£gean,  the  Ionian,  and  the  Adriatic  seas, 
fbrm  its  three  great  gul&.  The  western  part  he  divides  into  the  Tuscan  and  the  Libyan 
seas.  His  delineation  of  the  exterior  coasts  marks  a  great  advance  of  knowledge.  He 
assigns  to  Spain  a  northern,  and  to  France  a  western  coast  of  great  extent,  and  adds  that 
the  Pyrenees,  after  separathig  France  from  Spain,  enter  the  latter  country  and  penetrate  to 
its  extremity,  when  they  &ce  the  AtUntic  Here  the  whole  chain  of  the  Cantahrian  moun* 
tains  is  considered,  by  no  very  strained  meaning,  as  Pyrenean.  In  treating  of  these  outer 
shores  of  Europe,  and  the  ^  huge  and  infinite  sea"  on  which  they  border,  Mela  relates,  with 
exaggerating  wonder,  the  phenomena,  unknown  to  a  Mediterranean  people,  of  the  tides, 
"  that  mighty  movement  by  which  the  sea  alternately  advances  and  returns  into  itself,  over- 
flowing the  lands,  driving  back  mighty  rivers,  and  sweeping  away  the  strongest  land 
animals."  His  speculations  on  the  cause  are  singular ;  either  the  world  is  a  great  animal 
whose  iMreathings  excite  in  its  breast  these  alternate  movements ;  or  it  contains  deep  caves, 
into  which  the  waters  are  alternately  absorbed  and  ejected.  He  does,  however,  mention 
the  theory  which  supposes  them  influenced  by  the  moon,  and  remarks  their  correspondence 
with  the  movements  of  that  body.  In  treating  of  the  Cassiterides,  or  Islands  of  Tm,  which 
include,  as  already  observed,  the  Scilly  Islands  and  Ccmiwall,  he  shows  considerable  per- 
plexity, only  observing  that  they  are  **  in  Celticis,"  indicating  their  close  alliance  with 
France.  In  regard  to  Britain  itseli^  however,  he  confidently  undertakes  to  give  the  world 
better  information,  in  consequence  of  the  victories  of  "  the  greatest  of  princer*  over  nations 
hitherto  unsubdued  and  unlmown ;  and  he  certainly  makes  a  great  progrosa  beyond  the  ini> 
perfect  notions  of  Strabo.  He  describes  Britain  as  presenting  two  extensive  oblique  coasts, 
one  looking  towards  France,  the  other  towards  Germany ;  the  two  fbnning  a  great  angle 
nearly  opposite  to  the  mouth  of  the  Rhine.  The  coasts  then  began  to  beM  inwards,  uid 
torn  a  triangle  varied  with  numerous  points  and  angles,  and  somewhat  similar  in  fenn  to 
Sicfly.  The  countrv  is  described  as  flat,  large,  and  firuitfiil,  but  contrary  to  what  now  olv 
tains,  more  fiivoorable  to  the  support  of  flocks  than  of  men.  The  natives  were  uncultivated, 
warlike,  and  ignorant  of  wealth ;  they  were  accustomed  to  paint  their  bodies,  and  to  ride  in 
chariotBL  Above  Britain  was  Juvema  (Ireland),  nearly  equal  in  size,  and  of  an  oblcHig  form, 
its  soil  scarcely  fit  for  the  production  of  grain,  but  its  pastures  so  luxuriant,  that  if  the 
cattle  were  allowed  to  feed  for  more  than  a  short  period  of  the  day,  they  died  of  repletion. 
The  relative  dimensions  assigned  to  Britain  and  Ireland  would  seem  to  show  that  the  former 
was  known  ooly  in  its  southern  part,  yet  the  writer  discovers  himself  not  unacquainted  with 
the  Scottish  islands.  He  mentions  thirty  Orcades,  in  which  number  the  Shetland  Islands 
are  probably  included. 

In  proceeding  to  the  east  and  north,  Germanjr  is  described  by  Mela  as  a  region  of  great 
extent,  intersected  by  many  rivers,  and  covered  m  a  great  measure  with  woods  and  manhes. 
The  inhabitants  were  tall  and  remarkable  for  courage  and  strength,  continually  exercised 
in  war  and  hard  labour,  eating  raw  flesh,  and  clothed  partly  in  the  bark  of  trees.  Passing 
the  Vistula,  we  enter  into  Sannatia,  extending  to  the  Danube,  rather  a  vague  limit,  but  the 
term  is  evidently  meant  to  comprehend  the  greater  part  of  modem  PoUmd.  The  people 
are  some  stages  in  barbarism  beyond  even  the  Germans,  having  no  cities  cft  even  settled 
abodes,  and  carrying  their  fierceness  to  such  a  pitch,  that  hunting  and  bending  the  bow 
were  considered  the  best  accomplishments  of  Uieir  females,  no  one*  of  whom,  the  writer 
even  asserts,  could  enter  the  matrimcmial  state  till  she  had  killed  her  man.  On  this  shore 
he  represents  the  Codanus  Sinus,  a  great  bay  filled  with  large  and  small  islands ;  nowhere 
presenting  an  expanse  resembling  a  sea,  but  dispersed  and  scattered  in  narrow  channels 
like  rivers ;  a  description  very  applicable  to  the  entrance  of  the  Baltic  and  the  Danish 
islsndfi.  In  common  with  all  the  ancients,  however,  Mela  appears  to  have  been  ignorant  of 
anything  like  a  continent  on  the  other  side  of  this  great  bay. 

The  outline  of  Africa,  drawn  by  this  geographer,  sufiiciently  shows  his  limited  range  of 
information.  This  continent  he  views  as  a  triangle,  the  greatest  length  of  which,  measured 
in  his  system  fitxn  the  Nile  to  the  Atlantic,  is  considerably  less  than  the  length  of  Europe. 
Of  this  triangle,  the  Nile  forms  the  base ;  and  firom  thence  the  southern  coast,  or  that  of 
the  Ethiopic  ocean,  continually  approximates  to  the  northern,  till,  bevcMDMl  the  Pillars  of  Her- 
cules, it  tapers  almost  to  a  pomt  The  origin  and  course  of  the  Nile  are  to  Mela  a  subject 
c^  much  speculation.  One  account,  esteemed  by  him  as  tolerably  credible  (aU^uA  credUnie) 
identifies  it  with  a  neat  Ethiopian  river,  called  in  the  language  of  the  natives  Nuchul ; 
which,  while  all  other  rivers  tend  towards  the  ocean,  alone  flows  eastward  to  the  central 
regitxi,  and  no  one  knows  where  it  terminates ;  a  striking  coincidence  with  the  actual  ob- 
servation of  the  modems,  respecting  that  celelnated  stream  denominated  the  Niger.  Else- 
where, however,  Mela  propounds  an  hypothesis  oi  a  much  more  extraordinary  character. 
He  says,  that  if  there  be  another  earth  (on  the  south  of  the  equator),  and  AnHchihonea 
opposite  to  us,  "it  might  not  be  departing  too  fiur  firom  the  troth'*  to  suppose  that  the  Nile 
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aiMe  in  that  earth,  and  reached  our  side  of  the  globe  by  a  channel  beneath  the  ocean. 
Thus  it  would  naturally  swell  during  the  sunnner  solstice,  which,  on  the  side  of  the  world 
ftom  which  it  came,  was  the  season  of  winter.  Bertius  and  Vincent,  however,  have  per- 
haps dealt  too  hardly  with  the  author,  in  embodying  this  wild  conception  into  a  map,  and 
K'ving  it  to  the  world  as  the  system  of  Mek,  who  mentions  it  merely  aa  a  conjecture.  The 
wer  part  of  the  course  of  the  Nile  he  describes  with  less  accuracy  than  Stiabo,  the  two 
channels  of  the  Astapus  and  Astaboras  being  made  branches  of  the  Nile  itself^  first  separat- 
ing and  then  re-unitinjop.  His  ignorance  respecting  even  the  shores  of  the  Red  Sea  is 
proved  by  their  being  filled  with  poetical  wonders ;  the  pigmies  waging  their  ancient  war 
with  the  cranes ;  the  phoenix,  after  a  life  of  four  hundred  years,  dying,  and  reviving  firom 
its  afihea  Proceeding  to  the  interior  and  remoter  shores  of  Ethiopia,  he  finds  always  new 
wonders,  sphynxes,  birds  with  horns,  flying  horses.  He  refers  to  the  voyages  of  Hanno  and 
of  Eudoxus,  to  whom  he  ascribes  a  variety  of  fables,  by  which  the  reputation  of  that  navi- 
gator has  been  much  and  perhaps  unjustly  tarnished ;  lastly,  he  comes  to  the  Fortunate 
Mands,  of  which  the  soil  produces  all  things  spontaneously,  and  the  fountains  are  possessed 
of  miraculous  virtues.  In  short,  every  thmg  that  Mela  says  of  Afirica  beyond  the  mere 
Mediterranean  coast  betrays  a  remarkable  ignorance  of  the  mysteries  of  that  ctnitinait 

Sect.  IL— Pliny. 

Pliny,  the  most  learned  of  the  Roman  writers,  devotes  two  books  of  his  extensive  work 
on  natural  history  to  a  system  of  geography.  He  appears  to  have  possessed  a  greater  store 
€^  authentic  materials  than  any  former  writer.  From  his  intimate  connexion  with  the 
imperial  fiunily,  and  with  manv  of  the  most  eminent  commanders,  all  the  military  measure- 
ments, as  well  as  the  general  survey  of  the  Roman  empire,  were  placed  at  his  disposal. 
He  has  introduced,  therefore,  a  multitude  of  itinerary  detaUs,  which  are  generally  very 
accurate  and  valuable.  But  he  employs  no  astronomical  elements,  and  appears  to  have 
taken  no  pains  to  construct  a  regular  system.  All  the  general  ideas  which  we  can  trace  in 
his  delineation  appear  to  be  founded  on  the  same  basis  with  those  of  Mela. 

Pliny  begins  with  Europe,  which  he  considers  as  by  &r  the  most  beautifiil  and  fiuitfhl  of 
the  three  quarters  of  the  globe ;  and  he  applauds  the  opinion  of  those  who  consider  it  not 
merely  as  a  third,  but  as  a  half  of  the  whole  globe,  separated  firom  the  other  half  b^  the 
Tanais  and  the  Mediterranean.  This  capital  error,  however,  will  not  appear  so  Burjnrising, 
when  we  consider  that  the  regions  here  compared  with  Europe  were  Asia  terminated  % 
the  Gan^  and  the  Jaxartes,  uid  Afirica  extending  only  a  few  hundred  miles  inland  fixxn 
the  Mediterranean.  Europe  had  been  computed  by  Agrippa  at  8440  miles  in  leng^  by 
Polybius  at  only  2440 ;  which  last  dimension  is  nearly  correct  Pliny  discovers  a  clear 
conception  of  the  form  of  Spain,  drawmg  the  Pyrenees  not  firom  south  to  north,  but  finom 
south-eaist  to  north-west,  and  obeervingthat  Spain,  "  where  it  begins  finm  them,  is  narrower 
than  France,  and  even  than  itself."  The  position  of  Britain  in  the  map  of  Europe  is  very 
&irly  given ;  though,  to  enumerate  Spain,  with  France  and  Germany,  among  the  countries 
to  which  it  is  opposite,  partakes  too  much  of  antiquated  theories.  He  states  the  belief  of 
Agrippa  that  Britain  was  eight  hundred  miles  in  length,  and  three  hundred  in  breadth ;  Ire- 
land the  same  in  breadth,  Imt  shorter  by  two  hundr^  miles ;  which  is  a  tolerable  estimate, 
the  last  particular  excepted.  His  disposal  of  the  islands  around  Britain  is  not  a  little  con- 
fiised.  He  mentions  the  Orkneys,  seven  ^Emodie,  and  thirty  Ebudie,  but  without  showing 
any  precise  idea  of  how  thev  stand.  Not  only  the  Isle  of  Man,  but  that  of  Wight  also,  is 
placed  between  England  and  Ireland.  He  commits  also  a  remarkable  error  when  he  men- 
tions Cassiterim  or  Cattiterim,  where  tin  is  produced,  as  an  island  at  the  distance  of  six 
days*  sail  firom  Britain.  To  the  remotest  point,  Thule,  he  assi^rns  the  attributes  of  a  region 
beneath  the  Arctic  circle,  having  only  one  day  and  one  night  m  the  year ;  and  only  a  day's 
sail  ftatn  the  Cronium  or  Concrete  Sea.  Here,  also,  he  mentions  reports  of  other  islands, 
Scandia,  Bergos  (Bergen),  Nerigon,  which  have  intercourse  with  Thule.  These  fiaaturee 
evidently  belong  to  the  coast  of  Norway. 

In  describing  the  north  of  Europe,  Pliny  begins  firom  the  northern  shores  of  the  Euxine, 
and  Palus  Moeotis.  The  latter  receives  the  Tanais,  flowing  fiom  the  Riphiean  Mountains, 
and  forming  the  boundary  of  Europe.  Beyond  that  celebrated  and  demi-ntbulons  range,  he 
still  finds  the  Hjrperboreans,  a  people  screened  from  every  noxious  blast,  leading  a  nappy 
life  exempt  from  old  age,  sickness,  discord,  and  grief;  till  at  length,  satiated  with  felicity, 
they  throw  themselves  fix>m  a  rock  into  the  sea.  These  &bles  are,  however,  qualified  with 
the  saving  clause,  "  if  we  are  to  believe  them,"  which  shows  that  the  fiuth  of  Plinv  waa 
not  implicit  The  shores  of  the  ocean,  he  confesses,  are  ^  marked  by  uncertainty."  On 
the  authority,  however,  of  Xenophon  Lampsacenus  and  of  Pytheas,  he  reports  Basilia  or 
Baltia  as  an  island  of  immense  magnitude,  three  days*  journey  firom  the  Scythian  coast 
Proceeding  westward,  he  comes  to  the  Cimbric  Chersonese,  and  opposite  to  it  another  island, 
Scandinavia,  of  unexplored  magnitude,  but  which  was  by  many  described  as  forming  quite 
another  world.    Thus  Baltia  ud  Scandinavia,  approached  firom  different  points,  are  con- 
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■idered  ms  two  diBtinct  insular  territories,  the  vast  extent  of  which,  howeTer,  appean  to  be 
better  apprehended  by  Pliny  than  by  any  other  ancient  writer. 

AsiAt  in  Pliny,  is  delineated  according  to  the  general  ideas  of  Strabe  and  Mela.  The 
Caspian  or  Hyrcanian  Sea  is  a  gulf  opening  into  the  northern  or  Scythian  ocean,  which  is 
in  commnnicatioii  with  that  caUed  Seric  or  OrientaL  Pliny  seems  to  have  fuller  infonna- 
tion  of  the  grandeur  and  wealth  of  India  than  any  of  his  predecessors.  Its  inhabitants  and 
its  cities  were  innumerable,  and  it  was  reported  cm  good  authority  to  form  a  third  of  the 
whole  world.  It  enjoyed  gentle  breezes,  two  summers,  two  harvests,  one  before,  another 
after  the  periodical  winds.  Blessed  with  these  advantages,  this  happy  people  were  never 
known  to  emigrate  beyond  their  own  territc^es.  He  describes  the  marches  of  Alexander, 
from  the  measurements  of  Diognetus  and  Beton,  and  where  these  ftil,  he  continues  them 
bv  those  of  Seleucus,  and  by  the  embassy  of  Megasthenes,  as  fiir  as  the  mouth  of  the 
Uanges.  These  itineraries  seem  very  good.  In  treating  of  Taprobane,  he  observes,  that 
it  hi^  been  believed  by  some  to  be  an  opposite  continent  or  earth,  but  that  the  inquiries  of 
Alexander  had  clearly  proved  it  to  be  an  island.  His  report,  however,  that  the  countiy  of 
the  Seres  was  seen  finom  it,  implies  a  most  inadequate  and  erroneous  conception  of  the 
eastern  coasts  of  Asia. 

The  Africa  of  Pliny  does  not  difier  in  its  general  outline  from  that  of  Mela.  His  access, 
however,  to  the  archives  of  the  empire,  and  his  acquaintance  with  some  c€  the  Roman 
genenda,  enabled  him  to  give  new  details  as  to  some  of  its  most  interior  tracts.  The  region 
of  Atlas  had  been  first  penetrated  in  the  reign  of  Claudius,  by  .£demon,  an  adherent  of 
the  extinct  fiunily  of  the  Ptolemies,  who  sought  refuge  there.  Suetonius  Paulinus,  with 
wiiom  Pliny  had  conversed,  found  it  of  immense  height,  covered  with  snow  even  in  summer ; 
on  one  side  rising  from  the  sands,  rough,  horrid,  and  bare ;  on  the  other,  covered  with  thick 
groves  of  unknown  species  of  trees,  and  sparkling  with  fbuntaina  An  account  is  given  of 
a  voyage  along  the  western  coast,  which  Polybius  had  made  by  order  of  Scipia  Only  the 
names  of  the  places  and  the  distances  are  ^ven.  The  former  coincide  in  a  great  measure 
with  those  of  Hanno ;  and  if  Polybius  was  right  in  this  coincidence,  his  report  tends  much 
to  confirm  M.  Gosseluo's  view  of  the  limited  extent  of  Hanno's  discoveries.  In  the  time  of 
Vespasian,  another  expedition,  under  Cornelius  Baibus,  penetrated  into  and  conquered  Gara- 
ma  (Germa),  and  Cjrdamus  (Gadamis).  The  Romans  here  beheld  with  surprise  houses  built 
of  salt,  and  on  digging  to  a  small  depth,  water  sprung  out  of  the  sand.  A  number  of  names 
of  eonquered  places  are  here  given,  which  it  is  difficult  to  recognize ;  for  it  seems  too  hasty 
to  identify  Boin  with  Bomoo. 

A  theory  ci  the  course  of  the  Niger  was  formed  by  Pliny  firom  these  materials  with  con- 
siderable pains,  but  very  imperfect  success.  Its  source,  according  to  king  Juba,  existed  in 
Mauritania,  and  it  is  even  said  to  have  been  found  by  Suetonius  Paulinus  after  a  few  days' 
march  to  the  south  of  the  Atlas.  The  Niger  springs  here  fhxn  a  lake ;  but  soon,  indignant 
at  flowing  through  sandy  and  squalid  tracts,  it  passes  under  ground  for  several  days,  and 
emerges  mto  another  lake  of  Mauritania.  After  a  circuit,  however,  of  scHue  extent,  it  again 
disappears,  and  having  pursued  a  subterranean  course  of  twenty  dajs,  re-appears,  dividing 
Africa  from  Ethumia.  At  last,  in  its  passage  through  Ethiopia  itself;  it  assumes  the  charac- 
ter of  the  Nile,  first  in  two  channels,  A^usapes  and  Astaboras,  enclosing  the  island  of 
Meroe,  and  afterwards  uniting  to  form  the  entire  and  proper  Nile.  This  wild  and  absurd 
detail  evidently  includes  the  course  of  several  rivers  belonging  to  different  and  widelv  re- 
mote regions  df  Africa.  It  may  even  be  doubted,  if  anv  part  oelongs  to  what  by  modems 
has  been  considered  the  Niger.  It  seems  very  probable,  however,  that  the  middle  part, 
which  divides  Africa  firam  Ethiopia,  has  been  suggested  by  the  river  of  Bomou,  or  the  z  eou, 
as  It  has  been  called  by  our  recent  discoverers. 

Sbot.  m — Itineraries, — Peutingerian  Table. 

Of  the  itineraries  composed  bv  the  masters  of  the  world,  and  employed  by  them  as  an 
instrument  in  its  ccmquest,  some  nagments  yet  remain.  The  most  memorable  is  that  which 
bears  the  name  of  Antoninus.  It  has  been  ascribed  by  some  to  Severus,  by  others  to  Thecv 
dosim,  and  in  fiict  contains  man^  particulars  which  could  not  have  been  written  prior  to  the 
era  of  the  last  sovereigns ;  but  it  seems  probable  that  there  were  successive  editions,  with 
such  amendments  and  alterations  as  time  suggested.  It  is  a  mere  skeleton  road-book,  with 
nothing  but  the  names  of  places  and  their  distance  flom  each  other.  The  same  may  be 
said  of  die  Jerusalem  Itinerary,  exhibiting  in  great  detail  the  route  from  Bordeaux  to  that 
holy  citT. 

Xhe  Peutingerian  Table  (the  Italian  portion  of  which  is  exhibited  in  Fig.  9.  p.  60.)  is  a 
more  remarkable  monument,  and  may  be  considered,  probably,  as  a  specimen  of  the  **  painted 
loeds^  of  the  ancients.  It  forms  a  map  of  the  world,  constructed,  however,  on  the  most 
novel  and  peculiar  principles.  Its  dimensions  being  twenty  feet  in  length  and  one  in  breadth, 
an  idea  may  be  fanned  oi  the  correctness  with  which  the  proportion  of  the  difierent  parts  is 
exhibited.  Hie  high  road  which  traversed  the  Roman  empire  in  the  general  direction  of 
east  and  west  is  miuie  the  first  meridian,  and  to  this  every  other  part  is  subjected.    The  <^ 
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jeets  aloBgr  tins  line  aie  miimtel^  and  ftidiftdly  exhibitod ;  of  tiiow  Ifing  to  the  north  and 
aomth  of  it  only  aome  general  notKn  can  be  conveyed:  theae  ave  all  repMented,  of  ooone, 
'  enonaoaaly  ezt«M  in  length  and  ledaeed  in  bieaidth. 


CHAPTER  VL 

flOOOND  ALBXAIOMtlAH  BOHOOL. 

AiiKXAinnaA  by  her  contiibations  to  geography  supplied  to  a  great  extent  the  deficiencies 
of  the  Romans,  who,  amid  the  succesa  with  which  they  cultivated  histoij  and  literature, 
nerer  attained  to  any  eminence  in  this  science.  That  capital,  even  in  its  subject  state, 
retuned  stiU  the  impulse  received  ftom  the  Ptolemies,  and  continued  to  be  the  second  in 
magnitude,  and  the  fivemost  in  learning,  of  all  in  the  empire.  In  the  second  century  there 
was  establiahed,  here  and  at  Ty^  ^  geographical  school,  possessing  more  ample  materials 
and  resources  than  any  that  had  hitherto  existed.  To  the  conquests  and  itineraries  of  Alex- 
ander were  now  added  those  of  Rome,  which,  extending  in  a  different  direction,  embraced 
nany  countries  to  the  north  and  to  the  west,  Gaul,  Britain,  Germany,  Spain,  and  Maurita- 
nia, respecting  which  the  Greeks  had  possessed  only  confused  and  imperfect  notions.  Thus 
a  greater  portion  of  the  globe  than  at  any  former  period  was  now  umted  under  one  govern- 
ment, which,  by  a  standing  urmy  and  a  regular  system  of  laws,  preserved  the  whole  in  peace 
and  oorder.  The  terror  of  the  Roman  arms  enabled  travellers  to  penetrate  with  saietf  even 
beyond  the  limitB  of  the  empire.  Lsstly,  the  unbounded  luxury  of  the  great  capitaLs,  and 
above  all  of  imperial  Rome,  enriched  with  the  spoils  of  the  globe,  fired  the  enterprise  of  the 
merchant,  who  found  his  way  into  those  remotest  markets  of  the  eastern  world,  the  rich 
of  which  had  hitherto  been  either  brought  by  caravans  or  found  at  intermediate 


These  enlarged  materials  were  connected  together  by  a  much  more  accurate  and  scien- 
arrangement  than  had  been  adopted  under  the  school  of  Eratosthenes.  The  method 
suggested  by  Hipperchus  of  subjecting  the  whole  of  geography  to  astronomical  principles, 
and  of  fixing  the  position  of  every  spot  upon  the^obe  according  to  its  longitude  and  lati- 
tude, was  now  attempted  to  be  cairied  into  fiiU  eflect.  The  attempt,  however,  was  made  but 
in  a  very  rude  manner,  and  upon  a  very  narrow  basis  of  observation.  Not  only,  therefore, 
did  it  present  a  very  imperfect  edition  of  the  new  system,  but  involved  errors  which  caused 
k  in  some  respects  to  retrograde  even  from  the  rode  state  to  which  it  had  been  brought  by 
the  former  school  of  Alexandria. 

Sncrr.  I. — Marimu  Qf  T%fT^, 

No'l^riBn  systeB  of  geography  has  come  down  to  us,  notwithstuiding  the  eommercial 
matneas  of  its  people  at  an  early  period.  From  the  Hebrew  writers  we  have  accounts  per- 
haps of  nearly  the  whole  of  the  distant  eoontries  with  which  the  Tyrians  held  intercourse ; 
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If  HHWwhi  to  he  the  pnyer  «—&.    He 
tonal  iliniif,  tat  at  that  which  fcpliMi.ii  to 
tart  of  the  gkhe  which  case  aito  hii 
M  the  BKridioi,  adjorted  cnij  to  thii 

and  too  dirtut  as  thej  went  aarthwud.    He  feD  iato  a  atiD 

cf  the  eartii  was  ande  to  ccBBBl  of  onlj  leOgOOO  stadia,  a^  cnaeqia^^ 
onlj  500  iladia.  This  fihort  degree,  faeio^  cakaklcd  oat  of  the  exappa- 
^OB  wfaadi  the  nnpB  of  those  ^ys  woe  iiiliaiUil,  caonna 
an  the  diiBiiMiiaai  cf  the  gfabe.  Marinas  appears  abo  to  haie  adatiltrd  with 
dalJtf  the  extiavafant  reports  of  the  merehanto  who  had  peaetiated  acioBi  the 
taia  aad  desert  tiacto  in  the  east  of  Asia.  The  n»ed  aad  diiicalt  chaiacter  of  the  regioBt 
the  eireintons  mote  which  th^  were  freqoentlr  ohUged  to  fidkiw,  aad  the  olatades  often 
eaeonateved  from  the  rade  innafaitantB,  cansed*  this  jonraej  to  oocapf  a  aaxh  haiger  time 
tfaaa  tfaoae  pernmied  tbrongn  districts  better  known ;  and  tane,  as  aheafy  observed,  waa  the 
eleaieat  oot  of  which  the  ancients  were  diidhr  aocn&toaied  to  ralmhite  space.  PtoieDiy 
also  aocnaes  the  merchants  of  vain-gkrioos  prapeasities,  which  led  them  to  magnify  beyoad 
troth  the  extent  and  Tastness  of  the  regioas  wfaicfa  thej  tiaiased.  Heaoe  tlw  great  liae 
iqiOB  aiiich  Marinos  measored  the  length  of  the  faabitabfo  ghibe,  instead  of  csie  huudicd  aad 
twenty-nine  degrees  given  to  it  in  the  mcasarcmeat  of  EratostheaeB,  is  swdUed  oot  to 
two  faaadred  ana  twenty-five  degrees,  aot  modi  less  than  two-thirds  cf  the  globe ;  wheteaa 
tile  actoal  length,  placing  Umas  even  at  the  eastern  extromtj  cf  China,  is  not  mnch  more 
than  one  third.  Tlie  exaggeration  is  enormous  chiefly  with  respect  to  the  cuontiy  beyond 
India,  which  is  made  to  comprise  one  hondred  degrees.  This  being  pnbahly  a  new  route 
opened  throogfa  the  Himal^  and  across  tiie  vast  deserts  of  Eastern  T^jtory,  had  been 
affected  by  all  the  soorces  of  amplification  in  a  remarkable  degree. 

SacT.  n.— Ptoleaqr. 

Ptolemy,  the  last  and  gieatest  of  the  geographers  of  antiquity,  and  eqoally  illnstrioos  as 
an  astronomer,  institated  a  ccmfdete  reform  of  the  science,  uid  ondertook  to  porify  it  ficm 
all  the  &]se  elements  with  which  it  had  been  alkyed.  The  princifdes.  in  Act,  which  he 
adopted  were  strictly  correct;  for  thoogfa,  as  an  astronomer,  his  theonr  of  the  oniverse  waa 
sobstantially  fidse,  yet,  in  admitting  the  globoJar  fonn  of  the  earth  and  the  revdatioD  of  the 
heavenly  bodies,  he  admitted  all  the  elements  which  were  requisite  for  the  less  lofty  sphere 
of  earthly  delineation.  He  adopted  the  system  of  Hipparchos  in  its  utmost  extent,  subject- 
ing every  spot  on  the  known  globe  to  astronomical  data,  and  oonstincting  his  tables,  never 
according  to  itinerary  distance,  but  according  to  the  sapposed  latitude  and  longitude  of  each 
place.  He  saw  and  corrected  the  error  of  lurinns  in  makiii^  the  d^rees  of  longitude  equal 
under  every  latitude.  Thus,  though  Ptolemy  did  not  actually  introduce  any  new  principle 
into  geography,  he  vras  the  first  who  combined  together  all  the  eound  views  of  his  prede- 
cessors, and  formed  out  of  them  a  just  and  hamnnious  delineation.  Yet  he  was  far  from 
reaching  his  aim  of  forming  a  perfect  system.  He  still  retained  the  erroneous  measurement 
of  the  degree  formed  by  Posidonius,  and  of  which  Marinus  had  made  so  unfortunate  a  use. 
Hence,  while  he  felt  the  extravagance  of  the  distances  assigned  by  his  predecessor,  in  con- 
sequence of  the  adoption  of  the  degree  of  500  stadia,  he  extricated  himself  but  portiallv 
ftom  the  same  error.  All  his  Icnffitndes,  extended  along  the  length  of  the  known  world, 
preaent  a  similar  accnmulation  of  errors,  only  somewhat  dimini^ed  in  amount    Theaa 
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erron,  bei^mniiigr  from  Cape  St  Vincent,  ooiMtantly  inerean  till,  in  India,  they  amoont  to 
npwaidi  d^httj  degieea.  M.  Gosaelin  has  even  accnaed  him  of  an  error  which,  aa  he  justly 
ofaeervea,  wenld  mark  a  strange  depertnre  from  eyery  principle,  and  a  neglect  of  what  ought 
to  hethe  first  care  of  a  geographer.  This  consists  in  givmg  to  his  degrees  of  latitude  a 
di&rodt  dimension  from  that  of  the  degrees  of  longitude,  and  retaining,  with  r^fard  to  the 
former,  Eratosthenes|s  standard  of  700  stadia.  I  suspect,  however,  that  M.  Geaselin  has 
heen  aixnewhat  precipitate  in  advancing  so  serious  a  chai^  agamst  the  first  geographer  of 
antiquitv.  The  ground  on  which  he  proceeds  seems  to  be,  that  while  Ptolemy  has  changed 
materialbr  all  the  longitudes  of  Eratosthenes,  the  latitudes  along  the  great  line  continue 
unaltered  and  generally  correct  The  real  cause  of  this,  however,  appears  to  be,  that  the 
latitudes  of  Rhodes  and  several  other  leading  points  of  this  great  Ime  were  determined  by 
observations  which,  though  not  perfect,  at  least  apjOToached  to  the  truth,  while  the  longitudes 
were  calculated  merely  out  of  the  itineraries.  This  central  line,  therefore,  bisecting  the 
breadth  of  the  known  world,  was  fixed  upon  aoimd  data,  and  the  errors  could  accumulate 
odI;^  to  the  north  and  south  of  it  In  &ct  we  shall  find  that  they  did  accumulate  as  rapidly 
as  in  the  longitudes,  when  the  rohere  of  observation  was  passed,  which  was  bounded  by 
fihrene  oa  the  south,  Marseilles  ana  Byzantium  on  the  north.  The  mouth  of  the  Seine  is 
placed  one  degree  too  ftr  narth ;  that  of  the  Rhine,  nearlv  two  degrees ;  that  of  the  Elbe, 
more  than  two  degrees;  York  is  three  degrees;  and  the  Arther  accumulation  ie  only  pre- 
vented bv  that  singular  conformation  which  we  shall  find  given  by  Ptolemy  to  the  northern 
part  of  Britain.  To  the  sooth,  a^ain,  Axum  is  placed  three  degrees  too  fiir  south ;  Cape 
Aromata  (Gnardalui),  nearly  six  degrees ;  and  from  that  point  the  errors  continuaUy  become 
greater.  Thus  it  appears,  that  as  soon  as  Ptolemy  quite  the  sphere  of  observation,  his  lati- 
tudes are  calcubtteo  exacdy  as  his  longitudes,  out  of  itineraries,  and  exhibit  the  same  accu- 
mulation of  errors. 

The  manuscripto  of  Ptolemy  are  clearly  shown  by  M.  Grosselin  to  have  reached  us 
in  a  very  imperfect  state.  In  collathig  with  care  the  difierent  editions,  that  learned  writer 
has  found  a  ^^reater  number  of  variations  than  in  those  of  almost  any  other  ancient  writer. 
These  variations  were  of  course  very  likely  to  occur  in  copying  cyphers  where  there  was 
no  connexion  of  sense  to  check  the  copyist  The  manuscripte  and  the  maps  appear  to  have 
been  copied  by  difierent  hands,  holding  no  communication  with  each  other ;  and  accordfloglv 
these  two  parte  of  the  same  work  do  not,  in  many  instances,  correspond.  Lastly,  the  work 
of  Ptolemy  appears,  for  several  centuries,  to  have  been  carried  about  as  a  guide  bv  mariners 
and  traveUers,  who,  wherever  they  found  any  feature  which  did  not  agree  with  tneir  obser- 
vations, altered  the  writing  or  the  map  accordingly.  This  process  appears  in  the  numerous 
variations  of  the  Latin  copies  with  regard  to  the  western  part  of  the  Mediterranean,  and  of 
the  CSroek  with  regard  to  the  eastern.  The  alterations  thus  made  would  often,  and  indeed, 
most  generally,  be  improvemente ;  but  the  great  discrepancies  which  they  introduced  into 
the  difierent  copies,  must  have  greatly  bewildered  the  public. 

In  delineating  the  geographical  eystem  of  Ptolemy,  we  can  only  consider  the  general 
outline,  which  is  pretty  much  the  same  in  all  the  editions^  Ptolemy  begins  with  rejecting 
the  theory  of  his  predecessors,  fh>m  Homer  to  Strabo  downwards,  who  represent  the  whole 
earth  as  enclosed  by  a  circumambient  ocean.  Mercantile  caravans,  especially  in  the  east 
of  Asia,  had  now  proceeded  considerably  beyond  the  line  of  coast  which,  according  to  the 
last  school,  had  marked  the  eastern  bounding  ocean.  They  had  passed  that  line  without 
reaching  the  distant  corresponding  one  by  which  the  Pacific  and  Arctic  seas  were  actuaDy 
drawn  around  this  vast  continent  The  eastern  Atlantic,  and  the  Northern  Oceans  were, 
therefi>re,  efiaced  from  the  delineation  of  Asia,  and  an  indefinite  expanse  of  terra  inco^iia 
(unknown  land)  was  substituted  as  the  boundair  of  the  world.  This  proceeding  must 
oerteinly  be  considered  as  more  precise  and  philosophical  than  the  gratuitous  theoretical 
one  fixr  which  it  was  substituted.  Men,  however,  seldom  know  exactly  where  to  stop : 
Ptc^emy,  having  once  formed  the  idea  of  a  bounding  terra  incognita,  extended  it  round 
nearly  the  entire  circuit  of  the  known  world.  All  the  reports  of  the  circumnavigation  of 
Africa  were  rejected ;  that  continent  vma  represented  as  stretehing  indefinitely  south,  and 
it  was  even  carried  round  to  join  the  east  of  Asia,  and  form  the  Erythrean  or  Indian  sea 
into  a  vast  basin.  Thus  the  whole  system  and  structure  of  these  two  continente  underwent, 
in  the  hands  of  Ptolemy,  a  complete  transmutetioa 

SuBSBOT.  1.  Europe,  (Fig.  10.) 
In  resrard  to  all  the  remoter  boundaries  of  Europe,  Ptolemjr  displays  an  advancement 
in  knowledge,  truly  w^onderful,  considering  the  short  period  which  had  elapsed  since  the 
days  d[  Strabo.  The  facte  which  we  have  steted  under  the  head  of  Roman  geography 
show  the  vast  additional  mass  of  information  derived  from  the  conqueste  of  Cesar,  and  fh>m 
the  imperial  surveys.  This  having  been  incorporated  into  the  writings  of  Mela  and  Pliny,  a 
c^itury  before  the  a^  of  Ptolemy,  would  easily,  through  these  and  other  channels,  reach 
his  knowledge.  It  is  not  surprising  that  the  crude  delineation  of  the  exterior  coaste  of 
Enrope  under  the  Strabonic  system  should  have  been  materially  amended;  that  Spain 
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d$aM  bKve  now  a  mthem,  and  Gaol  a  western  coaet;  and  that  the  Bay  of  ^'^''^  A<mld 
appear  clearly  onder  the  appellations  of  the  Cantabrian  Ocean  and  the  Aquitanian  Sea.  In 
regaid  to  BrituD,  alao»  or,  at  least,  Engfland,  a  j^reat  refimn  had  been  erocted.  Its  coast, 
al&r  psaniu:  the  promontory  of  Kent,  bends  inward  toward  the  estuary  of  the  Thames, 
called  here  mrnnanns.  Still  more  decided,  on  the  opposite  side,  is  the  "  Stiritut  Mfttortum** 
(the  estoary  of  the  Seyern),  a  very  appropriate  appellation  for  the  Bristol  Channel.  The 
projectioB  of  Wales,  and  its  entire  outline,  appears  then  drawn  in  a  very  unexceptionable 
manner.  With  regard  to  Ireland,  Ptolemy  has  not  been  able  whdfy  to  shake  off  die  errone- 
ous impressiGos  of  the  first  Alexandrian  school,  according*  to  which  that  coontrr  lay  to  tfie 
north  ef  Britain.  He  makes  it  west,  indeed,  bat  at  the  same  time  g^reatly  too  mr  north,  its 
southern  coast  being  on  a  line  with  that  of  Lancashire,  or,  at  least,  with  the  north-western 
point  of  Wales.  The  consequence  is,  that  the  island  of  Mona  (Man)  is  placed  off  the  south- 
eastern point  of  Ireland,  not  far  firom  Wexford.  Having  pointed  out  this  great  error,  we 
must  add,  that  the  whole  form  and  circuit  of  Ireland  is  given  with  a  correctness  wfdch  ap^ 
pears  very  surprising,  when  contrasted  with  so  great  a  mistake  as  to  its  relative  position. 
Aeain,  the  eastern  coast  of  England  proceeds  correctly  till  it  reaches  the  vicinity  of  Yorfcv 
when  an  aberration  takes  place  of  the  most  extraordinary  nature.  The  rest  of  the  Ens^lish 
coast,  with  the  whole  of  that  of  Scotland,  instead  of  ranging  fixxn  north  to  south,  mns  from 
west  to  east  The  eastern  coast  becomes  thus  the  southern,  tiie  western  becomes  the 
northern ;  and  the  coast  of  Germany  appears  opposite  and  parallel  throughout  its  whole 
extent  The  most  northerly  extremity  of  Britain  is  thus  fixed  at  a  point  which  Mr.  Pinker- 
ton  supposed  to  be  the  Mull  of  Galloway,  but  which  seems  more  probably  to  be  some  point 
near  Port  Patrick,  which  might  be  supposed  the  most  westerly,  for  the  west  is  here  the 
north.  It  is  part  of  this  arrangement,  that  the  iGbude  (Hebrides)  are  placed  in  the  Deuca^ 
l<><l«>iMii  Ocean,  which  wariies  the  western  coast  of  Scotland,  made  here  the  northem;  and 
&e  Orlmeys  are  in  the  same  ocean ;  for,  instead  of  following  the  line  of  the  main  land,  they 
are  placed,  as,  indeed,  they  ought  to  be,  north,  becoming  thus  at  right  angles  to  that  line. 

To  account  for  this  strangely  distorted  form  of  northern  Ritain,  M.  Gosselin  has  formeiS 
a  very  ingenious  theory.  The  southern  extremity  of  the  island  being  in  lat  62^  N.,  and 
Thnle,  the  remotest  extremity,  in  d8^,  Ptolemy  could  not,  within  thoie  limits,  find  space 
for  that  vast  expanse  of  coast,  which  the  itineraries  represented  to  him  as  belonging  to 
Britain.  To  make  out  this  space  he  had  no  alternative  but  to  give  to  the  northern  part  the 
§bnn  it  actually  bears  in  his  maps,  and  under  which  the  latitude  is  augmented  only  by  the 
brmdth  of  Scotland,  a  much  ooaaller  dimension  than  the  length.  The  qnestion,  however,  is, 
by  what  circumstance  PuAemy  was  checked  in  his  latitude  of  Thnle,  and  why  he  should 
not  have  driven  it  out  to  the  north  as  far  as  his  itineraries  seemed  to  require.  We  at  one 
time  thought  it  posrable  that  this  grand  boundary  point  might  have  been  fixed  by  some  rude 
observation  which  was  not  applied  to  the  intermeaiate  points.  But  it  appears  very  improba- 
ble, that  any  expedition  which  should  have  made  an  observation  of  latitude  at  Shetland, 
dioiald  not  have  done  the  same  in  the  southern  and  much  more  accessible  parts  of  Britain. 
I  rather  incline  to  adopt  the  following  solution.  We  have  seen,  that,  in  the  ideas  of  the 
Boman  navigators,  Thnle  was  in  a  great  measure  separated  firom  Britain,  and  attached  to 
the  east  of  Germany,  or  rather  to  Scandinavia ;  whether  its  existence  was  made  known  to 
them  by  Scandinavian  navigators,  or  whether  a  part  of  the  coast  of  Norway  was  actually 
fixed  upon  by  them  instead  of  Shetland  for  this  most  northern  limit  of  the  earth.  Tliis  idea, 
which  attached  Thule  to  Scandinavia,  appears  to  have  been  combined  in  Ptolemy*8  mind 
with  that  of  Pytheas,  who  made  it  the  remotest  extremity  of  Britain.  Such  a  combination 
oould  be  accomplished  only  by  stretching  Scotland  across  the  Grerman  ocean  in  that  strange 
direction. 

The  details  of  Scotland,  if  we  pass  over  this  radical  error,  are  given  in  a  manner  much 
more  tolerable  than  could  have  been  expected  in  a  country  unsubdued  by  the  Romans,  and 
with  their  imperfect  navigration.  Thule,  m  Ptolemy,  is  not  a  cluster  of  islands,  like  those 
of  Shetland,  but  one  large  island,  upwards  of  a  hundred  miles  in  leiufth :  this  circumstance 
more  and  more  strengthens  the  suspicion  that  Norway,  to  a  consi^rable  extent,  entered 
into  the  idea  attached  to  that  celebrated  name. 
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Under  the  heailMif  great  Gennany  and  of  Samiatia,  Ptolemy  baa  given  all  the  knowledge 
he  had  acquired  of  the  north  and  east  o{  Europey  which  waa  not  inconaideraUe.  The  l£e 
of  the  Gennan  cotat  is  very  well  fiinned,  and  the  Amaaiua  or  Ems,  the  Viaorgia  or  Weaer, 
the  AlbiB  or  Elbe,  the  Vedra  or  Oder,  and  the  Viaula  or  Vistula,  appear  in  regular  auccea- 
aion,  and  almoet  under  their  modem  names.  Jutland  appeara  aa  the  Cimbric  Cheraoneae, 
and  the  southern  coast  of  the  Baltic  is  carried  on  very  correctly ;  but,  in  regard  to  Scandi- 
navia, he  fails  entirely.  Evidently  ignorant  that  the  Baltic  is  an  enclosed  gull^  he  calk  it 
*'  the  Sarmatic  Ocean,*'  and  places  in  it  fbur  islands.  Three  of  these,  close  to  the  Cimbnc 
Chersonese,  are  clearly  recognised  in  the  islanda  of  Denmark ;  but  the  other,  of  greater 
extent,  ftrther  to  the  eaat  and  opposite  to  the  mouth  of  the  Vistula,  is  probably  oart  of  Swe- 
den, and  perhape  Gothland.  It  is  clear,  that  navigators  had  not  then  rounded  Jutland,  and 
passed  through  the  Skagerrack  or  Cattegat,  otherwise  they  must  have  noticed  these  straits, 
and  the  gieat  extent  of  continent  opposite  the  Cimbric  Chersonese.  The  Aloecian  islands, 
however,  situated  6S  the  northern  extremity  of  Jutland,  must  have  been  auggested  by  some 
part  of  the  Norwegian  coast,  as  there  are  no  islands  in  that  quarter.  The  mare  northern 
part  of  the  Norwegian  coast  was  probably,  as  already  observed,  identified  with  Thnle. 

The  coast  of  Sarmatia  is  described  by  Ptolemy  on  passing  the  Vistula,  and  he  traces  with 
accuracy  the  great  bend  which  it  takes  northward  to  the  ^f  of  Riga.  Four  rivers  are 
given,  which  cannot  be  recognised  by  their  names,  but  which  M.  Gosselin  conceives  to  be 
the  Pregel,  the  Niemen,  the  Windau,  and  the  Bwina.  Bevond  this  he  places  **  the  end  of 
the  sea  of  the  known  land,"  and  immediately  commences  that  boundary  of  terra  incogfiiia 
which  he  carries  around  the  whole  of  Asia. 

In  regard  to  the  south  of  European  Russia,  Ptolemy  recovers  much  of  the  knowledge 
which  lubd  been  wholly  or  partially  lost  under  Straba  He  appears  indeed  to  have  gone  back 
in  a  great  measure  to  Herodotus,  whom  he  imitates  in  givmg  most  unreasonable  extension 
to  the  Palos  Meotis.  There  is  little  room  for  complauit  as  to  the  Tanais,  the  Borysthenesi 
and  the  other  great  rivers  which  fiill  into  the  Euxine.  In  this  remote  and  wild  extremity 
of  Europe,  however,  he  has  found  a  place  for  certain  poetical  and  historical  fictions,  which 
experience  had  banished  firom  better  known  quarters,  but  which  could  not  find  a  place  here 
with  any  propriety ; — ^the  grove  of  Diana,  the  race-course  of  Achilles,  the  altars  of  Cesar 
and  of  Alexander ;  neither  of  whom  ever  carried  their  arms  into  this  part  of  the  ancient 
Scythia. 

in  tracing  the  Mediterranean,  Ptolemy  improves  considerably  upon  the  labours  of  his  pre- 
decessors. Sicily,  in  particular,  is  much  better  constructed,  and  the  straits  of  Messina  are 
placed  nearly  in  their  true  latitude.  He  still,  however,  merits  deep  reproach  for  the  utterly 
barbarous  fi>rm  which  he  has  given  to  Italy,  that  ruling  country,  which  must  of  all  others 
have  appeared  to  him  the  most  interesting,  and  for  which  he  must  have  possessed  the  most 
ample  materials.  Yet  Italy,  with  the  exception  of  a  slij^ht  bend  at  its  extremity,  is  oriented 
almost  entirely  east  and  west,  having  the  Adriatic  for  its  northern,  and  the  Tyirbenian  for 
its  southern  boundary.  I  cannot  find  any  account  of  an  error  so  strange,  except  by  supposing 
that  Ptolemy  must  have  been  led  into  it  by  one  of  those  itinerary  maps  which,  like  the 
Peutingerian,  made  every  thing  subservient  to  the  direction  of  the  Roman  hi^  road,  and 
drew  it  in  a  straight  line  firom  (me  extremity  to  the  other.  It  is  easy  to  suppose  that  he 
might  not  comprehend  the  very  odd  principle  upon  which  this  map  was  constructed,  and 
might  conceive  that  being  made  with  regard  to  Italy,  a  country  so  near,  and  so  completely 
within  reach,  it  might  l^  implicitly  reUed  on.  This  suspicion  is  strengthened  when  we 
find,  after  passing  Dyrrachium,  the  port  of  embarkatkm  for  Greece,  this  being  the  direction 
of  the  great  road  of  the  empire,  that  the  coast  of  Italy  suddenly  resumes  its  just  form,  and 
the  peninsula  of  Campania  makes  even  too  abrupt  a  bend  to  the  south. 

ScBSBCT.  2. — Asia, 

In  regard  of  Asia  also,  important  discoveries  had  been  made  since  the  time  of  £rato»- 
thenes.  Immense  territories,  included  bv  that  geographer  within  the  domain  of  die 
ocean,  were  known  to  Ptolemy  as  occupiea  by  the  wandering  hordes  of  Scjrthia,  or  by  the 
peacefiil  and  industrious  nation  of  the  Seres  or  Chinese.  'Ais  advantage  might  be  partly 
due  to  the  military  itineraries,  especially  that  of  Trajan  in  his  victorious  expedition  into 
Parthia.  The  graiid  source,  however,  evidently  was  that  bold  spirit  of  commeroiid  enter- 
prise, to  which  an  impulse  was  given  by  the  vast  consumption  of  Rome,  when  the  weoJth  of 
the  world  centred  in  that  mighty  and  voluptuous  capital.  The  East  was  the  region  mainly 
resorted  to  for  the  supply  of  uie  boundless  wants  which  arose  in  that  artificial  and  luxurious 
state  of  society.  The  merchants  soon  learned  to  trace  routes,  both  by  land  and  sea,  much 
lon^rer  and  more  adventurous  than  had  been  achieved  by  their  predecessors  at  any  former 
penod.  Under  the  narrative  entitled '' the  Periplusof  the  Erythrean  Sea,''  we  have  followed 
the  maritime  career  by  which  the  merchants  of  Alexandria  were  led  to  the  coast  of  Malar 
bar.  Whether,  m  the  time  of  Ptolemy,  the  Greek  navigators  had  actuallv  proceeded  farther. 
It  may  be  difficult  to  say  with  certainty.  He  has  certainly,  however  obtained  a  considerar 
ble  accenoQ  of  knowledge  with  regard  to  this  eastern  extremity  of  the  known  world.    He 
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g(»B  &r  beyond  the  moath  of  the  Ganges,  at  which  we  have  obeeiTed  the  termination  of 
aU  preciae  knowledge  in  the  author  of  the  Periplus.  After  delineatincr  a  coast,  with  a 
BQCcession  <^  ports  which  it  is  difficult  to  identify,  he  comes  to  a  grand  raatore,  which  he 
calls  '*  the  Goiden  Chersonese,"  formed  by  three  great  estuaries  discharging  their  waters 
into  the  sea.  These  phenomena  sre  actually  presented  by  the  mouths  of  the  Irrawaddy  at 
the  southern  extremity  <^  Pegu.  This  is  followed  by  an  extensive  feature,  the  Magnus 
Sinus^  or  (Sreat  Bay,  penetrating  fiir  inland,  and  receiving  some  considerable  rivers.  The 
gulf  dT  Malacca  is  not  nearly  so  large  or  so  deep  as  this  Magntu  Sinus ;  but  its  ihouth 
being  very  broad,  and  its  shores  very  winding,  it  is  not  very  improbable  that,  in  the  eyes  of 
ancient  and  unskilful  navigators,  it  might  assume  this  exaggerated  form  and  dimension. 
Beyond  the  Magnus  Sinus  the  coast,  in  continuity  with  its  eastern  shore,  stretches  due 
south  to  the  farthest  known  extremi^  of  the  world.  On  this  coast  the  leading  features  are 
Thine,  a  great  interior  metropolis,  and  Cattigara,  its  sea-port  at  the  mouth  of  the  river  Cotiaris. 
This  coast,  it  should  seem,  can  only  be  that  of  Malacca  and  the  Isthmus  of  Kraw,  which 
runs  exactly  in  the  direction  here  assigned  by  Ptolemy.  Crqsselin  identifies  Thine  with 
Tenasserin ;  but  there  seems  more  reason  for  acceding  to  Dr.  Vincent's  opinion  that  it  is 
Siam.  This  exposition,  which  is  supported  bv  Voesius,  uosselin,  and  Vincent,  appears  to  me 
undoubtedly  preferable  to  the  more  general  one  supported  by  the  authori^  or  d'AnviUe, 
which  makes  the  coast  of  the  Sins  extend  along  the  gulf  of  Siam  and  the  sea  of  China. 
Such  a  line  would  involve  Ptolemy  in  the  strange  and  incredible  blunder  of  making  a  coast 
&ce  the  east  which  really  faces  the  west  Sumatra,  indeed,  is  so  land-locked  that  it  miffht 
easily  enough  have  been  taken  for  a  part  of  the  continent,  and  have  been  called  the  Golden 
Chersonese.  But  it  seems  inconceivable  how  the  straits  of  Malacca  and  of  Sunda,  so  im- 
portant and  so  critical  to  navigators,  and  by  one  or  the  other  of  which  they  must  have 
entered  the  sea  of  China,  couM  have  been  overlooked.  On  this  supposition,  indeed,  the 
coasts  are  swelled  very  fiur  beyond  their  due  dimensions ;  but  we  have  often  remarked  how 
enormously  this  is  apt  to  be  the  case,  in  regard  to  routes,  and  above  all  coasts  which  are 
traversed  for  the  first  time,  and  by  inexperienced  navigators.  Ptolemv,  as  we  have  seen, 
after  retrenching  the  eastern  itineraries  or  Marinus  one  ^f,  left  them  still  greatly  too  large ; 
and  he  does  not  mention  any  similar  retrenchment  in  regard  to  the  coasts.  If,  on  the  other 
hand,  those  of  Ptolemy  extend  to  the  Chinese  sea  and  to  China,  then,  contrary  to  every 
ancient  example,  he  must  have  immensely  underrated  the  extent  of  these  imperfectly  di»> 
covered  tracts;  an  error  which  would  be  contrary  to  all  precedent: — ^this,  however,  does  not 
imply  that  there  may  not,  within  this  line  of  positive  knowledge,  have  been  a  confused 
blending  of  features  that  lay  in  reality  beyond. 

The  increased  knowledge  of  Ptolemy  respecting  the  eastern  part  of  the  Asiatic  continent  was 
chiefly  derived,  as  we  have  already  remarked,  mm  the  great  caravan  which  proceeded  from 
Byzantium,  having  the  country  of  Serica  for  its  ultimate  destination.  This  caravan,  having 
traversed  Asia  Mmor,  crossed  the  Euphrates  at  Hierapolis,  and  journeyed  through  Media, 
by  way  of  Ecbatana  (Hamadan),  to  Hecatompylos  (Daumffhaun),  the  capital  of  Parthia.  It 
then  advanced  north  to  Hyrcania  (Horkan  or  Jorjan),  uience  south,  to  take  in  the  fine 
province  of  Aria  (Herat).  It  now  again  turned  north,  to  include  the  capital  of  Margiana 
(Mem  Rood),  thence  due  east  to  Bactria  (Balk),  which  then  formed,  as  at  present,  the  main 
centre  of  the  commerce  of  interior  Asia.  The  caravan  now  quitted  the  easy  and  level  tract 
throng^  which  its  route  had  hitherto  led,  and  began  to  ascend  that  vast  and  rugged  mountain 
world  which  fills  the  eastern  interior  of  Asia.  After  accomplishing  the  steep  ascent  of  the 
Mantes  Comedorum^  which  seems  to  be  the  chain  of  the  Beloor,  it  reached  a  station  called 
the  **  Stone  Tower,**  which  there  is  nothing  to  identify,  except  that  the  direction  towards  it 
is  north-east,  and  it  may  be  either  Ladauk  or  Yarcund,  the  great  modem  emporium  of  this 
part  of  the  East  From  the  Stone  Tower  to  the  frontier  of  Serica,  Marinus,  on  the  autiiority 
of  the  merchants,  reported  a  journey  of  seven  months,  which  Ptolemy  considers  as  monstrous 
and  incredible,  though  he  admits  that  the  road  is  exposed  to  the  greatest  hardships  and  diffi- 
culties The  question,  what  is  the  country  described  by  Ptolemy  and  his  contemporaries  as 
Serica,  is  the  most  curious  in  the  ancient  ffeomphy  of  Asia.  The  earliest  modem  opinion 
identified  Serica  with  northern  China,  whUe  uie  country  of  the  Sine  composed  the  southern 
part.  IVAnville,  however,  who  transported  the  Sinn  mto  the  coast  of  Cambodia,  carried 
westward  also  the  Seres  into  the  countrv  of  the  Igours,  or  Eygurs,  including  in  their  terri- 
tory onlj  the  small  projecting^  portion  of  the  Chinese  province  of  Shensee.  Mr.  Pinkerton 
places  It  still  fiuther  west,  m  Little  Bucharia.  M.  Gosselin,  followed  generally  by  the 
present  French  school,  contends  that  Serinagur,  in  tHe  north  of  Hindostan,  is  the  real  Sera 
metropolis  of  Ptolemy.  I  can  see  no  reason  fbt  altering  the  grounds  on  which  I  concluded 
formerly,  and  endeavoured  to  prove,  Serica  to  be  simply  China.  (See  Edinburg  Phil,  TVans. 
ToL  viiL  On  the  ancient  Geo^phy  of  Central  and  Eastern  Asia.)  All  the  natives  of  India 
whom  Ptolemy  saw  assured  him  that  the  Seres  lay  beyond  the  Sinie,  and  China  is  beyond 
Siam.  The  Sine  (Siam)  had  to  the  north  Scythia  beyond  Imaus,  which  country  had  Serica 
on  the  east  Serica  is  described  as  traversed  by  two  great  rivers,  flowing  eastward,  as  tiie 
Hoang-ho  and  Yang-tse-kiang  actually  do.    Serica,  according  to  Pto1emy*8  graduation,  was 
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ftnrtoflB  hudved  duIm  fixm  north  to  south,  and  eieven  hiindred  from  OMt  to  wett,  a  vmy 
cloie  appnwch  to  the  dinwnfiionB  of  modem  China.  Serica,  then,  in  fixm*  extent,  seograp 
phical  setturee,  and  relationa  to  the  neighboorin^  ooontriea,  exactly  oorreipoiida  to  ue  mo- 
dexn  Qumu  Not  less  oonfimnable  is  the  report  given  of  the  national  chancter.  The  Seres 
are  represented  as  frujnl,  quiet,  sedate,  and  tranquil  beyond  all  other  nations ;  as  of  dl 
others  the  most  unwarlu»,  and  the  roost  aveise  to  the  use  of  arms;  as  shunning,  wkh  the 
most  studious  care,  the  society  and  intercourse  of  strangers,  and  scarcely  ever  allowing 
them  to  enter  their  territory ;  as  carrying  on  trade  at  a  fixed  frontier  station  only,  and  mider 
the  strictest  precautions ;  as  selling  their  own  commodities  without  receiving  the  commo- 
dities of  other  nations  in  return.  Silk  was  the  staple  of  Serica,  and  it  is  of  China.  With 
regard  to  M.  Gosselin^s  Indian  theory,  it  must  now,  we  suppose,  be  on  all  hands  given  up^ 
since  Thibet  and  Northern  India,  instead  of  being  connected  bv  the  valley  of  the  Ganses, 
have  been  fiwnd  sepamted  by  the  unbroken  ccmtinuity  of  the  loftiest  ridge  of  the  Himmaleh, 
which  can  be  penetrated  only  by  a  few  most  perilous  and  tremendous  paansi 

Respecting  Hindostan,  and  its  limitary  regicms,  the  details  ^ven  by  Ptolemy  include  a 
great  mass  <x  sound  infiNmmtion.  In  some  important  particulars,  mdeed,  his  map  is  decidedly 
superior  to  those  possessed  by  the  modems,  previous  to  the  late  important  accessions  to  their 
knowledge.  He  describes  the  Ganges  rising,  as  it  really  does,  on  the  southern  side  oi  the 
Himmaleh,  and  in  the  outer  limits  of  Hindostan,  while,  prior  to  the  missirai  sent  by  CoL 
Colebrooke,  in  1806,  its  origin,  and  a  considerable  part  of  its  early  course,  were  supposed  to 
be  in  Little  Thibet  The  mission  to  Caubul  first  found  that  all  the  great  westem  rivers 
emptied  themselves  by  cme  channel  into  the  Indus,  as  they  had  been  represented  by  Ptolemy, 
while  modem  maps  had  exhibited  them  entering  by  two  great  separate  channela  The 
same  mission  discovered  two  very  considerable  rivers,  westem  tributaries  of  the  Indus, 
the  Kaumeh  and  th^  Suaut,  of  which  no  trace  had  yet  appeared  in  modem  delineation ; 
but,  on  turning  to  Ptolemy,  we  find  them  accurately  traced  und^r  the  names  of  the  Coe  and 
the  Suaste.  Thus  we  find  him  delineating  with  success  geographical  features  in  the  most 
secret  recesses  of  Asia,  which  remained  unlmown  till  lately  to  the  best-in&nned  of  modem 
geogiaphersL 

The  site  of  Palibothra  is  one  main  point  in  which,  after  much  discussion,  geogimpfaers 
have  in  vain  endeavoured  to  form  an  unanimous  opinion.  It  was  found  I7  Meguthenes  the 
proud  capital  of  the  Gangetic  kingdom,  and  the  greatest  city  of  all  India.  Yet  modem 
geograj^ers  have  not  been  able  to  agree  within  several  hundred  miles  upon  this  marked 
and  celebrated  position.  Arrian  states  that  it  is  situated  at  the  junction  of  the  Ganges  with 
the  Erranaboas,  the  third  river  of  India  as  to  magnitude,  being  surpassed  only  by  the  Ganges 
and  the  Indua  This  scale  of  magnitude  suggests  the  Jumna,  and  at  the  confluence  of  me 
Jumna  with  the  Cianges  actually  stands  AlUdiabad,  a  city  of  great  magnitude  and  high  anti- 
quity, which  is  even  revered  by  the  Hindoos  as  the  *'  king  of  holy  cities.*'  Upon  this  ffeneral 
idea  D'Anville  and,  after  him,  Robertson,  have  consider^  Allahabad  as  occupying  me  site 
of  Palibothra.  On  examination,  however,  this  is  found  in  contradicticm  to  tiie  most  positive 
statements  of  Pliny  and  Ptolemy.  Pliny,  in  express  words,  states  Palibothra  to  be  425  miles 
distant  from  the  juncticm  of  these  two  rivers.  Ptolemy  makes  the  distance  somewhat  greater 
stilL  In  considering  Allahabad,  then,  aa  Palibothra,  we  abandon  altogether  the  authority  of 
these  two  great  geographers,  a  step  in  which  we  should  be  ver^  little  justified,  eith»  by  a 
reference  to  their  general  character,  or  by  our  knowledge  of  their  remarkable  accuracy  with 
regard  to  the  other  features  of  central  and  northern  India.  Their  account  of  Palibotfaiu,  too, 
is  given  upon  the  authority  of  Greek  ambassadors,  who  actually  visited  that  capital  The 
river  next  in  magnitude  is  the  Gogra  or  Sarayu.    But  the  junction  of  this  river  with  the 


Major 
choice  of  Patna,  and  considers  the  junction  of  the  Soane,  at  present  thirtymiles  above  that 
city,  as  having  taken  [dace  formerly  by  a  different  and  nearer  channel  lliis  theory  stands 
on  much  higher  ^^round  than  the  other ;  yet  it  by  no  means  cksely  oorreeponds  with  the 
ancient  data.  Plmy  mentions  both  the  Sonus  and  the  Erranaboas  as  quite  distinct  tributaries 
of  the  Ganges,  and  he  places  the  city  considerably  farther  down  than  Patna  is.  Ptolemy, 
also,  in  giving  the  junction  of  the  Soa  and  the  Ganges,  places  Palibothra  more  than  two 
hundred  miles  below.  Major  RennelPs  theory,  then,  brings  us  considerably  short  of  the 
point  at  which  this  ^reat  capital  ou^t  to  be  situated. 

Another  point  which  appeaj^  to  me  to  unite  the  name  and  position  of  Palibothra  has 
been  mentioned  {Ditafveriea  in  Asia,  v.  I  p.  491.),  and,  without  being  inclined  v^  confi- 
dently to  dogmatize,  it  still  appears  to  me  to  combine  better  tiie  dirorent  requisites  than 
any  other  yet  named.  The  name  of  Boglipoor  may  be  considered  identical  with  Paliboor ; 
for,  in  transferring  Indian  terms  into  our  characters,  P  and  B,  O  and  A,  are  always  used 
promiscuously ;  and  the  termination  attached  by  the  Romans  is  evidently  accoiding  to  their 
system  of  hunionizing  foreign  sounds  with  their  own.  A  name  is  of  little  consequence 
when  it  is  not  accompanied  with  a  corresponding  position;  but  here  this  appears  to  coincide 
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Bttrlyt  thoogli  net  indeed  quite  exactly,  with  Pliny.  He  mikeli  PlLlibodm  4M  maes  from 
the  junction  of  the  Ganges  and  Jmrnia,  and  OUO  front  CSknge,  t  caj^tal  ntoated  it  the  moath 
of  the  fermer.  Bo^lipocx',  however,  inrtead  of  heing  only  two-fifths  of  the  dvtanoe  between 
these  two  points,  is  about  exactly  midway.    The  space  lower  down  the  river,  bein^  leai 


known,  might  more  readily  have  been  exaggerated,  and  Ganffe  being  on  the  most  easterly 
branch  of  the  Ganges,  mi^t  occupy  nearly  the  pontion  of^ami^ad.  The  place  aasigned 
by  PtolcDvy  is  exactly  midway,  and  therefore  coincides  strictly  wi^  the  position  of  Bogli- 
poor.  Near  it  the  Ganges  receives  the  Coosy,  or  river  of  Nepaul,  certainly  not  the  thiid 
m  India  as  t^  magnitude ;  but  the  ambassadors  might  not  have  very  precise  means  of  as- 
certaining the  re&tive  dimensions  of  the  Indian  rivers.  There  is,  therefore,  a  great  weight 
of  evidence,  as  to  name  and  pootion,  in  fiivonr  of  the  theory  here  proposed.  I  must  oonfeM, 
however,  that  I  find  no  description  of  any  monumeAta,  such  as  might  be  expected  to  mark 
the  ancient  site  of  so  splendid  a  canitaL  Indian  structures,  however,  are  not  usually 
composed  of  materials  si^iently  solid  to  renst  the  ravages  of  sixteen  centuries.  If  the 
local  data  could  at  all  have  allowed  us  to  fix  upon  the  thrice  ancient  and  holy  Benares,  its 
charaeter  wooM  have  given  it  at  once  a  pre-eminence;  but  this  is  impossible.  Rs/- 
jemahl,  suggested,  is  not  very  distant  fiiom  Bcjglipoor;  but  besides  losing  the  coin- 
cidence of  name^  it  agrees  less  than  the  other  positicm  with  the  statements  both  of  Ftdemy 
"  Pliny. 
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In  the  delineation  of  Africa,  Ptolemy,  himself  an  African,  had  obvious  advantages.  Ac- 
eovdingly  his  delineations  of  setveral  of  the  most  interior  features  have,  as  in  the  case  of 
stwtLem  India,  proved  to  be  more  accurate  than  those  given  by  modem  ffeographers  down 
lo  a  very  recent  period.  The  course  of  the  Nile,  up  to  its  highest  probuile  souree  in  the 
eentral  rsnge  of  the  mountains  of  the  Moon,  has  been  justified  by  recent  inquiry,  in  oppo> 
situn  to  tkt  Portuguese  misBkAaries,  who  drew  it  fitan  the  mountains  and  lakes  of  Aoys- 
iinia.  This  eriginu  fountain-head  has  not  yet  been  traced  by  the  daring  foot  of  the  modem 
trsveUer ;  but  the  deseriptkm  given  to  Brown,  of  its  descent  from  the  groat  mountain  chain 
sonth  of  IXofoor,  corremonds  very  exactly  with  Ptolemy,  making  auowance  only  for  his 
emneooa  jfraduatioa.  With  eqmd  fldelitv,  he  delineates  the  Astuxiras,  or  Atbara,  the  A»> 
tapoB,  or  nver  of  Abyssinia,  successively  ndling  into  it  from  the  east  He  has,  indeed,  mnde 
Meioe  an  ishmd,  enclosed  by  branches  of  the  Nile ;  but  modem  discovery  has  shown  it  to 
be  so  very  nearly  insular,  in  consequence  of  the  great  bend  taken  to  the  south,  that  the 
emr  cannot  be  considered  excessive. 

Li  regard  to  central  Africa,  Ptolemy  had  not  equal  advantages,  on  account  of  the  di** 
tance,  because  no  track  had  yet  been  formed  across  the  vast  ocean  of  desert  which  inter- 
vened. It  appears  tp  me  a  matter  of  some  difficulty  to  ascertain  the  precise  extent  of  his 
knowledge  as  to  this  region.  M.  Goasdin  has  not  hesitated  to  assert,  that  he  knew  nothing 
of  Africa  south  of  the  desert,  and  that  all  the  features  which  he  has  assigned  to  interior 
Ubf^  and  the  course  of  the  Niffer,  belong  in  fiu:t  to  Fezssn  and  that  region  behind  the 
Atla«  which  we  call  the  Fled-el-Jereede,  or  Land  of  Dates.  This  opinion  certainly  receives 
mnch  eoontenance  when  we  find  the  Garamantes  and  the  Garamantica  vallis  placed  on  the 
same  line  with  the  Niger,  the  lake  of  Nigritia,  and  the  other  leadinff  central  features.  I 
^tjSl,  however,  think  it  probable  that  Ptolemy  might,  by  way  of  the  Upper  Nile,  have  ob- 
tamed  intelligence  reelecting  a  portion  at  least  of  these  vast  regicms,  the  approach  to  which 
by  way  of  Dongola  ai^  Sennaar  was  not  obstracted  by  any  very  insurmountable  barriers. 
Resides  the  agreement  of  several  names,  as  Gana,  Tagana,  Panagra,  the  general  picture 
of  this  region  as  one  of  lakes,  rivers,  and  mountains,  agrees  much  better  with  the  mterior 
than  with  the  arid  tract  between  Atlas  and  the  desert  My  suspicion  therefore  ii,  that  Ptol- 
emy, unacquainted  with  any  route  across  the  great  desert,  was  not  aware  of  the  wide  iiw 
terval  between  the  features  to  the  north  and  those  to  the  south  of  it,  and  linked  them  to* 
geltfaer  in  his  description  as  contiguous  and  connected.  As  his  knowledge  of  central  Afirica 
was  thus  obtained  only  in  a  westerly  course  from  the  Nile,  it  was  not  ukely  to  extend  be- 
yond the  eastern  part  of  the  vast  breadth  between  the  Nile  and  the  ocean.  The  Mens  Man- 
dms,  his  most  western  feature,  with  a  great  river  flowing  from  it  into  the  lake  of  Nigritiat 
may  perhaps  be  recognised  in  the  mighty  range  of  the  mountains  of  Mandara  and  the  river 
Sbicry  flowing  from  them  into  the  lake  or  sea  of  the  Tchad.  About  this  quarter  I  should 
conceive  the  knowledge  which  reached  Ptolemy  by  inland  channels  probably  terminated ; 
and  the  Atlantic  coajrt,  known  to  exist  by  the  vojrages  of  Hanno,  Scylax,  and  Polybius,  was 
united  to  these  objects  by  a  merely  hypothetical  construction.  In  regard  to  the  course  of 
flie  Nkfer,  it  is  difficult  to  say  very  precisely  what  were  Ptolemy^s  views,  and  we  oidy  per- 
ceive uutt  he  made  it  an  inland  river,  neither  flowing  into  the  Atlantic,  nor  by  the  Nile  mto 
uie  Mediterranean. 

^ this  great  central  region  of  Africa,  however,  Ptolemy  had  obtained  some  no- 
tices from  which  he  might  ^ve  estimBted  ite  magnitBde.  Two  Roman  expeditions  had- 
beat  tepoited  to  bJniy  one  mnde  by  SepCimius  FUceus  tnm  Qanona,  and  the  other  by  JnliM 
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Matennis  fiom  the  oout  of  Gyrene.  Hie  fanoat  in  three,  and  the  latter  m  four  """*^p^ 
had  penetrated  into  the  country  of  the  Ethiopiana.  Ptolemy  expreaaee  himself  very  scept^ 
cal  as-  to  the  poesible  length  of  this  march ;  nevertheleee  he  lays  down  the  countiy  of 
Agisymba  as  that  fitrthest  region  of  interior  Ethiopia  into  which  these  commanders  had 
penetrated.  A^psymba  we  suspect  to  be  Agadez ;  at  least  as  the  march  comprehends  no 
rivers  or  lakes,  it  cannot  well  have  reached  the  line  of  the  Niger.  Nevertheless  Ptolemy- 
places  it  considerably  to  the  south  of  Nigritia ;  which  is  doubUess  in  &vour  of  the  limited 
extent  which  M.  Gosselin  allows  to  his  information.  But  we  may  observe  that,  supposing 
Ptolemy  to  have  formed,  in  the  manner  above  supposed,  his  idea  of  the  plain  of  the  Niger 
as  little  removed  to  the  south  of  Fezzan,  he  must,  in  protracting  marches  of  three  or  foor 
months,  necessarily  have  carried  the  line  much  fiirther  to  the  south. 

In  regard  to  the  western  coasts  of  Africa,  Ptolemy's  delineation  is  not  very  luminous,  but 
appears  on  the  whole  to  favour  M.  Gosselin's  views  respecting  the  extent  of  Hanno's  voy- 
age and  of  the  knowledge  of  the  ancients.  He  does  indeed  present  two  rivers,  the  Daradns 
and  the  Stachir,  flowing  on  a  line  with  the  plain  of  Nigritia.  But  I  have  no  idea  that 
Ptolemy  could  have  any  precise  information  reaching  across  the  entire  breadth  of  the  con- 
tinent, and  conceive,  as  already  hinted,  that  the  coast  and  interior  were  here  hypothetically 
united.  As  Ptolemy  placed  the  plain  of  the  Niger  much  too  fiur  north,  he  might  make 
these  rivers  on  a  line  with  it,  without  identifying  them  with  the  Senegal  and  Gambia. 
His  position  of  the  Fortunate  Islands  (Canaries)  opposite  to  their  moutlu,  and  south  <^ 
Ceme,  is  not  at  all  in  &vour  of  the  opinion  which  carries  these  last  features  deep  into  cen- 
tral Africa* 

On  the  eastern  coast  of  Africa,  Ptolemy  adds  to  the  line  described  by  the  author  of  the 
Periplus  a  coast  extending  from  the  promontory  of  Rhaptum  to  that  of  Prasum.  At  this 
point  the  coast,  hitherto  running  south-west,  changes  to  south-east  No  details  are  given 
of  this  coast,  which  is  described  as  rough  and  difficult  to  navigate.  We  can  neither,  with 
M.  Gosselin,  limit  Prasum  to  Brava,  nor  with  Vincent  cany  it  so  ftr  as  Mosambique.  There 
is  no  part  of  the  coast  to  which  the  direction  assi^ed  to  it  belonffs,  except  from  Qniloa . 
to  Cape  Delgado ;  and  if  Rhaptum  be  at  or  near  Quiloa,  the  latter,  a&owing  for  some  exag- 
geration of  distance  on  a  coast  so  little'  known,  will  be  the  promontory  Prasum.  Five  de- 
grees east  and  three  degrees  sooth  of  this  promontory  is  the  island  of  Menuthiaa  The 
Menouthesias  of  the  Periplus  appeared  prettir  plainly  to  be  one  of  the  smaller  islands  near 
the  African  coast,  and  probablv  Zanzibar;  but  none  of  these  could  be  the  MenathiBs  of 
Ptolemy,  which  is  manifestly  IWadagascar. 


BOOK    II. 

GEOGRAPHY  OF  THE  MIDDLE  AGES. 

Uimm  the  **  geography  of  the  middle  ages  **  may  be  comprehended  that  of  the  Arabian  or 
Saracen  nations,  during  the  period  when  science  was  successfully  cultivated  among  them ; 
and  ^e  geograpMcal  ideas  prevalent  in  Europe,  during  that  long  darkness  which  preceded 
the  reviw  Sf  learning,  and  the  commencement  of  maritime  disrovery. 


CHAPTER  L 
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ARABIAN  GEXXSRAFHT. 

The  Arabs  were  for  some  time  the  most  learned  of  natioosL  As  the  mantle  of  science 
dropped  from  the  sa^  of  Greece  and  Rome,  it  fell  upon  this  wild  and  strange  race,  sprung 
from  the  bosom  of  bigotry  and  barbarism.  The  fimatic  hordes,  who,  under  the  guidance^ 
their  fidse  prophet,  rushed  from  the  heart  of  Arabia,  at  first  owned  no  law  but  the  Koran  and 
the  sword.  When  they  had  conquered  half  the  world,  however,  and  founded  splendid  capi- 
tals on  the  banks  of  the  Euphrates  and  the  Guadalquivir,  there  arose  a  race  of  humane  and 
polished  princes,  who  studiously  sought  to  relumine  the  almost  extinguished  lamp  of  science. 
Almamoun  above  all,  in  the  ninth  century,  may  rank  among  the  most  distinguished  of  its 
patrons  who  have  ever  filled  a  throne. 

Geograidiy  among  the  Arabian  states,  appears  to  have  been  studied  with  greater  ardour 
than  at  any  other  pkce  or  country,  except  at  Alexandria.  It  employed  the  peus  of  several 
of  their  most  eminent  writers;  Masudi  and  Ebn  Haukal  in  the  ninth  and  tenth  centuries; 
Abulfeda  and  Edrisi  in  the  twelfth  and  thirteenth ;  to  whom  may  be  added  the  respectable 
names  of  Ibn-al-Vardi,  Bakoui,  and  Scheabeddin.  Although  none  of  their  works  have  be- 
oome  at  all  familiar  to  the  European  reader,  yet  learned  men  have  translated  portioDs,  which 
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not  only  canT«r  tt  gtoenl  idetot 
moBOB  dMtiieta  of  the  globe  which  < 


lUed  ^eawimplMn  to 
lemunea  nnfcDOwn. 


otherwiae  would  have  bng 
SaoT.  L— General  Syttem.  Fig.  11. 
Tbe  mathematical  aciences,  and  above  all  aitTDDOtny,  were  amcog  the  moat  &va>irite  ni^ 
anha  rf  tbe  conrt  of  Bagdadi  and  the  ample  reaources  which  they  aScoded  were  apfuied 
with  conaiderable  care  to  the  impaavaBMnt  at  gewiaphj.  Id  833,  tho  cali{^  Almuooim  en- 
deaTODted,  bf  obaervatiooa  of  latitude  made  at  £uf«,  uid  at  a  point  in  the  deaeit  of  Pal- 
mjia,  to  moaaure  the  circumference  of  tbe  globe.  In  all  the  coontriee  subject  to  the  Habo- 
medan  anna,  nnmenna  obserraticna  ate  reoMded  which,  though  not  always  ri^orousl]'  cor* 
rect,  a{^iear  at  least  to  ba?e  been  real,  and  not  merely  calculated  out  of  itiiMranee,li'-~ '''  — 

' "      "        ''  ipbera.    The  tablef     " " ""      "  .    -  .- 

a  republidied  by  I: 


Voul 
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Mny  eoiAitne%  hiUmlo  ndmown  and  iMutenwa^  were  OEplGndt  isd  ia  mbm  deeiw 
civiliised,  by  the  Moiieiii  wxam.  Those  on  the  Ozw  ud  the  JaaoortoB,  th«  Asktie  Seytkm  ctf* 
the  ancientfl,  and  occupied  then  only  by  Nomadic  hordeB,  were  covered  by  them  with  great 
and  flouriahinf  citiea.  Among  theae,  Samaicand  became  afterwards  the  capital  of  an  empire 
that  extandea  over  half  of  .£iia.  At  the  oppoaite  eztremityf  Manrilaaia,  wkicb  had  been 
regarded  by  the  Romaaa  aa  almoat  beyond  the  limita  of  aocial  eldatence,  beoame  a  iouifehznr 
kiagdom,  iui  pcwaawd  in  Fes  aa  eminent  adiool  of  leaming.  Even  beyond  the  limita  of 
tlie  Mahomedan  world,  miasiona  were  aent  to  explore  the  remoleat  limita  of  the  eaat  and 
weet  One  intereatinff  reaoH  of  theae  baa  been  coDDmimieated  in  the  relation  of  two  Mahc^ 
medan  travellers,  Wahad  and  Abazaid,  who  in  the  ninth  centory  penetrated  into  C%ina ;  and 
Ifave  a  description  of  that  coimtry ;  which,  though  only  recently  hnown  to  na  by  the  trandar 
tion  of  Renandot,  muat  have  been  the  earl^st  ever  eoammnicated  to  the  nationa  of  the  west. 
From  liabon,  also,  the  brothers  Almagrarim  aailed,  endeavooring  to  anticipate  thediacoveries 
of  Colmnbus,  by  exploring  unknown  countries  beyond  **  the  sea  of  darkness."  For  ten  or 
eleven  days  they  steered  westward ;  but  seeing  a  storm  approaching,  the  light  faint,  and  the 
aea  temp^rtuoos,  they  dreaded  having  come  to  the  dark  boundaries  of  the  earai.  They  turned 
therefore  south,  sailed  twelve  days  in  that  direction,  and  came  to  an  island,  which  they  called 
Ganam,  or  the  island  of  birds;  but  the  flesh  of  theae  birds  was  too  bitter  to  be  eaten.  They 
sailed  on  twelve  days  fiurther,  and  came  to  another  island,  the  king  of  which  assured  them 
that  their  pursuit  vras  vain :  that  his  father  had  aent  an  expedition  nr  the  asme  purpose ;  bat 
that,  after  a  month's  sail,  the  light  had  wholly  Ihiled,  and  they  had  been  oUij|;ed  to  reture.  The 
adventurers,  therelbre,  made  their  way  back  to  the  coast  of  Africa,  which  they  reached  in 
three  da^^s.  The  bearings  stated  seem  to  point  out  Madeira  and  the  Canaries  as  the  two 
islands  visited  in  this  expedition. 

In  regard  to  the  gen^^  outline  of  the  earth,  the  Arabs  aeem  to  have  ckxiely  adhered  to 
ancient  theories.  They  revived  the  early  impression  of  an  ocean,  which,  like  a  zone,  encom- 
passed the  whole  earth.  This,  according  to  a  natural  feeling,  vras  chaiaeterized  aa  the  '^  Sea 
of  Darkness,**  an  appeUation  most  usuidly  given  to  the  AUantic ;  but  the  northern  sea  of 
Europe  and  Ada,  inirotrin^  still  more  mysterious  and  gloomy  ideas,  is  called  the  "  Sea  of 
pitchy  Darkness.'*  Edrisi  has  even  imagined  the  knd  as  floating  in  the  sea,  and  only  part 
appearing  above,  like  an  egg  in  a  baain  of  water.  At  the  same  time  he  divides  it  into  seren 
seas,  fimcifhlly  aparopriated  to  the  seven  climates  into  whkh  the  earth  waa  divided.  Ac* 
cording  to  theae  climaiea,  he  describes  the  earth  begixming  at  the  west^n  and  proceeding  to 
the  eastern  extremity ;  an  ill-jud^^ed  arrangement,  which,  by  a  mechanical  section,  separateB 
portions  of  territory  the  moat  intimately  connected.  The  knowledge  of  the  Arabs  was  sub- 
jected to  another  and  a  voluntarv  limitation.  They  studiously  desisted  fifom  aU  inomry 
respecting  those  blinded  nations,  whose  minds  had  never  been  illumined  by  the  light  or  ^e 
Koran.  Ibn  Haukal  even  makes  it  a  subject  of  glory,  that  he  had  found  noUiing  wortiby  of 
remark  among  nations  who  could  not  be  viewed  without  horror  by  men  who  had  any  maate 
principles  of  virtue,  wisdom,  or  religion.  These  views  of  the  subject  greatly  restricted  Ibeir 
means  of  knowledge  in  respect  to  Earq)e,  and  rendered  it  of  little  value,  unless  with  regard 
to  those  two  continents,  which  their  arms  had  rendered  to  a  great  extent  Mahomedattk 

Saor.  n. — ^Afta. 

The  Asia  of  the  Arabs  comprised  a  wider  range  than  had  belonged  to  that  contbent  under 
any  former  system.  China  is  distinctly  markeo,  partly  under  the  appellation  d  Seen,  and 
partly  under  that  of  Cathay ;  the  former  term  appearing  to  compr^end  India  beyond  the 
Gangea.  Lamery,  productive  in  camphor,- gold,  ivory,  and  dye-woods,  appears  by  these 
products  to  be  Sumatra,  and  mention  is  even  made  of  Al  Djavah.  The  countries  on  the 
Oxus  and  Jaxartes  having  become  the  seat  of  an  extended  Moslem  en^pire,  (^  which  Samar- 
cand  was  the  capital,  Tartary,  both  eastern  and  western,  was,  for  the  first  time,  delineated 
with  tolerable  accuracy ;  manv  of  the  leading  positions,  in  th^  hitherto  inaccesinble  part  of 
the  continent,  were  even  fixed  by  astronomical  observation ;  and  some  positive  thougn  faint 
and  indistinct  notice  appears  to  have  been  received  respecting  the  people  situated  along  the 
shores  of  the  Northern  Ocean.  Unfortunately  the  main  objects  of  curiosity  and  inqUinr  were 
Gog  and  Magog.  The  authentic  application  of  these  names  has  been  observed  lOidet  the 
Hebrew  i^stem  as  belongmg  to  a  devastating  race  firom  the  shcnres  of  the  Euxine  and  Caspian. 
Oriental  rancy  had  tranranrmed  them  into  two  enonnous  giants,  who  had  erected  an  impreg- 
nable oasde  on  the  borders  of  Scythia.  The  effi>rts  made  by  the  coart  of  Bagdad  m  pursuit 
of  this  chimera  were  very  extraordinary.  The  first  expedition  was  undertaken  w^  the 
hope  of  finding  it  somewhere  on  the  shores  of  the  Caspian;  but  as  their  conquests  soon 
embraced  the  whole  of  that  region,  without  the  slightest  trace  of  this  tremendous  castle,  the 
more  southern  country  of  Bokhara  was  the  next  object  of  search.  When  that  also  had  been 
surveyed  in  vain,  the  court  was  involved  in  much  perplexity,  and  scarcely  knew  to  What 
ulterior  region  Iheir  view  was  to  be  dbrected.  At  length  one  of  the  caliphs  dispatched  a 
mission,  with  strict  injunctions  on  no  account  to  return  withouthaving  discovered  the  castle 
of  Gog.    The  envoys,  according  to  Edriai's  report,  proceeded  fibnst  along  the  shores  of  tiie 
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C^spiui,  then  tfazongh  a  vut  extent  of  desert,  prafaaUy  tbe  oonntiy  of  tlie  KifgUm^  when 
Ibey  arrived  at  a  stuoendous  laoge  of  monntaiim,  which  must  hare  been  the  Altai.  Here 
they  did.acti]a]ly  fina  or  pretend  to  find  aomething  which  they  concluded  to  be  the  eaatle  of 
Gog  and  Magog.  Perfaape  they  reached  some  of  thoee  aneioit  monimientB  which  have  been 
fcimd  aloaii^  this  range,  and  gladly  emt»aced  this  pretext  to  rid  themeelves  of  so  troublesome 
a  commisBion.  Thepicture  they  drew  of  it  was  certainlv  very  hifffaly  ooloured,  aeccwding 
to  Oriental  taste.  T^  walls  wore  of  iron  cemented  with  brass,  and  a  gate  fifty  cubits  high 
was  secured  bv  bolts  and  bars  of  enormotis  magnitade.  The  minds  of  the  An^  were  thus 
set  at  rest,  and  in  all  the  fiiture  delineaticMis  of  Asia  this  nu|^  castle  wis  seen  tnwering  at 
its  fiirthest  extremity. 

Sbot.  UL^Africm. 

In  regard  to  Africa,  the  wide-extended  settlementB  of  the  Arabs  affinded  them  new  sources 
of  inftrmatiQiL  The  Mediterranean  coast,  indeed,  as  ihras  Nunudia,  bad  been  fully  explored 
fay  the  ancients,  and  had  even  formed  a  more  intunat^part  of  their  political  system  tnan  it 
us  done  of  that  of  the  modems.  By  the  Arabs,  however,  who  had  established  here  a  suc- 
rosskm  of  kingdoms,  it  was  described  in  greater  detail  than  ever;  and  as  the  most  western 
of  these  kingaoois  was  the  flourishing  one  of  Morocco,  this  region,  cominrising  the  nearly 
unknown  tracts  of  ancient  Mauritania,  formed  an  almost  entirely  new  acquisition  to  know- 
ledge. But  their  grandest  achievement  consisted  in  forming  a  road  across  the  Qn^l  Desert,  « 
anf  in  colonising  a  considerable  part  of  the  central  regions  of  Africa.  They  here  fbunded  a 
series  of  poweirol  kingdoms:  Grhana,  the  modem  Kuio;  Tocrur,  which  we  conceive  to  be 
flbcfcatno;  Kaku  and  Kauga,  idiich  recent  travellers  have  found  in  and  near  the  modem 
region  called  Botnou.  They  described  those  countries  as  situated  on  the  Nile  <^  the  Ne- 
groes, which,  contrary  to  ancient  opinions,  they  represented  as  rising  indeed  from  the  same 
imntain  with  the  Nue ;  but  as  flowing  westwaru  across  all  Africa,  and  fklling  into  the 
Atbatic  ocean  or  sea  of  darkness.  At  its  mouth  they  placed  the  island  of  Ulil,  i^ence  salt 
was  conveyed  to  all  the  Negro  territories,  which  were  entirely  destitute  of  that  necessary 
of  lift,  lliis  view  of  the  subject,  though  erroneous,  was  naturally  suggested  by  the  course 
of  the  riven  within  the  region  with  which  they  were  alone  intimately  acquainted ;  but  we 
reserve  this  discussion  for  a  separate  chapter,  when  we  propose  to  give  a  succinct  view  of 
the  saccessive  theories  respecting  this  great  African  river.  We  shall  at  present  onl^ 
observe,  that,  as  Tocrur  is  described  to  be  only  eighteen  days*  joumev  from  the  ocean,  it  is 
plain  that  the  knowledge  of  the  Arabs  did  not  extend  to  Tombuctoo ;  that  they  knew  nothing 
of  the  Senegal  or  Gambia,  or  the  countries  upon  these  rivers ;  and  that  the  ocean  into  which 
they  represented  the  Nile  of  the  Negroes  as  fUling  was  either  a  hypothetical  feature  alto- 
ge&er,  or  was  at  least  hypothetically  connected  wim  all  that  they  knew  <^the  eastern  tracts 
of  interior  Africa. 


CHAPTER  n. 

EUROPEAIV  OE06RAPHT  DURING  THB  DARK  AOBB. 

Emr  the  imperfect  knowledge  possessed  by  the  ancient  gecmiphers  became  involved  in 
tiie  general  progress  of  that  intellectual  darkness,  which  ensued  on  the  decline  of  the  Roman 
empire.  Europe,  overwhelmed  with  a  deluge  of  barbarism,  no  longer  cultivated  art  or 
science ;  and  the  rade  states  into  which  it  was  divided  had  cmly  a  vague  idea  of  each  other's 
sitoation.  The  advance  of  this  darkness  may  be  observed  in  an  anonymous  work,  published 
at  Ravenna  in  the  eighth  century.  The  writer  presents  only  confused  fragments  of  the 
infonnation  contamed  in  Ptolemy  and  Pliny.  The  coast  of  India,  indeed,  Sie  mercantile 
route  to  which  appeam  to  have  been  kept  open,  is  still  delineated  with  some  doffree  of  cor- 
rectness. But  tiie  whole  interior  of  Asia,  from  China  to  Baotriana,  is  included  under  the 
name  of  ^Seric  India:**  the  Cai^ian  re-^»pears  as  a  gulf  of  the  Northern  Ocean;  in  short, 
all  these  distant  regions  are  viewed,  in  the  manner  natiual  to  ignoranoe,  as  a  dim  and  inde- 
finite expanse,  the  fimtures  of  which  were  all  confusedly  blended  with  each  other. 

The  manasteries  during  the  dark  ages  afforded  an  asylum  for  all  that  remained  of  ancieBt 
knowled^re ;  in  them  the  msnnscripts  of  many  of  the  classic  writers  were  still  preserved, 
though  little  coomilted.  The  reading  aloud  of  histories,  and  deseriptions  of  neighbouring, 
and  even  of  distant  countries,  foimed  a  mode  of  beguiling  the  tedious  hours;  but  mese  being 
reoozded  under  the  title  of  **  Wonders  of  the  Worid,'*  imd  crowded  with  the  most  eztrava* 
gant  fohles,  served  rather  ibr  the  amusmnent  of  the  fiie-side,  than  fbr  any  real  instraction. 

The  missions  undertaken  for  the  conversion  of  the  northern  pagans  were  the  principal 
channel  by  which  any  geographical  knowledge  was  conveyed.  The  missionaries  did  not,  at 
this  time,  attexnpt  to  pass  tae  limits  of  Europe ;  but  directed  their  efibrts  towards  the  con- 
veraon  a£  the  ^vonic  tribes,  who  occu{Med  Poland,  Prussia  and  livoniB.  Other  appears 
even  to  have  penetrated  through  the  interior  of  Russia  to  the  White  Sea ;  he  undertook  also 
sn  extensive  voyage  along  the  coasU  of  Norway.  The  AnghSuoan  WiliKd,  named  by  the 
pope  the  sjMstle  of  the  Germans^  appears  to  have  been  the  person  who  tnuMDutted  the  most 
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Ihll  details  lelatiTe  to  the  Slavonic  tribes.  St  Otto,  bishop  of  Bamberg,  aod  Anscaire,  a 
monk  of  Corbie,  penetrated  to  the  kuogdoms  of  Sweden  and  Denmark ;  bat  the  details  of 
their  mission  have  not  been  preserved.  Althou^,  however,  the  monks  thus  did  something 
to  illnstrate  the  geography  of  Eoiope,  there  is  sufficient  evidence  that  they  laboured,  in 
many  instances,  mider  the*  grossest  ignorance ;  some  of  them  knew  not  even  the  capital  of 
their  own  country,  or  the  cities  nearest  to  their  own. 

The  great  monarchs  made  some  eflforts  to  rescue  the  age  from  this  state  of  profound  icno- 
lance.  The  two  illustrious  monarchs,  Charlemagne  and  Alfred,  distinguished  themselves 
by  their  endeavours  to  promote  geography :  the  former  constructed  a  nlver  table  of  large 
dimensions,  on  which  was  delineated  the  whole  world  so  frr  as  known  to  him ;  unfortunat^y 
the  materials  were  too  costly,  and  the  silver  world  was  soon  melted  down  to  supply  the 
necessities  of  one  of  its  kingdoms.  Alfred  produced  a  more  valuable  monument  in  a  descrip- 
tion of  the  north  of  Europe,  from  the  best  materials  which  could  be  then  collected,  and  which 
ibrms  still  the  best  recoid  of  the  geomphical  knowledge  of  that  age.  Under  the  direction 
of  William  the  Conqueror  was  drawirup  that  important  document  called  Doomsday  Book,  in 
which  the  population,  the  culture,  and  Uie  taxes  paid  by  each  district,  are  exhibited  in  the 
greatest  detaiL  A  similar  survey  of  Denmark  was  made  in  the  thirteenth  century,  by  its 
sovereign  Waldemar  n.;  and  of  the  Mark  of  Brandenburg,  in  the  fixirteenth  century,  by  the 
emperor  Charles  IV. 

The  Danes  and  Norwegians,  the  Northmen  as  they  were  called,  while  under  their  mighty 
sea-kings  thej  spread  desolation  over  the  maritime  districts  of  Europe,  necessarily  acquired 
a  very  extensive  knowledge  of  its  seas  and  coasts.  Such  knowledge,  though  nowhere  formed 
into  any  regular  system,  may  be  traced  in  the  sagas,  or  metri<»l  histories  in  which  they 
celebrate  the  gallant  exploits  of  their  countrymen.  They  were,  of  coarse,  familiar  with  all 
the  countries  bordering  on  the  Baltic.  They  knew  by  conquest  Orkney,  Shetland,  the  He- 
brides, and  the  western  coast  of  Ireluid.  Their  fleets  reached  even  the  shores  of  Italy  and 
Sicily.  Towards  the  north,  they  established  colonies  in  Iceland  and  Greenland.  But  the 
most  important  discovery  of  the  Northmen  was,  undoubtedly,  America,  if  their  claim  to  the 
merit  of  that  discovery  shall  be  admitted  to  be  made  good.  Li  the  beginning  of  the  eleventh 
century,  Thorwald  and  Leij^  two  natives  of  Iceland,  miving  sailed  far  to  the  south-west,  came 
to  a  country  which  appeared  to  them,  doubtless  by  comparison,  to  be  mild  and  agreeable ; 
the  natives  were  of  dwarfish  stature,  and  maintained  with  them  sometimes  a  hostile,  hot 
oflener  a  friendly  intercourse.  Finding  that  the  rivers  abounded  with  fish,  and  that  the  finest 
fiirs  could  be  procured,  they  and  their  countrymen  repeated  their  visits ;  and  in  1211,  Biatiop 
Eric  is  said  to  have  repaired  thither  with  the  view  of  converting  the  natives.  The  name 
given  to  the  region  is  Vinland,  from  the  vines  growing  in  it ;  a  feature  which  certainly 
occura  to  us  as  very  foreign  to  this  part  of  the  world ;  but,  in  fact,  wild  vines  are  found 
growing  in  all  the  most  nor^erlv  distncts  of  America.  It  is  highly  probable  that  the  conti- 
nent was  not  reached  by  the  Icelandic  adventurers,  and  that  Vinland  was  merely  a  southerly 
district  of  Grreenland. 


CHAPTER  m. 

GEOGRAPHICAL  KNOWLEDGE  DERIVED  FROM  THE  CRUBADEB. 

Thb  crusades  formed  a  series  of  events  which  roused  the  European  mind  from  its  local  and 
limited  range,  and  directed  its  ken  into  the  regions  of  another  continent  The  high-wrought 
enthusiasm  which  impelled  Europe  to  pour  itself,  as  it  were,  in  one  mass  on  the  eastern 
world,  however  blind  might  have  been  the  zeal  which  inspired  it,  was,  on  the  whole,  highly 
beneficial :  it  drove  back  the  tide  of  Saracen  and  Turkish  conquest,  which  might  have  swal- 
lowed up  the  whole  West,  and  involved  it  in  the  same  gloom  of  barbarism  and  supenstitioii 
that  pervaded  the  East  Above  all,  the  crusades  had  a  powerful  influence  in  dispelling  the 
mental  darkness  in  which  the  western  regions  were  involved,  and  inpreparing  that  light  of 
science  and  intelligence  which  was  so  soon  to  dawn  upon  them,  llie  attention  of  Europe 
was  thus  directed  to  these  interesting  and  memorable  regions,  known  hitherto  only  by  tne 
meagre  report  of  some  occasional  pilgrima  Not  only  the  Holy  Land,  with  the  kingdoms  of 
Jerusalem  and  Edessa,  founded  by  the  victorious  crusaders,  but  the  extensive  domains 
belonging  to  the  Saracen  and  Turlush  empires,  became  objects  of  inquiry ;  search  was  now 
made  in  the  writings  of  the  ancient  geographers,  and  perhaps  some  lights  were  derived  even 
firom  the  Arabian  writers.  Sanudo  compiled  a  map  of  the  world,  annexed  to  Bongar's 
'^Gesta  Dei  per  Francos,"  Q^.  12.)  in  which  the  ideas  formed  out  of  the  crusading  expedi- 
tk)ns  are  fully  exemplified :  Jerusalem  is  placed  in  the  centre  of  the  world,  as  the  point  to 
which  every  other  object  is  to  be  refeired ;  the  earth  is  made  a  circle  surrounded  by  the 
ocean,  the  shores  of  which  are  represented  as  everywhere  nearly  equidistant  from  that 
spiritual  capital,  the  site  of  which  is,  indeed,  remarkable  for  its  relation  to  the  three  conti- 
nents, Asia,  Europe,  and  Africa.  Persia  stands  in  its  proper  place ;  but  India,  under  the 
inodifications  of  Greater  and  Lesser,  is  confusedly  repeated  at  different  points,  while  the 
river  Indus  is  mentioned  m  the  text  as  the  eastern  boundary  of  Asia.    To  the  north,  the 
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eaade  ciGog  and  Magoff,  an  Anlrian  fettore,  crowna  a  yast  nokge  of  moantainB,  within 
which  it  18  Mid  that  the  Tartan  had  been  impriaoned  by  Alexander  the  Great  The  Caa- 
pian  a]ipearB,  with  the  boffderin||f  oountries  of  Georgia,  Hyrcania,  and  Albania;  but  theae 
mtniea  atand  nearly  at  the  northern  boundary  of  the  habiti^le  earth.  Africa  haa  a  aea  to 
the  flouth,  atated,  however,  to  be  inacceanble,  on  account  of  the  intenaity  of  the  heat  The 
European  ooontriea  atand  in  their  dne  place,  not  eycn  excepting  Ruaaia  and  Scandinavia; 
though  aome  oveonnghtB  are  obaermble  in  the  manner  in  which  the  two  are  connected 
tc^gether. 


CHAPTER  IV. 

TARTAR  GEOORAPHT. 

Thx  revolationa  of  the  north  of  Asia  next  attracted  the  eyea  of  Europeana  to  the  distant 
qnarten  of  the  world.  The  roaming  tenants  of  thoae  boundless  wilds,  known  under  the 
ancient  name  of  Sc^thia,  and  the  modem  one  of  Tartary,  have  at  various  periods  conquered 
and  deeolated  the  civilized  world  of  Asia.  The  ofispring  of  Tartar  chiefs  sat  for  many  cen- 
toiiea  on  the  thrones  of  Pekin,  of  Delhi,  of  Ispahan,  and  of  Ccmstantinople :  but,  of  the 
Tartar  rulers,  none  ever  raised  so  terrible  a  name,  or  established  so  wide  an  empire,  as 
Gengis  or  Zin^ ;  originally  an  individual  chief  of  the  Monguls,  he  attained  the  general  sway 
over  that  warlike  race,  and  led  them  as  conquerors  from  empire  to  empire.  His  first  and 
most  signal  exploit  was  the  conquest  of  China ;  having  thence  crossed  the  whole  breadth  of 
Asia,  he  died  on  the  shores  of  the  Caspian.  His  successors  pressed  on  westward,  overran  Ruasia, 
and  penetrated  through  Poland  into  Hongary  and  Silesia ;  their  approach,  their  rapid  move- 
ments, and  the  exaj^gerated  reports  of  their  ravages,  struck  the  nations  of  Europe  with  inex- 
pressible terror ;  this  was  greatly  heightened  by  me  prevailing  ignorance  of  geography,  which 
was  such  that  none  knew  when  they  might  arrive,  or  where  uey  might  be  encountered.  The 
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DuiM  were  thua  deterred  one  mmaaa  eren  ftom  gomg  to  the  herring-fitbeiy,  «  the  cout  of 
Scotluxl.  The  Tutera  defeated  utd  killed  the  Duke  of  8ileu& ;  but  a  ^neral  muster  (^ 
the  Gennan  chiTolry  being  made  to  <^>poee  them,  thej  retreated  into  the  mterior  of  Poland, 
and  even  further  to  the  east,  leaving  only  a  numeroui  vanguard ;  but  it  waa  auspected  that 
they  were  <ai]y  miiatering  their  strraigth,  again  to  invade  Europe,  in  tnoro  dreadiiil  and 
deetnictive  an»v. 

Embonj,  at  thia  criiiB,  was  deemed  the  expedient  moat  likely  to  appeaae  the  I1117  of  theae 
dreaded  invadera.  According  to  the  ideas  d'ihe  age,  the  pope  ^ipeared  the  moat  respectable 
chaiBcter,  in  whoae  name  a  minioii  could  be  undertaken,  and  mtaiks  the  most  fitting  ambaa- 
Mdors.  The  choice  was  iojudiciout :  theae  envoys,  ignorant  of  the  political  relationa  <£ 
coontriea,  <^  the  uaages  of  Kicietj,  and  the  mode  of  treating  with  mankind,  obtained  no 
leepect  in  the  eyes  of  the  fierce  conquerors  of  Asia.  They  returned  without  fill  filling  u^ 
object  of  their  miasion ;  and  if  Eunqie  was  not  again  expoaed  to  this  faarbajous  inundatwo,  it 
owed  its  Bafe^,oaly  to  the  diviaitHi  of  the  immenaa  empire  of  Eaptcbak,  and  the  diasenaioofl 
among  its  princea.  These  ambassadors,  however,  traveraed  a  lara^  portion  of  the  continent, 
before  unktMwn  to  Europeans.  One  mimion,  indeed,  under  Ascelm,  which  met  the  Honguls 
(m  the  frontier  of  Persia,  does  not  communicate  any  geographical  information;  but  the 
journey  ef  Caipini,  and  after  him  of  Rubroquis,  Q^.  13.)  led  them  thrragh  the  aortk  of 
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of  the  immense  pUins  of  interior  Asia,  where  they  found  the  great  Tartar  c^>ital  of  Kara- 
konim,  the  chief  aeat  of  the  poMerity  of  Zingis.  Here  the  masters  of  the  world,  while 
embaseies  and  presents  were  waiting  them  from  all  the  courts  of  southern  Asia,  were  living 
in  the  rudest  Scythian  fashion,  feedmg  scantily  on  horse-fleeh  and  mares'  milk,  roving  about 
in  tents,  destitute  of  arts,  and  occupied  only  with  war  and  plunder.  The  Tartars,  however, 
treated  with  a  proud  disdain  all  other  naticms,  over  whom  they  held  themaetvea  as  commiB- 
Moned  by  heaven  to  rule,  while  they  paid  the  most  abject  aubmissitKi  to  their  own  Khan,  re- 
vering him  as  the  appointed  representative  of  the  deity  on  earth. 

Karokorum  was  found  scarcely  entitled  to  the  name  of  city,  being  little  larger  than  oae 
of  the  suburbs  of  Perls,  and  its  most  sumptuous  edifices  scarcely  suitable  to  a  European 
country  town.  The  situation  cd*  this  capital  of  so  gre«t  an  empire  has  been  a  subject  of  seme 
controversy.  D'Anville  places  it  at  a  point  to  the  north  of  China,  near  the  eastern  limit  of 
the  great  desert  of  Shamo  or  Gobi,  while  Fischer  fixes  it  on  the  Orchon,  one  of  the  river* 
which  unite  in  forming  the  Selingba.  1  have  elsewhere  endeavoured  to  show  (Discoveries 
in  Asia,  I.)  that  both  these  positions  must  be  about  a  thousand  miles  to  the  eastward  of  the 
real  site.  It  is  true  that  upwards  of  four  mtxiths  was  occnpied  in  passing  from  the  weetem 
fhmtier  of  Russia  to  this  capital;  and  the  missionsries  complain  of  the  grievous  rapidity  with 
which  they  were  cixiveyed.  They  estimate  the  daily  rate  as  equal  to  the  distance  ftom  Paris 
to  Orleans,  or  about  seventy  miles;  and  this  time  and  route  would  doubtless  be  sufficient  to 
carry  them  to  the  most  eastern  extremity  of  the  continent  But  whenever  they  give  us  the 
time  actually  employed  in  travelling  between  known  points,  a  rate  is  found  which  does  not 
even  approach  to  the  above.  Two  months  are  spent  by  Carpini  in  travelling  from  the  Dnieper 
to  the  Volga,  and  by  Rubruquis  from  the  Danube  to  the  Don,  "  riding  post  as  the  Tartars 
do;"  yet  neither  of  these  spaces  exceeds  in  direct  distance  six  hundred  miles.  Then  from 
the  Volwa  to  the  Ural,  which  may  be  two  hundred  and  fifty  miles,  we  have.twelve  days ; 
while  the  joumeyftom  the  Ural  to  the  inland  sea  of  Balkash,  or  Palcati,  occupied  above 
Ibrty-three  days.  Thus  down  to  that  point  it  required  four  months  to  travel  not  quite  eighteen 
hnndred  miles.  From  the  Balkash  to  Karakonun,  the  journey  was  peifcnned  in  three  week& 
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Is  it  ponible  to  sappoee  that  they  oouM  in  that  time  have  tniTelled  fifteen  hundred  miles,  the 
space  which  would  be  neceaaaiy  to  enaUe  them  to  reach  the  Karakorum  either  of  D'Anville 
or  <^  Fischerl  They  oookl  not  have  passed  the  great  table  plain  of  Soonfaria,  compared  by 
the  Oriental  histories  to  a  great  sea  of  verdure,  vod  consequently  of  all  oSers  the  best  fitted 
to  form  the  central  encampment  of  this  great  pastoral  and  military  empire.  All  the  geo- 
graphical indications  given  bv  Rnbruquis  agree  with  this  position ;  and  disagree  whoUv  with 
the  other  twa  He  says  all  the  rivers  observed  by  him  fiowed  to  the  westwurd,  which  is  true 
as  fiir  as  Soongaria«  but  directly  contrary  to  what  takes  place  in  the  other  positions,  both  of 
which  are  even  placed  upon  rivers  that  flow  to  the  eastward.  China  is  said  to  lie  to  the 
Booth-east,  as  it  does  from  Soongaria;  but  from  the  two  other  positions  it  would  be  directly 
south,  liie  Kiighises  are  said  to  lie  to  the  north,  and  the  Baschkirs  to  the  west;  but  these, 
according  to  the  ordinary  site,  would  have  been  at  a  distance  quite  immense,  and  could  have 
iiad  no  relations  with  KaTakonim.  The  hypothesis  which  places  that  city  in  Mongolia  is 
fimnded  upon  the  latter  having  been  the  original  seat  of  Zingja ;  but  RulNuquis  expressly 
states,  that  this  arrangement  had  now  ceased^  and  that  Tartaria  was  **  the  chid*  and  royal 
city."  Such  a  change  was,  indeed,  almost  necessary  to  an  empire  which  was  to  embrace  at 
enoe  the  East  and  the  West;  to  hold  China  in  one  hand,  and  Kuasia  in  the  other. 


CHAPTER  V. 

VBNBTIAN    GEOORAPHT. 


Thb  republics  of  Italy,  and  above  all  that  of  Venice,  were  the  states  in  which  the  spiritof 
oommerce  and  inquiry,  after  being  long  dormant,  revived  vnth  the  most  brilliant  lustre. 
The  commerce  which  they  carried  on  was  one  which  connected  them  with  the  most  distant 
regions :  they  traded  in  the  jewels,  the  spices,  and  the  fine  cloths  of  India,  acountry  situated 
at  a  distance  really  vast,  and  which  then  appeared  almost  immeasurable.  It  was  not  bw 
Venetians,  however,  or  by  any  Ekoropeans,  that  the  vast  intervening  space  was  traversed. 
They  found  the  Indian  commodities  m  the  portB  of  the  Mediterranean  or  the  Black  Sea,  to 
which  they  were  brought  by  the  Arabs  up  the  Red  Sea,  or  by  the  interior  caravans  across 
central  Ana.  It  was  impossible,  however,  that  they  could  see  these  precious  and  profitable 
commodities  continuing  to  enter  their  porta,  without  feeling  some  curiosity  as  to  the  splendid 
and  beautifiil  regions  whence  they  came ;  and,  in  that  age  of  enterprise,  it  was  likely  that 
aotne  would  be  impelled  to  brave  even  the  obstacles  presented  by  this  vast  unknown  space, 
occupied  by  people  of  a  hostile  and  bigoted  faith.  The  AVbe  Zurla  has  collected  notices  of 
a  considerable  number  who,  actuated  by  this  spirit  of  discovery,  penetrated  to  a  considerable 
depth  into  the  interior  of  Asia.  But  the  fkme  of  all  these  is  ecbpsed  by  one,  whose  travels 
extended  for  beyond  the  rest,  and  who  has  always  ranked  among  the  greatest  of  discoverers 
of  any  age. 

Marco  Polo  was  a  noble  Venetian,  whose  fiunily,  like  many  others  of  the  same  rank,  war 
engaged  in  extensive  commerce.  His  uncles,  itafTeo  and  Nicolo^  had  visited  Tartary,  and 
afterwards  China,  though  without  leading  any  narrative  of  their  observations.  The  pope, 
however,  beinff  apprized  of  their  discoveries,  sent  out  an  ecclesiastical  mission,  acoompamed 
by  the  young  Marco  Poio^  then  only  nineteen.  They  spent  twent^fbur  years  in  traversing 
the  most  remote  r^ions  of  Asia.  The  result  of  their  religious  mission  is  not  stated ;  but  they 
returned  laden  with  precious  jewels,  with  which  they  duszled  the  eyes  of  their  oountmnen, 
by  whom  they  were  not  at  fint  recognised.  Marco  being  afterwards  made  prisoner  by  the 
Genoese,  was  persuaded  to  amuse  the  hours  of  confinement  by  dictating  a  narrative  of  his 
travels,  which  was  read  with  avidity,  and  soon  translated  into  all  the  European  languages. 
He  has  suflered  like  many  other  eminent  travellers,  under  those  injurious  suspicions  wmch 
arise  in  the  minds  of  persons  unwilling  to  believe  any  event  or  ofcgect  which  goes  beyond 
the  sphere  of  tlieir  ordinary  experience.  His  name  even  furnished  the  nickname  given  to  a 
personage  introduced  into  the  comedies  of  the  age,  to  recite  eveir  species  of  extravagant 
ikble.  But  modem  information  has  verified  in  all  its  most  essential  points  the  narrative  dT 
Mazco  Polo,  leaving  only  a  slight  tincture  of  that  credulity  which  was  characteristic  of  the 
a^ne,  and  is  confined  to  what  was  told  him  by  others  of  countries  which  he  did  not  himself 
visit  He  appears  to  have  first  proceeded  along  the  northern  shore  of  Asia  Minor,  then  the 
seat  of  a  fioundiing  Turkish  dynasty.  He  passed  through  Armenia,  along  the  Idfly  ridges 
of  Ararat,  and  descending  the  Euphrates  through  Curdistan  came  to  Bagdad,  no  longer  the 
capital  of  the  caliphate,  but  still  a  flourishing  aaid  eivilized  city  under  its  Tartar  conquerors. 
He  visited  the  great  commercial  capital  of  Ormuz,  and  thence  proceeded  eastward  through 
the  southern  part  of  Persia  by  Kerman  and  Kubbees,  across  the  great  salt  desert  At  len^h 
he  reached  Baikh,  which,  though  still  a  considerable  emporium  of  central  Asia,  presented 
only  in  its  ruined  temples  and  spacious  souares  the  vestiges  of  its  ancient  grandeur.  Then 
passing  along  the  boraers  of  Cashraire  and  the  mountain  tract  of  Balashan  (Sadakshan),  cele- 
bnted  for  its  mines  of  rubies,  he  ascended  to  the  elevated  plain  of  Pamere,  forming  the  sum- 
mit of  that  cross  branch  of  the  Himmaleh  called  the  Beloor.    On  this,  which  ^ypeued  to  him 
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the  hi^iMt  ground  in  the  world,  he  felt  ihtt  difficult  in  leqiimtian,  knd  in  {nudneing  ccan- 
buitka,  whKli  ia  peculiu  to  the  taott  elented  mooDtuii  bHm.  He  eftennrda  raecbed  the 
1*^  Tutar  citiee  ef  Yulnmd  and  Cuhgu,  tod  entered  cm  that  greait  eaftem  taUe-land 
which,  before  and  iince,hu  formed  the  Tm-aJncogmbi  of  Aaia.  He  then  entered  Noithent 
China,  which  he  calla  Cathay,  and  vieited  its  capital  CambaJu,  hia  deecription  of  which  aliik- 
ioglj  coincidea  with  that  <£  the  modem  Pektn.  He  Bfterwords  viuted  Mangi  or  Southern 
Cbinti,  and  found  in  its  capital,  Qninaai,  a  ecene  eclipsing  all  that  he  bad  b^keld  either  in 
Europe  oi  in  the  E^A  It  ia  deacribed  aa  a  most  immense,  and,  frtan  its  splendour  and  the 
baautj  of  ita  situation,  almotrt  a  magic  cit;.  In  t&ct  Hangtchoolbo,  which  correeponda  widi 
Quinsai,  though  it  hae  long  ceased  to  be  the  capital  of  China,  is  still  a  very  large  city,  Teij 
charmingly  situated.  Frooi  China,  Marco  Polo  paeeed  throuch  the  Indian  Archipelago  bear- 
ing only  of  Great  Java,  but  visiting  Sumatra,  which  he  caUa  little  Java.  He  touched  at 
the  coaata  both  of  Mal^«r  and  Coromandel,  and  learned  many  particulara  respecting  India 
and  ita  people,  which  have  since  been  co^nued  by  modem  observaticn.  He  retnned  bf 
the  Red  Sea  to  Eurooe. 

A  map  ofthewi»Moaa  large  scale,  ^^.  14.)  by  FraMauro,  which  ia  prowrred  at  Venice, 
and  of  which  a  highly  finiahed  copy  eziata  in  the  British  Huaenm,  exhibita  a  view  of  the 
geographical  ideas  tbnued  by  the  venetiane,  founded  upm  the  infi»roati<Hi  derived  from  their 
Aaiatic  ttavelJersi  and  prior  to  the  diecovery  of  America. 

Fig.  14. — Mu  OF  THB  W<»u»  ST  Fm  UiXto. 
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BOOK  IIL 

MODERN   GEOGRAPHY, 

GMMAjanKTWis  now  to  aamme  a  new  aspect,  and  worlds  before  unknown  were  to  be  com^ 
prehended  within  her  domain.  Although  the  Italian  states  i>roduced,  alniost  exclusirely,  emip 
nent  asHonooieni,  ddlful  pilots,  and  haidy  naTigators,  their  attention  was  nearly  engrossed 
hf  land  conveyance,  and  the  navigation  of  the  interior  seas  of  Eoione :  they  did  not  oi^rinate, 
or  evea  attempt  to  follow  oat,  any  trains  of  oceanic  discovery.  The  rulers  of  the  exterior 
coasts  of  Eon^  and  especiailly  of  the  Iberian  peninsula,  carried  off  all  the  prises  in  this 
new  and  brilliant  career.  Between  1492  and  1496,  the  American  continent,  and  the  passage 
to  India  by  the  Cape,  were  discovered  by  Gama  and  Columbus :  the  face  of  the  world  was 
changed ;  and  all  tiie  daring  and  enterprising  spirits  of  the  age  embarked  in  this  caieer  of 
diBcoveryf  oonqiiest,  and  commerce. 


CHAPTER  t 

VmOOVERY  OF  AMERICA  AND  THE  EAST  INDIES. 

The  |iroffre8B  of  disooveiy  over  the  fflobe,  when  the  first  steps  had  been  taken,  was 
astoniahmgTy  rapid ;  no  cost,  no  peril,  deterred  even  private  adventurers  ftx>m  equipping 
flasts,  crossing  die  oceans,  and  fiusmg  the  rage  of  sava^  nations  in  the  remotest  extremities 
of  tiie  earth.  Columbus  had  not  yet  seen  the  Amencan  continent,  and  the  mouth  of  the 
Orinoco,  when  Cabot,  of  Venetian  descent,  but  sailing  under  E^lish  auspices,  discovered 
Newfoundland,  and  coasted  along  the  present  territorv  of  the  United  States,  probably  as 
hx  as  Yirffinia.  In  the  next  two  or  three  years,  the  (Jortereals,  a  daring  family  of  PortiH 
guese  navigators,  began  the  lonff  and  vain  search  of  a  passage  round  the  north  of  America : 
the^  sailed  along  ti^  coast  of  Labrador,  and  entered  the  spacious  inlet  of  Hudson's  Bay, 
which  they  seem  to  have  mistaken  for  the  sea  between  Africa  and  America ;  but  two  of 
them  unhappily  perished.  In  1501,  Cafaral,  destined  for  India,  struck  unexpectedly  on  the 
coast  of  Brazil,  which  he  claimed  for  Portugal  Amerigo  Vespucci  had  sailed  along  a  great 
part  of  Terra  Firma,  and  Guiana,  and  he  now  made  two  extensive  voyages  along  the  coast 
of  Brazil ;  services  which  obtained  for  him  the  high  honour  of  giving  his  name  to  the  whole 
continent  Grijalva  and  Ojeda  went  round  a  great  part  of  the  circuit  of  the  coasts  of  the 
gulf  of  Mexica  In  151 3,  Nunez  Balboa,  crossing  the  nanow  isthmus  of  Panama,  beheld  the 
boundless  expanse  of  the  Pacific  Ocean.  These  discoveries  aflbrded  the  impulse  which 
prompted  Coitez  and  Pizarro  to  engage  in  their  adventurous  and  sanguinary  career ;  in  which, 
with  a  handful  of  daring  followers,  mey  subverted  the  extensive  and  populous  empires  of 
Mexico  and  Peru.  Expeditions  were  soon  pushed  forward  on  one  side  to  Chili,  and  on  the 
other  to  California,  and  the  regions  to  the  north.  Nearly  a  fall  view  was  thus  obtained,  both 
of  the  great  interior  breadth  of  America,  and  cf  that  amairing  range  of  coast  which  it  pre- 
sents to  the  southern  ocean. 

In  the  Eastern  world,  the  domain  which  the  papal  grant  had  assigned  to  Portugal,  dis- 
covery was  alike  raind.  Twenty  years  had  not  elapsed  fVom  the  landing  of  Vasco  da 
Gama,  when  Albuquerque,  Almeida,  Castro,  Sequeira,- Perez,  and  many  others,  as  navmtora 
or  as  conquerors,  had  explored  all  the  coasts  of  Hindostan,  those  of  Eastern  Africa,  of  Ara- 
bn,  of  Persia ;  had  penetrated  to  Malacca  and  the  Spice  Islands ;  learned  the  existence  of 
Siam  and  Pegu ;  and  even  attempted  to  enter  the  ports  of  China.  But  the  characteristic 
jealousy  of  that  power  was  so<m  awid^ened :  the  Portuguese  embassy  was  not  admitted  into 
the  presence  of  the  emperor ;  and  a  mandate  was  issued,  that  none  of  the  men  with  long 
beards  and  large  eves  should  enter  the  havens  of  the  celestial  empire.  After  all  these  dis- 
coveries, the  grand  achievement  yet  remained,  of  connecting  together  the  ranges  of  eastern 
and  western  Recovery ;  and  of  laying  open  to  the  wondering  eyes  of  mankind  that  structure 
of  the  globe,  which,  though  demonstrated  by  the  astronomer,  seemed  to  the  generality  of 
Tpim^riTirf  contrary  to  the  testimony  of  their  senses. 

Magellan,  in  1520,  undertook,  1^  circumnavigating  the  earth,  to  solve  this  n^if^  problem : 
he  paased  through  the  straits  which  bear  his  name,  and  crossed  the  entire  breadth  of  the 
Pacific^  He  himself  was  unhappily  killed  at  the  Philippine  Islands,  but  his  companions 
sailed  on,  and  presented  themselves  to  the  astoniflhed  eyes  of  the  Portaguese  at  the  Moluo 
cas.  They  arrived  in  Europe,  after  a  voyage  of  three  years;  and  it  could  so  longer  be 
doobted  by  the  most  aceptkal  that  the  earth  was  a  spherical  body. 
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CHAPTER  n. 

EABLT  CmfTEM  OF  MODERN  GEOORAPHT. 

The  systematic  arrangement  of  the  immense  regficms  thus  discovered,  their  adjustment  to 
each  other,  and  to  the  mass  of  knowledge  previously  possessed,  was  a  task  as  yet  beyond  the 
resources  of  modem  geography.    It  was  to  Venice  Uiat  the  results  of  discovery  were  still 
referred  to  be  arranged  and  systematised ;  but  the  Venetian  ^reographers,  however  skiliuU 
laboured  under  many  difficulties.    The  navigators  seldom  furnished  them  with  any  celestial 
observations,  or  even  accurate  surveys ;  for  which,  indeed,  science  had  as  yet  provided  no 
suitable  instruments :  they  gave  only  rude  delineations,  on  which  the  geographer  was  obliged 
to  trace  his  uncertain  way ;  most  of  the  countries  formerly  known  were  touched  at  new 
points,  and  recognised  under  new  names ;  and  the  continents,  being  made  to  contain  both  the 
old  and  the  new  features,  were  swelled  to  a  prepostercMis  ma^itude.    The  east  of  Asia, 
was  obliged  to  contain  at  once  the  Serica  of  Ptolemy,  the  Manjn  and  Cathay  of  Marco  Poloi 
and  the  China  of  the  Portuguese,  all  as  separate  empires.    The  relative  site  of  the  two 
continents  of  Asia  and  America,  the  presentation  of  tiie  west  coast  of  the  one  to  the  east 
coast  of  the  other,  was  of  course  the  problem  which  they  had  the  fewest  means  of  solving. 
In  a  series  of  Venetian  maps,  preserved  in  the  king^s  library,  the  two  continents  are  de- 
scribed throughout  their  whole  extent  tia  either  united  or  separated  only  bv  the  narrow  Strait 
of  Anian:  the  former  delineation  is  retained  even  in  a  nuip  W  Bertelli,  dated  1571 ;  and  in 
one  by  Cimertinus  (1566),  CaUiay  is  placed  upon  the  Uulf  of  Mexica    The  expedition 
of  Magellan,  it  might  be  supposed,  would  already  have  opened  their  eyes  to  the  extent  of  that 
vast  ocean  which  here  intervened :  but  Magellan  scarcely  penetrated  into  the  northern 
Pacific ;  and  his  ill-understood  course  was  probably  supposed  to  reach  direct  from  Cape 
Horn  to  the  Moluccas,  which  did  not  interfere  with  the  hypothesis  of  the  two  continents 
meeting  each  other  in  a  different  latitude.    The  breadth  of  America,  like  all  unknown 
spaces,  was  vastly  exaggerated  in  the  early  maps ;  while  eastern  Asia,  by  the  process  above 
pointed  out,  was  tripl^  in  all  dimensions,  and  thus  made  to  cover  an  ample  portion  of  the 
Pacific. 

Sebastian  Munster,  in  1572,  produced  a  delineation  of  the  world,  which  is  cleared  of 
scHne  of  the  grossest  mistakes,  and  which  very  tolerably  delineates  the  general  outline  of  the 
earth.  He  commits,  however,  a  very  discreditable  mistake,  in  taking  Ptolemy  for  his  guide 
in  regard  to  Scotland,  and  consequently  representing  that  country  as  extending  from  west  to 
east ;  a  blunder  the  more  singular,  as  his  forms  of  Scandinavia  and  Ireland  are  liable  to  little 
exception.  Singular  flights  of  fimcy  are  found  in  the  works  of  these  early  geographers. 
Munster  undertakes  to  describe,  not  only  the  surface  of  the  earth,  but  also  its  interior :  this 
is  stated  to  be  occupied  by  hell,  a  huge  cavern  two  or  three  thousand  German  miles  in  length 
and  breadth,  and  '*  capable  of  holding  manv  millions  of  damned  souls."  Its  existence  was 
proved  by  the  spirits  which,  in  the  depth  of  mineral  caverns,  as  he  had  been  assured  by  Cor- 
nelius Agrippa,  often  killed  instantly  a  great  number  of  men.  The  inflammatory  gases, 
which  are  still  firequently  producing  such  disasters,  afibrd  certainly  no  unplausible  ground 
for  that  strange  conclusion. 

Ortelius,  in  the  commencement  of  the  sixteenth  century,  exhibits  a  remarkable  im- 
provement in  geography.  In  his  maps,  all  the  parts  of  the  globe  begin  to  assume  their  real 
form  and  dimensions ;  America  and  Asia  are  widely  separate,  the  expanse  of  the  South  Sea 
interposing  between  them.  The  south  pole  is  invested  with  a  Terra  AuBtraUs  htcognita  ; 
which,  as  it  relates  to  New  Holland,  is  said  to  rest  on  the  authority  of  Marco  Polo  and  Bar- 
thema,  and  in  regard  to  the  West,  on  that  of  Magellan.  Terra  del  Fuego  is  made  a  por- 
tion of  this  Austral  continent :  while  in  lat  41^  S.,  and  long.  10^  west  of  Ferro,  is  Promm^ 
torium  Terra  Austrtdis,  There  is  a  Terra  SeptentriaruUis  Incognita,  nearly  as  extensive, 
and  seeming  to  include  Nova  Zembla.  Greenland,  however,  exists  distinct  from  it  In  the 
interior  of  Asia,  the  Caspian,  under  the  appellation  of  Mer  de  Bachu,  presents  the  same  form 
and  dimensions  as  in  Ptolemy,  and  receives  all  the  rivers  falling  really  into  the  Aral,  the 
existence  of  which  seems  not  to  be  suspected  by  this  geographer. 

Mercator  advanced  considerably  fiurdier,  paiticulany  by  showing  the  imperfections  of 
Ptolemy,  and  the  injudicious  manner  in  which  the  delineations  given  by  him  had  been  mixed 
with  those  furnished  by  modem  authority.  Mercator  retains  the  Austral  continent,  includ- 
ing in  it  Terra  del  Fuego.  The  lakes  of  Canada  appear  for  the  first  time  in  his  maps,  as  a 
sea  of  firesh  water,  the  termination  of  which  is  unknown.  In  Africa,  Abyssinia,  enormously 
amplified,  is  made  the  principal  and  almost  sole  feature ;  it  extends  southward  to  the  vicinity 
of  the  Cape,  comprehending  Mosambique,  and  bordering  on  Caflraria :  the  Nile  rises  only 
about  ten  degrees  north  of  the  Cape,  and  consequently  traverses  all  Africa  from  south  to  north. 
With  respect  to  the  extreme  northern  regions,  this  very  learned  man  has  indulged  in  some 
extraordinary  flights  of  imagination.  The  ocean  resumes,  as  in  Homer,  the  character  of  a 
river,  and  is  seen  rushing  by  four  mouths  into  the  Polar  Guli^  to  be  absorbed,  it, is  said,  into 
the  bowels  of  the  eartC    On  one  of  the  river  branches  are  placed  pigmies,  scarcely  four 
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ieet  high ;  a  notioa  suggested,  perhaps,  by  the  diminotiye  stature  of  the  Liplanden  and  Sa» 
moyedes :  an  another  is  placed  a  sort  of  northern  paradise,  while  the  Pole  itself  a  black  and 
immense  rock,  towers  to  a  prodigious  height 

From  the  time  of  Mercator  modem  geography  made  rapid  and  continued  progress,  till  it 
attained  the  state  approaching  towards  perfrotion,  in  which  it  now  exists :  this  will  appear, 
when  we  consider  it  as  astronomical,  critical,  or  statistical ;  and  when  we  view  it  in  its  rela- 
tion to  the  difierent  quarters  of  the  globe. 
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Tn  aatrcnoDucal  geography  of  the  Greeks  rested  on  a  basis  exceedingly  narrow.  It  was 
only  at  Alexandria,  Syene,  Rhodes,  and  a  few  other  leading  pomts,  that  observations  of  lati- 
tude appear  to  have  been  made  with  a  tolerable  approach  to  accuracy ;  all  the  others  seem  to 
have  been  only  extended  from  rude  itineraries.  With  regard  to  the  lonffitodes,  although  the 
mode  of  calculating  them  by  means  of  eclipses  appears  to  have  been  uiSerstood,  only  one  or 
two  actual  observations  of  this  nature  are  recorded ;  nor  does  it  seem  to  have  exerted  any 
important  influence  on  geography  in  general.  The  Arabs  made  much  ^eater  pro^fress  in 
this  department;  but,  through  the  separation  produced  by  religious  antipathy,  Uieir  wotIes 
were  scarcely  at  all  known  in  Europe  at  the  period  of  the  revivid  of  lettera  At  that  time, 
the  pompous  display  of  latitudes  and  longitudes  made  by  Ptolemy,  venerable  as  it  had  become 
from  its  antiquity,  commanded  universal  assent 

Modem  observationB  have  gradually  shown  the  magnitude  of  Ptolemy's  enon.  The  first 
great  shock  to  his  authority  was  given  by  the  latitude  of  Constantinople,  which  Amurath  IIL 
caused  to  be  taken  in  1574,  when  it  proved  to  be  two  degrees  lower  than  ancient  authorities 
had  assigned :  the  idea  of  such  a  diflerence,  however,  was  treated  with  derision  by  some 
European  geo^phers,  till  it  was  confirmed,  in  1638,  by  Greaves,  who  had  been  sent  to  the 
But  by  Archbuhop  Land.  Even  then,  many,  rather  than  renounce  the  authority  of  Ptolemy; 
believed  that  a  change  had  taken  place  in  the  position  of  the  earth ;  but  this  notion  became 
no  kmger  tenable  to  any  extent  when  Alexandria  and  other  pomts  were  ibond  ver^  nearly 
to  coincide  with  ancient  observation.  But  the  ^reat  alarm  as  to  the  unsoundness  of  ancient 
graduation  was  given  in  1635,  when  M.  de  Peiresc  caused  an  eclipse  of  the  moon  to  be 
observed  at  Marseilles  and  at  Aleppo ;  and  the  diflerence  of  longitude,  instead  of  459  as  it 
had  been  represented,  was  found  to  be  only  about  30^ :  such  an  enormous  error,  in  a  dimen^ 
sion  which  ought  of  all  others  to  have  been  roost  exactly  ascertained,  shook  idtogether  the 
blind  confidence  hitherto  reposed  in  the  lonffitodes  of  Ptolemy.  It  was  at  last  perceived, 
that  an  entire  reform  of  his  graduations  must  be  efiected,  before  geographv  could  rest  on  any 
secure  basis.  Numerous  observations  upon  eclipses  now  began  to  be  nude ;  but  it  was  then 
discovered,  that  this  only  known  mode  (^ascertaining  the  longitude  was  attended  with  many 
imperfections.  In  the  observation  of  fifty-six  eclipses,  collected  by  Ricciolus,  there  were 
no  two,  observed  in  the  same  two  places  by  the  same  men,  which  exhibited  the  same  quantity 
of  longitude :  even  the  same  eclipse  gave  di^rent  results,  when  observed  at  its  fiiur  critical 
periods.  As  it  was  found  impossible  to  guard  against  errora  amounting  even  to  three  or 
nor  degrees,  an  opinion  became  prevalent,  in  the  middle  of  the  seventeenth  century,  that  unless 
for  Tcry  great  distances,  even  itinerair  measures  would  give  the  result  with  greater  accu- 
imcv ;  yet  Galileo,  in  1610,  had  alreai^r  pointed  out  a  source  of  more  accurate  knowledge : 
be  had  in  that  year  discovered  three  of  the  satellites  of  Jupiter,  and  in  his  Nuncius  Sidereua^ 
pointed  out  the  use  to  which  they  might  be  applied.  As  his  hints  did  not  meet  with  the 
attention  they  merited,  he  communicated  them  more  fully,  in  1631,  to  Philip  11.  of  Spain ; 
but  that  bigoted  prince  was  unable  to  estimate  their  importance.  Galileo  met  with  a  more 
&vourable  reception  from  the  Dutch,  who  sent  Hortensius  and  Bleau  to  Florence,  to  commu- 
nicate with  him  on  the  subject  They  found  that  great  man  involved  in  the  storm  of 
persecution  which  the  ignorant  bigotry  of  the  Romish  church  had  raised  against  him :  he 
waa  thrown  into  prison ;  and,  after  having  asked  pudon  on  his  knees,  for  asserting  that  the 
earth  moved  rouna  the  sun,  obtained  only  a  mitigation  of  his  confinement  This  discovery 
was  therefore  of  little  use  till  1666,  when  Cassini  publidied  his  tables  of  the  revolutions  and 
elipses  of  these  satellites ;  and  three  vears  afterwards,  he  and  Picard  made  joint  observations 
at  Paris,  and  in  the  observatories  of  Tycho  Brahe  at  Copenhagen,  by  which  the  longitude 
of  these  two  important  points,  which  had  been  the  subject  of  Jong  controversy,  was  finally 


The  French  government  now  took  the  most  active  measures  for  extending  geographical 
observation.  Two  academicians,  Picard  and  De  la  Hire,  wero  employed  to  construct  a  now 
map  of  Fnnoe  upon  astronomical  principles.  In  this  operation  they  almost  everywhere 
reduced  the  previous  dimensions,  which  had  been  founded  upon  itinerary  measures,  and  were 
Ikble  to  their  usual  excess:  thev  took  ofl*  a  whole  degree  finom  the  western  coast  between 
Britany  and  Gascony,  and  half  a  degree  from  the  coasts  of  Languedoc  and  Provence;  so  that 
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on  their  retain^  Lovub  XIV.  ftcetioiisly  reproached  them  with  haying'  robbed  him  of  a  put 
of  his  kingdom.  Other  academicians  were  employed  to  determine  the  longitude  of  Goree 
on  the  coast  of  Africa,  and  of  Guadaloupe  and  Martinico  in  the  West  Indies ;  and  M.  Cha« 
zelles  was  sent  up  the  Levant  on  a  similar  mission.  Expeditions  on  a  much  grander  scale 
were  dispatched,  under  Maupertuis  to  the  Arctic  circle,  and  Condamine  to  the  equator. 
The  primary  object  of  these  was  to  determine  the  figure  of  the  earth  by  the  application  of 
the  pendulum ;  but  tiie  opportunity  was  taken  of  making  various  observations  a£  longitude 
and  latitude,  in  regions  wmch  had  been  formerly  delineated  only  by  processes  of  the  most 
vafue  descripticML 

In  the  operation  of  determining  the  position  of  places  on  the  globe,  important  improve- 
ments have  been  made  since  the  above  eras.  Although  there  can  be  no  more  accurate  mode 
of  determining  the  longitude,  than  by  the  eclipses  of  Jupiter*s  satellites,  these  are  of  too 
nnfrequent  occurrence  to  answer  the  practical  purposes  required.  Observations  of  the  transits 
of  Mercury  and  Venus  over  the  sun,  of  the  occultations  of  the  fixed  stars,  and  of  what  are 
called  lunar  distances ;  processes,  the  nature  of  which  will  be  fully  explained  in  the  following 
book,  have  been  employed  with  success.  Nay,  to  such  perfection  have  chronometers  been 
brought,  that,  by  showmg  the  difference  of  time  between  known  and  unknown  points,  they 
serve  many  of  the  ordinary  purposes  of  navigation.  The  voyages  undertaken  by  Capt  Cook, 
under  the  auspices  of  George  III.,  affi>rded  the  means  not  only  of  exploring  many  islands  and 
regions  of  the  Pacific  and  Polar  seas,  but  of  throwing  much  light  upon  the  general  structure 
of  the  earth.  The  expeditions  of  Capt  Parry,  and  Sie  nautic^  surveys  executed  under  the 
direction  of  the  British  government  by  Flinders,  King,  Owen,  and  other  officers,  have  gone 
fiir  to  fix  the  outlines  of  the  great  continents.  The  trigonometrical  surveys  of  France  and 
F^ngUnii,  executed  within  the  last  thirty  years,  have  tdmost  completed  the  delineation  of 
those  countries.    Still  this  branch  of  gec^raphy  remains  very  imperfect 
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Trk  application  of  a  sound  criticism  to  geographical  materials  cannot  be  discerned  in  the 
rude  and  infant  stages  of  the  science.  There  is  no  branch  in  which  the  inquirer  is  so  likely 
to  be  misled  by  &be  and  fabulous  rumours.  The  persons  from  whom  he  must  draw  his 
information, — ^me  navigator,  the  jnerchant,  the  traveller, — ^make  observations  often  only  in  a 
rough  and  superficial  manner,  and  are  swayed  in  their  reports  by  fancy  or  vanity.  The  results 
of  meir  own  observation,  or  the  authentic  relations  of  well-informed  persons,  are  confounded 
with  the  most  vague  rumours  which  float  among  the  vulgar.  Hence  almost  all  the  early 
systems  have  a  portion  of  truth,  mingled  with  many  ideal  and  &bulous  creations.  The  human 
mind  unwillingly  owns  its  ignorance  even  to  itself.  The.  geographer  was  reluctant  to  stop 
short  at  the  point  where  his  authentic  information  ceased.  I&ving  to  delineate  a  kingdom 
or  a  continent,  he  filled  up  the  really  unknown  parts  from  vague  rumour,  or  a  fonciful  pro- 
longation of  those  that  were  known.  Whatever  object  had  once  found  a  place  was  copied 
mechanically  without  any  inquiry,  until  modem  maps  and  descriptions  became  crowded  with 
objects,  for  Uie  position  of  which  no  reason  could  be  assigned. 

Straix),  among  the  ancient  geographers,  was  alone  endowed  with  a  critical  spirit :  but  not 
having  a  sufficiently  ample  stock  of  materials,  he  exercised  his  judgment  with  a  blind  severity, 
which  appears  to  have  done  injustice  to  several  individuals  whose  exertions  in  the  in&nt 
cause  of  discoveiy  were  highly  meritorious.  This  extreme  of  scepticism,  opposite  to  that 
of  credulity,  has  indeed  thrown  unjustly  into  shade  the  merits  of  some  of  the  most  eminent 
discoverers,  both  ancient  and  modem.  It  is  only  by  the  collation  of  numerous  authorities, 
accumulated  by  time  and  extended  intercourse,  that  the  just  medium  can  be  observed,  and 
an  equitable  sentence  pronounced  on  the  reports  of  each  party. 

D*Anville,  in  the  eighteenth  century,  possessed  of  ample  materials,  endued  with  indefk^ 
tigable  patience  and  sound  judgment,  undertook  to  revise  the  whole  system,  upon  which  the 
world  and  its  regions  had  been  hitherto  delineated.  The  maps  of  the  age  were  still  covered 
with  many  obsofete  and  man^  fanciful  particulars ;  and  large  portions  of  the  world,  con- 
cemin^  which  absolutely  nothmg  was  known,  were  filled  with  imaginary  cities  and  countries. 
D'Anville  subjected  every  geographical  feature  to  the  strictest  revision,  and  expunged 
without  mercy  those  which  rested  on  no  positive  and  actual  authority.  The  world,  under 
lus  hands,  assumed  a  new,  and  in  some  respects,  a  less  flattering  aspect  Maps,  which  luid 
before  been  amply  and  regularly  covered,  now  exhibited  vast  and  unseemly  blajiks,  which, 
amid  the  boasted  learning  of  this  age,  implied  a  mortifying  confession  of  ignorance.  It  was 
impossible,  however,  to  deny,  that  this  was  the  sound  system  upon  which  to  proceed. 
Gec^raphy  rested  at  last  upon  sure  bases,  and  proceeded  in  a  regular  course  of  improvement 

Major  Kennell,  with  a  skill  and  sa^city  not  inferior  to  that  of  D'Anville,  arranged  and 
illustrated  the  mass  of  important  matenala  collected  respecting  India  and  Aflrica ;  and,  though 
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additional  oontribiitiQnsof  vast  importaiice  have  in  some  degree  supeneded  his  actnal  delinea- 
tkn,  hu  example  has  introduced  a  still  greater  preeifliQii  into  the  mode  of  treating  the  subject 
Tlie  compansoii  of  ancient  and  modem  geogn^j,  and  the  tracing  of  the  ii&nt  steps  of 
early  discovery,  constitute  an  interesting  field  of  mquiry*  which  has  been  much  cultivated 
during  tiie  present  age.  Voesins,  Boch£rt,  and  other  learned  scholars  of  the  seventeenth  cen- 
tory/nad  exercised  much  diligence  in  these  researches ;  but  they  were  not  always  guided 
by  the  soundest  judgment,  nor  were  they  sufficiently  acquainted  with  the  objects  actually 
existing,  to  be  able  to  recognise  them  under  the  early  descripticns.  Rennell,  Vincent,  and 
Mannert,  seemed  to  have  carried  this  research  nearly  as  &r  as  it  can  go,  thopfifh  without 
bein^  able  to  dispel  that  impenetrable  darkness  in  which  some  questions  are  sUli  involved. 
Cvosselin  has  applied  to  the  science  an  extent  of  investi^tion,  and  a  critical  acumen,  which, 
perhaps,  none  of  his  predecessors  have  eoualled ;  but  anunated  by  too  Strabofdc  a  spirit,  and 
seeking  to  subvert  aU  the  bases  on  whicn  ancient  geography  had  before  rested,  he  has  in 
many  instances  rather  given  histre  to  bold  and  ingenious  pandoxesy  than  made  solid  addi- 
tions to  the  science. 

CHAPTER  V. 

MODERN  DEBORIPnVB  AND  BTATISnCAL  OEOORAPHT. 

Thx  mere  outline  of  the  globe,  its  continents  and  countries,  the  leading  features  of  moon- 
taina,  rivers,  and  cities,  their  distance  and  position  with  respect  to  each  other,  constitute  all 
that  in  the  very  strictest  sense  can  be  called  geography.  But  the  mind  cannot  peas  these  in 
review,  without  feeling  its  interest  excited,  in  even  a  superior  degree,  by  other  objects,  fyt 
which  these  only  serve  as  the  basis.  The  productions  or  the  earth,  whether  natural  or  arti- 
ficial ;  the  treasures  hid  in  its  bosom ;  the  animals  which  roam  or  are  bred  on  its  surfibce ; 
above  all,  the  men  by  whom  each  region  is  peopled^— their  manners,  laws,  industry,  com- 
merce, tiie  revoluti<Hi8  through  which  they  have  passed, — these  possess  the  strongest  clidm 
on  our  attention,  and  are  of  an  importance  superior  to  that  of  the  mere  geometrical  outline. 

The  ancients  did  not  occupy  themselves  with  much  more  than  the  simple  and  fimdamental 
bases  of  the  science.  The  delineation  of  these  formed  alone  an  arduous  task,  which  the 
geographer  was  required  to  accomplish  before  he  could  attend  to  the  acceanry  and  orna- 
mental parts.  Eratosthenes  does  not  appear  to  have  extended  his  research  beyond  those 
branches  which  were  connected  with  astronomy.  The  work  of  Ptolemy  forms  a  mere  naked 
tabular  list  of  positions,  rarely  enlivened  by  any  historical  or  descriptive  notices.  Pliny  does 
not  go  much  mrther.  Strabo  alone  has  enriched  his  work  with  numerous  anecdotes  and  de- 
scriptions which,  though  not  given  on  any  complete  or  qrstematic  principle,  constitute  a 
great  portion  of  its  value. 

Early  modem  writers  confined  themselves,  like  the  ancient  geographers,  to  mere  outlines. 
AH  the  first  treatises  were  fiirmed  on  the  model  of  Ptolemy ;  D*Anville,  tiie  head  of  the 
French  school,  applied  himself  solely  to  the  boundaries  and  positions  of  countries,  which  he 
fixed  with  a  precision  before  unknown,  but  without  directing  much  attention  to  their  i^ysical 
and  social  rehtions. 

Statistics,  the  science  which  treats  of  kingdoms  and  states  in  their  relations  of  population, 
wealth,  productions,  commerce,  and  public  force,  is,  as  a  separate  branch  of  knowledge,  cmly 
of  recent  origin.  From  the  first  it  had  a  natural  alliance  with  geography.  Busching  may 
be  considered  as  the  fiither  of  statistical  ffeographj :  his  vast  resrarch,  strict  fidelity,  and 
access  to  tiie  best  sources,  enabled  him,  in  his  descnption  of  Europe,  to  assemble  a  mass  of 
information  unequalled  by  any  of  his  predecessors,  lie  has  arranged  it,  however,  nearly  in 
the  same  mechanical  manner  in  which  they  had  drawn  the  mamematical  outlines  of  the 
globe.  His  writings,  instead  of  conveying  to  the  mind  striking  general  views,  are  loaded 
with  minute  and  burdensome  details,  which  can  be  usefiil  only  as  matter  of  reference,  and 
would  therefore  have  most  properiy  appeared  in  the  form  of  a  dictionary.  His  successors  have 
been  nnmerous,  and  their  labours  are  of  similar  character  and  value.  Bruns,  with  regard  to 
Afiica,  and  Ebeling  to  Asia,  continued  the  seriea  The  great  geographical  work  recently 
completed  by  Haasel,  Cannabich,  Gai^nri,  and  Gutamuth,  in  twenty-five  octavo  volumes,  each 
equal  to  three  or  four  of  ordinary  size,  comprises,  probably,  the  largest  mass  of  statistical 
information  ever  assembled  into  one  w(vk. 

The  English  oompilationB  of  Bowen,  Guthrie,  Salmon,  and  others  of  the  same  school  were* 
perhaps,  t£e  first  works  which  embraced  nearly  all  the  objects  that  can  give  interest  to  a 
OTStem  of  geography ;  and  though  indiflerentlv  executed,  and  devoid  of  any  charms  of  style, 
they  acqufed  a  very  extensive  popularity.  Mr.  Pinkerton  has  executed  a  work  on  the  sune 
plan,  in  a  superior  manner,  adding  notices  of  the  different  bvanches  of  natural  history,  and 
of  the  different  languages  of  nations.  M.  Malte-Brun,  by  his  acquaintance  with  the  eastern 
and  northern  UteraSire  of  Airope,  and  by  an  animated  and  interesting  style,  has  produced  a 
work  in  some  respects  superior.  M.  Adbi  has  distinguished  himseff  by  the  industry  with 
which  he  has  collected  geographical  fiusts. 

We  shall  now  take  a  view  of  modern  disooveiy  in  the  remoter  quaiters  of  the  globe. 
You  I.  7  K 
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CHAPTER  VL 

MODERN  GEOGRAPHY  OF  ABIA. 

AflU.  vna  the  first  continent  which  attracted  the  attention  of  Europeans,  and  the  joumeyB 
of  all  the  early  travellers.  The  enterprise  of  the  Venetians  penetrated  into  some  of  the 
wide  and  perilous  tracts  of  its  interior,  which  the  boldest  of  more  modem  travellers  have  in 
vain  essayed  to  reach.  Since  the  passage  of  the  Cape,  the  career  of  discovery  has  been 
chiefly  maritime.  We  have  seen  how  rapidly  the  Portuguese  fleets  explored  all  the  soath- 
em  coasts  and  islands..  The  eastern  shores  beyond  Japan,  as  they  presented  nothing  tempt- 
ing to  conmiercial  avidi^,  were  left  to  be  examined  by  expeditions  having  science  uid  curi- 
osity for  their  object  This  task  was  efiected  bv  Cook,  Perouse,  Broughton,  and  Krusenstem. 
JesBO,  which  had  figured  as  a  large  continental  tract,  stretching  between  Asia  and  America, 
was  reduced  by  them  to  its  insular  form  and  dimensions,  and  its  separation  fi'om  Saghalien 
established ;  the  range  of  the  Kurile  islands  was  also  traced ;  but  some  questions  respecting 
this  very  remote  ana  irregular  coast  remain  yet  to  be  solved.  Along  its  northern  boundary, 
beset  by  the  almost  perpetual  ices  of  the  polar  sea,  the  progress  of  navigation  was  riow  and 
laborious.  The  y^nyliah  and  Dutch,  the  chief  maritime  states,  made  extraordinary  efiK^rta 
and  braved  fearful  disasters,  in  the  hopeless  attempt  to  effect  by  this  route  a  nearer  passage 
to  India ;  but  though  they  penetrated  beyond  Nova  Zembla,  they  never  could  pass  the  fixrmi- 
dable  promontory  of  Severovostochnoi,  the  most  northern  point  of  the  Asiatic  continent  The 
Russians  now  claimed  for  themselves  the  task  of  advancing  farther.  They  had  most  rapidly 
discovered,  and  conquered  the  whole  south  and  centre  of  Siberia,  and  reached  the  eastern 
ocean  at  Ochotzk ;  but  the  frozen  bounds  of  the  north  for  some  time  defied  their  investiga- 
tion. Proceeding  in  little  barks,  however,  they  worked  their  way  fitnn  promontorv  to  pro- 
montory. Behring  and  Tchirikd9^  early  in  the  last  century,  sailed  through  the  Northern 
Pacific,  discovered  the  American  coast,  and  the  straits,  bearing  the  name  of  uie  former,  which 
divide  Asia  firom  America.  Deschnew  and  Shalaurof,  by  romiding  the  Asiatic  side  of  this 
Gape,  and  discovering  the  coast  stretching  away  to  the  westward,  were  supposed  to  have  es- 
tablieihed  the  fact  of^the  entire  separation  of  the  two  continents.  There  still  remained  a 
portion  of  coast  on  the  side  of  Asia,  which,  it.  was  alleged,  might,  by  an  immense  circuit, 
have  connected  the  two  together;,  but  the  late  voyage  of  Baron  Wrangle  seems  to  have  re- 
moved every  ground  on  which  such  conjecture  coufi  rest,  and  to  have  established  beyond 
doubt  or  dispute,  the  existence  of  Asia  and  America  as  continents  altogether  distinct 

Respecting  the  interior  of  Asia,  the  British  obtained  much  additional  information  from 
India,  after  uiey  became  undisputed  masters  of  that  region.  This  infimnation  was  in  many 
respects  only  a  revival  of  ancient  knowledge.  The  mountain  boundary  cf  India  was  traced, 
and  found  to  rise  to -a  height  before  unsuspected.  The  sources  and  early  courses  of  the 
Ganges  and  the  Indus,  were  found  in  quarters  quite  dififerent  from  those  which  modem 
geography  had  long  assigned  to  them.  The  mountain  territories  of  Cabul  and  Candahar, 
ue  vast  nndy  plains  of  Mekran,  were  illustrated  by  the  missi(»is  of  Elphinstone  and  Pottin- 
ger ;  while  Turner  and  Moorcroft  penetrated  into  the  high  interior  table-land  of  Thibet 
Recent  and  authentic  information  has  also  been  furnished  hy  Bumes  respecting  Bochara  and 
Samarcand,  those  celebrated  capitals  of  the  early  masters  of  Asia :  but  there  remains  still  a 
great  central  Terra  Incognita,  respecting  which  our  information  rests  chiefly  upon  the  desul- 
tory and  somewhat  clouded  reports  of  Marco  Polo,  and  the  meagre  narrative  of  Goez ;  though 
some  important  and  more  precise  information  has  recentiy  been  afiSirded  by  the  researches  of 
Humbolat  and  Klaproth. 

CHAPTER  VIL 

MODERN  GEOORAPHT  OF  AtHICA. 

Antic  A,  more  than  any  other  quarter  of  the  globe,  has  defied  the  research,  and  humbled  the 
pride,  of  modem  inquiry.  After  accurate  surveys  had  been  made  of  the  remotest  oceans  and 
shores,  this  continent,  placed  almost  in  view  of  Europe,  still  baflied  every  attempt  to  pene- 
trate the  mighty  secrets  which  it  held  in  its  bosom.  This  vast  and  unbroken  region  enclosed 
by  huge  expanses  of  desert,  and  occupied  by  barbarous  and  predatory  tribes,  for  a  long 
period  proved  fiital  to  every  daring  mortal  who  attempted  to  penetrate  into  its  deptha  The 
Portuguese,  however,  at  an  early  period,  made  very  extraordinary  exertions,  impelled  by  the 
odd  chimera  of  Prester  John,  a  christian  prince,  whom  they  expected  to  find  in  the  interior. 
With  this  view  they  explored  Abyssinia,  of  which  they  vastiy  exaggerated  the  dimensions, 
making  it  extend  even  to  the  CJape,  in  the  vicinity  m  which,  aconding  to  their  idea,  the 
Nile  took  its  origin.  In  their  progr^  also  along  the  western  coast,  they  sent  repeated  em- 
bassies into  the  mterior,  to  discover,  if  possible,  uie  abode  of  Prester  Jolm ;  and  tnoiigh  that 
favourite  object  always  eluded  their  search,  they  appear  to  have  reached  on  one  occaBion  ae 
far  as  Timlractoo,  and  learned  at  Benin  some  particulars  respecting  the  great  interior  king- 
dom of  Ogane  or  Ghana. 
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The  great  interior  riyer  called  by  PtdlemT  the  Niger,  was  the  oUect  which  fiom  the  fint 
excited  the  chief  interest  in  respect  to  the  African  interior.  All  the  early  European  navi- 
gators, on  coining  to  the  two  broad  estuaries  of  the  Senegal  and  Gambia,  concluded  that  one 
or  both  formed  the  termination  of  the  long  course  which  the  Ni^er  had  been  described  as 
taking  across  the  entire  breadth  of  Africa.  For  several  centuries  the  European  nations, 
intent  only  on  the  trade  in  slavee,  merely  touched  at  different  points  of  the  cosst,  to  which 
those  unlmppy  victims  were  brou^t  down  by  large  caravans.  In  the  beginning  of  the 
seventeenth  century,  however,  the  French  and  English  having  respectively  settl^  on  the 
Senegal  and  Gambia,  were  tempted,  by  the  report  and  view  oT  the  sold  brought  from  the 
interior,  to  podi  up  these  rivers  and  endeavour  to  i^eabh  Timbuctoa  They  had  not  ascended 
&r,  when  they  became  sensible  that  the  eztraordmary  magnitude  and  distuit  origin  ascribed 
to  both  was  altogether  chimerical.  They  were  traced  so  near  to  their  sources  as  to  be 
little  more  than  rivulets ;  yet  still  the  explorers  were  fiir  from  Timbuctoo^  and  from  the 
great  central  plain,  through  which  the  mam  course  of  the  Niger  was  understood  to  flow. 
At  the  same  time,  notices  were  transmitted  to  the  French  geogra^ers  Delisle  and  D*  AnvUle, 
which  led  them  to  info  that  there  was  in  that  region  another  and  greater  river,  which 
flowed  eastward  towards  the  interior,  and  of  which  they  were  unable  to  leani  the  tenninap 
tion.  Yet  this  delineation  of  these  great  geographers'  had  been  in  a  great  measure  lost 
eight  o^  even  among  their  own  countrymen. 

The  inibnnation  obtained  by  the  African  Association  at  first  tended  to  confirm  this  impres- 
sion. The  persons  who  had  crossed  the  Ni^r  at  the  most  eastern  part  of  the  central  Afii* 
can  plain,  described  it  to  Mr.  Lucas  as  flowing  westward:  but  these  oonflictinff  statements 
were  silenced  by  Uie  first  expedition  of  Mr.  F&k;  wfae  at  Sego  beheld  it  a  broad  and  majes- 
tic stream,  flowmff  through  the  plain  of  Bambana  finom  west  to  east,  and  directing  its  course 
into  the  depths  of  interior  Africa.  From  that  time,  the  termination  of  the  Niger  became 
the  grand  problem  which  the  science  and  the  enterprise  of  the  age  were  exerted  to  solve. 
A  boundless  field  was  open  to  conjecture.  By  one  theory,  the  Niger  was  lost  in  some  great 
inland  seas  or  lakes  of  die  interior ;  by  another,  it  bent  to  the  south  and  west,  and  reached 
the  Atlantic  either  in  the  Gulf  of  Bemn,  d^  by  the'  estuary  of  the  Cooffo ;  lastly,  it  rolled  to 
tiie  eastward,  till,  under  the  name  of  the  Abiad,  <*  White  River,  it  became  the  principal 
head  of  the  Nile  of  Egjrpt  At  last,  by  the  persevering  exertions  of  the  British  goveni- 
ment,  an  expedition  fiurly  succeeded  in  penetmtinff  into  the  hitherto  unknown  interior  of 
Africa,  and  m  throwing  a  wonderful  addition  of  light  upon  its  structure.  This  mission,  how- 
ever, broke  up  the  grand  question.  They  discovered,  flowing  throu^  the  great  African 
plain,  not  one  river  in  one  direction,  but  several  in  di^rent  directions ;  all  of  which,  it 
appears,  have  been  considered  at  diflbrent  times,  and  under  different  circumstances,  as  the 
Niger.  These  rivers  are  four: — 1.  The  Senegal,  considered  by  the  Arabians  and  modem 
Europeans  as  the  embouchure  by  which  the  Ni^  entered  the  ocean.  2.  The  Joliba,  which 
ever  since  it  was  visited,  and  its  course  ascertamed,  by  Park,  has  been  fixed  in  the  mind  of 
Eoropeans  as  the  only  Niger ;  though  probably  not  known  to  any  of  the  ancient  geographers 
who  used  that  term.  8.  The  Quurama,  or  river  of  Zirmie,  first  discovered  by  the  late 
mission,  flowing  firom  east  to  west,  and  falling  into  the  Joliba  or  Qnolla.  This  is  evidently 
the  Andnan  Nue  of  the  negroes,  on  or  near  which  are  situated  all  their  great  cities— Ghana, 
now  known  under  the  name  of  Cano ;  Berissa,  under  that  of  Bershee ;  Tocrur,  as  I  appre- 
hend, under  that  of  Sackatoa  4.  The  Yeou,  flowing  eastward  into  the  great  lake  of  fiornou, 
and  which  appears  to  have  been  the  western  Nile  of  Herodotus,  visited  by  the  Nasamonian 
adventurers  from  Tripoli.  The  mission  also  ascertained  the  site  of  the  kinfldom  of  Bomou, 
which  had  been  very  erroneously  placed ;  they  discovered  the  fertile  kingdom  of  Loggun, 
perhaps  the  Cauga  of  Edrisi,  and  the  great  mountain  region  of  Mandara,  which  appears  to 
DO  the  Moiu  Mandrtu  of  Ptolemy.  The  subsequent  expeditkm  of  Clapperton  from  the 
Gulf  of  Benin  showed  the  connexion  between  the  Atlantic  coast  and  the  mterior,  and  com- 
pleted the  diagonal  section  made  across  the  greatest  breadth  of  the  Aflrican  continent  It 
showed  also  me  continuity  i3£  large  and  populous  kingdoms  extending  in  this  direction : 
Eyeo,  the  Gago  of  Leo  ana  the  early  ^geographers ;  Zegzeg,  with  its  large  capital  Zaria ; 
P^yflfe,  the  most  industrious  of  the  African  states ;  Booasa,  Koolfii,  and  other  flourishing 
citiesL  The  Niger  of  Park  was  here  seen  holding  a  southerly  direction  toimds  the  Gulf 
of  Benin ;  but  it  was  reserved  for  Lander  finally  to  solve  the  grand  problem  by  tracing  the 
Niger  down  to  its  termination  in  the  Gulf  of  Benin.  This  discovery,  with  that  of  its  numer- 
ous tributaries,  opens  to  commerce  the  proBpect  of  being  aUe  to  penetrate  into  the  most 
interior  and  finest  regions  of  the  African  continent 

Among  partial  but  important  contributions  to  the  knowledge  of  Aflrica,  may  be  mentioned 
the  observations  of  Bruce  and  Salt  in  Abjrasinia;  those  of  Brown  in  Darfiir;  of  Waddington 
and  Cailland  in  the  upper  part  of  the  Nile ;  and,  lastly,  of  Lichtenstein,  Campbell,  and 
Burchell,  upon  the  countries  which  lie  in  the  interior  northward  from  the  Cape  of  Good 
Hope.  Yet  a  vast  field  still  remains  for  fiiture  discovery.  In  particular,  all  the  southern 
interior,  from  the  equator  nearly  to  the  Cape,  has  scarcely  been  the  subject  even  of  nimonr. 
The  sources  of  the  Nile,  aflter  the  teuch  of  so  many  ages,  are  yet  nnexpUved ;  as  well  as 
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that  wide  nsijge  of  {erritory.  which  intervenes  between  it  and  the  «erieB  cff  riven  which  we 
have  just  noticed  as  aasqming  the  name  of  Niger.  The  continuity  and  stracture  also  of 
that  vast  chain  of  mountains,  which,  according  to  recent  travellers,  appears  to  cross  Africa 
at  its  greatest  breadth,  and  gives  rise  to  so  many  mighty  stt:e^mas,haveyetby  nomeans  been 
completely  traced. 


CHAPTER  Vm. 

MODERN  OBOORAPHT  OF  AMERICA. 


The  discovery  of  America,  as  formerly  observed,  was  made  in  the  first  instance  witii 
extraordinary  rapidity.  The  thirst  for  gold  and  the  spirit  of  adventure  urged  nation  after 
nation  to  esrolore  its  coasts,  and  penetrate  its  interior.  Within  twenty  years  was  formed 
a  full  and  tolerably  precise  outline  of  the  whole  eastern  coast,  from  the  mouth  of  Hudson^s 
Bay  to  the  Straits  of  Magellan.  The  conquest  of  Cortez,  of  Pizano,  and  of  their  im- 
m^iate  successors,  soon  conveyed  a  pretty  accurate  idea  of  the  western  coast  of  South 
America,  of  Mexico,  and  even  of  the  peninsula  of  California.  But  the  northern  regions, 
stretchin?  into  the  ices  of  the  Pole,  |>resented  barriers  of  a  formidable  description,  which 
long  baffled  the  utmost  effi>rtB  of  navigators.  America  on  this  side  resisted  for  a  longer 
time  the  attempts  to  complete  its  delineation  than  any  other  continent 

To  explore  the  north-western  coast  seems  to  have  been  an  undertaking  properly  belong- 
ing to  Spain,  the  possessor  of  all  the  vast  and  opulent  re^ons  which  extend  uong  the 
Pacific.  Recent  notices  have  shown  that  they  did  not  neg&ct  that  inquiry,  for  Cortez  and 
several  of  the  other  viceroys  sent  expeditions  along  this  coast,  to  which  they  gave  the  name 
of  New-Mexica  The  Spaniards,  however,  as  usihlI,  shrouded  in  deep  mjrstery  even  these 
limited  discoveries,  and  were  long  able  to  prevent  the  other  nations  of  Europe  from  visiting 
this  coast,  the  most  remote  and  inaccessible  of  any  in  the  circuit  of  the  globe.  Europeans, 
therefore,  were  not  aware  of  the  vast  breadth  to  which  this  continent  expanded  tovimids  the 
llorth.  They  rather  supposed  that,  like  South  America,  it  narrowed  to  a  point  or  cape, 
upon  passing  which  the  navigator  would  enter  upon  the  expanse  of  the  Pacific,  and  might 
bear  down  upon  Japan,  China,  and  the  East  Indies.  *Ilie  commercial  j^tions  there^re, 
made  vigorous  and  almost  ceaseless  efiforts  to  torn  this  point,  and  effect,  as  they  imagined,  a 
nearer  uid  more  direct  route  into  the  eastern  seas. 

The  English  took  the  lead  in  this  important  career.  Under  the  reign  of  Queen  Elizsr 
both,  Frobisber  and  Davis  made  each  three  successive  voyages.  One  discovered  the 
entrance  into  Hudson's  Bay,  the  other  found  the  entrance  into  the  great  sea  which  bears 
the  name  of  Baffin's  Bay ;  but,  partly  arrested  by  the  well  known  obstructions  to  which 
these  seas  are  liable,  partly  diverted  l^  a  chimerical  search  after  gold,  they  could  not  pene- 
trate beyond  the  numerous  islands  and  inlets  by  which  these  entrances  are  beset.  Hudson, 
in  1610,  steered  a  bolder  course,  and  entered  the  vast  bay,  which  has  received  its  appellap 
tion  fix>m  that  {[reat  navi^tor,  who  there  unfortunately  terminated  his  adventurous  career. 
The  treachery  of  a  ferocious  and  mutinous  crew  exposed  him  on  these  firozen  and  desolate 
shores,  where  he  miserably  perished.  Sir  Thomas  Button  followed  in  1612,  and  finding 
himself  in  the  middle  of  this  capacious  basin,  imagined  himself  alreadv  in  the  Pacific,  and 
stood  full  sail  to  the  westward.  To  his  utter  dismay  he  came  to  the  long  continuous  line 
of  shore  which  forms  the  western  boundaiv  of  Hudscn's  Bay.  He  expres^  his  disappoint- 
ment by  giving  to  the  coast  the  name  of  *' Hope  checked."  ]l^lot  and  Baflin,  who  followed 
three  years  after,  were  stopped  by  the  ice  at  Southampton  Island.  Baffin,  however,  made 
afterwards  sa  more  important  voyage,  in  which  he  completely  rounded  the  shores  of  that 
great  sea  which  bears  his  name,  imd  which,  appearing  to  him  to  be  inclosed  on  all  sides  by 
knd,  has  been  denominated  Baffin's  Bay.  The  error  involved  in  this  appellation  deterred 
subsequent  navigators  from  any  further  attempt ;  for  Baffin,  in  passing  the  great  opening 
of  Lancaster  sound,  had  concluded  it  to  be  merely  a  gulf.  From  that  period  the  English 
navigators,  though  they  ceased  not  to  view  this  object  with  ardour,  hoped  to  fblfil  it  only  by 
the  channel  of  Hudson's  Bay.  In  1631,  two  vessels  were  sent  thither  under  Fox  and  James. 
The  latter,  entangled  in  some  of  the  tK>uthem  bays,  returned  after  dreadful  sufferings  from 
the  cold  of  the  wmter ;  but  the  former,  quaintly  calling  himself  North-west  Fox,  explored  a 
part  of  that  great  opening  called  Sir  Thomas  Roe's  Welcome,  which  appeared  now  to  afi&rd 
almost  the  only  hope  of  a  passage ;  but  he  stopped  short  at  a  point  which  he  termed  "  Fox's 
fiirthest"  Under  Charles  11.  a  company  was  fcmned  for  the  purpose  of  settlement  and 
commerce  in  Hudson's  Bay,  and  engaged  to  make  the  most  strenuous  exertions  to  discover 
a  western  passage ;  but  it  is  believ^  that  the  only  exertions  really  made  by  the  Company 
tended  to  prevent  any  such  discovery.  Middleton,  an  officer  in  their  service,  was  sent  out 
in  1741,  sailed  up  the  Welcome,  and  believed  himself  to  have  discovered  that  the  head  of 
that  chumel  was  completely  closed.  He  was  strongly  charged  with  having  received  a  high 
bribe  fixffli  the  Hudson's  Bay  Company  to  stifle  the  discovery,  and  Moor  and  Smith  were 
sent  out  in  the  following  year  with  the  most  sanguine  hopes ;  but  when  they  returned  with- 
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out  hftymj^  eActad  way  thing,  the  paUic  ezpecttttkni  were  great!  v  afatted.  It  becaaie  Urn 
senenl  hnpuccttiop  that  America,  on  this  aide,  fbnned  a  maas  of  imbrokeQ  land,  and  that  the 
kmg  Bought  paange  had  no  ezisteiice. 

New  viewa  of  the  extent  and  ftnn  of  the  northern  extremities  of  America  were  opened 
hy  the  discoveries  of  Cook,  c<MTobonited  hj^  those  of  some  other  Rngliah  narigators  in  the 
Nortfaeni  Pacific.  It  avpeared  that  America  there  stretched  away  to  the  north-west,  tiU  it 
reached  a  hreadth  eqoal  to  one^fenrth  part  of  the  circumference  of  the  globe.  Cook  pene- 
trated, indeed,  tfarough  the  strait  which  bounds  the  continent  and  separates  it  fixxn  Asia;  but 
the  ooaat  appeared  there  extending  indefinitely  north;  and  it  became  a  general  impression 
that  America  formed  m  huge  m&oken  mass  of  land  approaching  the  Pole,  and  perhaps 
reaching  that  ultimate  pomt  of  the  globe.  This  beliet  received  a  sudden  shock  fiom 
Heame's  voyage  down  the  Copper  Mine  River,  and  his  discovery  of  the  sea  into  which  it 
Ml,,  in.  a  hititnde  not  higher  than  that  of  the  north  of  Hudson's  Bay.  Soon  ailer,  Sir 
Alexander  Mackenxie  tiaeed  also  to  the  sea  anoth^  river  twenty  degrees  ikrtibHar  west 
There  was  now  a  strong  presumption  that  a  sea  bounded  the  whole  of  America  to  the  north. 


and  that  there  really  was  such  a  pasnge  as  had  been  so  long  sought,  and  miffht  be  firand, 
were  it  not  too  doeelv  barred  b^  ice  and  tempest  The  British  administmtion,  animated 
with  an  active  and  kumable  zeal  m  the  cause  of  discovery ,  detenained  that  no  possible  effiirt 
should  be  omitted  by  iriiich  this  important  and  long  agitated  question  might  be  brought  to  a 
final  decision. 

A  aeries  of  ezploiatory  voyages  was  now  begun.  Capt  Ross,  in  1818,  made  the  circuit 
of  Biffin's  Bay,  and  retoomed  with  the  belief  thut  no  opening  existed :  Lieut  Panry,  second 
in  cnranianH,  formed  a  difeent  judgment,  and  having  satisfied  the  Admiral^  as  to  his 
gioonds  of  belief  was  sent  out  with  me  command  of  a  new  expedition.  In  this  memorable 
voyage,  Capt  Parry  penetrated  through  Lancaster  Sound,  which  he  ibund  to  widen  gradually, 
unto  it  opened  into  the  expanse  of  the  Polar  Sea.  He  did  not  touch  on  any  part  of  the 
American  coast,  but  found  puallel  to  it  a  diain  of  large  islands;  and  his  progresa  through 
these  was  arrested,  not  by  land,  but  by  straits  and  channels  encumbered  with  ice.  In  con- 
sideration of  these  obstacles,  his  next  attempt  was  made  through  Hudson's  Bay,  by  the  yet 
imperfectly  explored  channel  of  the  Welcome.  Struggling  UiTongh  various  obstacles,  he 
reached  at  length  a  point  oonsidarably  beyond  that  where  Mid£eton  had  stopped,  and 
found  a  stnit  opening  nom  Hudson's  Bay  into  the  Polar  Sea.  This  strait  was,  however,  so 
narrow,  and  so  completely  blocked  with  ioe,  that  there  appeared  no  room  to  hope  that  it 
would  ever  aflbid  an  open  pasaage.  C^pt  Parry  was  therefore  again  sent  out  in  his  first 
direction ;  but  he  made  no  material  addition  to  hia  former  diacoveries.  Meantime  a  land 
journey,  under  Capt  Franklin,  following  in  the  footsteps  of  Heame,  reached  the  sea,  and 
discovered  a  conaideralde  extent  of  the  hitherto  unknown  northern  coast  of  the  American 
continent  A  tolerably  clear  glimpse  was  thus  obtained  of  its  extent  and  boundaries ;  and 
the  zealous  efibrts  of  government  were  employed  to  verify  the  whole  bv  actual  survey.  A 
second  expedition  under  Capt  PVanklin  extended  this  survey  over  tfaree*fourths  of  thia 
boundary  coast,  and  reached  beyond  the  149th  degree  of  lon^tude.  Meantime  an  enedi- 
tion,  under  Captain  Beechy,  sent  to  meet  Captain  Franklin  from  the  westward,  pasaeu  the 
Icy  Cape  of  Ca^  and  arrived  at  nearly  IQfP  W.  longitude ;  between  which  point  and 
Cwptain  F^nnklin's  fiirthest  limit  there  intervened  only  7^,  or  150  miles. 

llie  belief  was  hence  entertained,  that  the  whole  coast  extended  in  a  line  not  varring 
much  fifom  the  70th  degree  of  latitude ;  but  the  important  expedition  which  Captain  Ross 
has  just  achieved  through  so  many  difficulties,  proves  the  existence  of  a  large  peninsula, 
extending  as  &r  north  as  74^  N.  hititnde.  It  remains  still  probable  that  a  naval  passage 
may  exist  foither  north,  in  the  Hne  of  Captain  Parry's  first  voyage.  But  the  encumberii^ 
ice  is  so  thick,  and  so  wedged  into  various  straits  and  channels,  &at  ]xobablv  no  vesael  wifi 
ever  be  able  even  once  to  work  its  way  through ;  and  certainly  a  ship  could  never  set  out 
with  any  asmirance  of  thus  finding  its  way  frmn  the  Atlantic  into  the  Pacific  Britain  has, 
however,  reaped  an  ample  share  of  glory  in  contributing  so  essentially  to  delineate  the 
boundaries  and  dimensions  of  this  great  and  important  continent 


CHAPTER  IX. 

MODERN  0B06RAPHY  OF  THE  AUSTRAL  BEA8  AND  ISLANDS. 

MofRB  than  half  the  surftce  of  the  globe,  including  long  groups  of  islands  and  vast 
expanses  of  ocean,  remained  unexplored,  even  after  regular  naval  routes  had  been  fimned 
round  the  Cape  of  Good  Hope,  and  Cape  Horn ;  yet  there  aoon  arose  the  belief  of  an  Austral 
continent,  as  extensive  and  as  aboundmg  in  wealth  as  tiiat  which  had  been  discovered  by 
Columbus.  An  ideal  balance  was  fimcied,  which  it  was  supposed  must  exist  between  the 
lands  of  the  northern  and  those  of  the  southern  hemispheres ;  and  the  more  disproportionate 
the  extent  of  sea  which  existed  in  the  known  parts  of  the  latter,  the  greater  it  was  sup- 
po«rf  n««t  be  tto  m«  of  «Krthen.  continent  wlmh  w«  to  ertd,liA  thi.  k^ 
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balance.  In  all  the  eaj*ly  maps,  a  huge  continental  mass  encircles  the  Antarctic  pole,  and 
presents  to  the  great  ocean  a  continuous  circuit  of  shore  reaching  round  the  globe :  the 
above  analogies  were  doubtless  aided  by  discoveries  made  on  ^;reat  insular  tracts  of  the 
South  Sea,  so  partial  that  they  might  be  mistaken  for  promontories,  or  portions  of  a  great 
mass  of  Antarctic  land. 

The  Portuguese,  so  long  the  most  skilM  and  intrepid  navigators  ci  the  ocean,  appear  to 
have  been  the  first  who  threw  any  light  upon  this  fifth  and  most  remote  portion  of  the  earth ; 
in  less  than  twenty  year»  after  their  passage  of  the  Cape  they  had  reached  the  most  extreme 
islands  of  the  Oriental  Archipelago,  mcluding  Java  and  the  Moluccas,  and  iwpear  even  to 
have  observed  some  parts  of  ibe  coast  of  New  Guinea.  There  are  no  records  of  their  having 
proceeded  farther ;  but  maps  have  been  found  in  the  British  Museum,  and  other  collections, 
which  exhibit  an  extensive  land  to  the  south  of  Java,  under  the  title  of  Java  Major,  on 
which  occur  a  number  of  names,  some  of  them  Portuguese :  one  of  these  maps,  partly 
translated  into  French,  has  the  ^  Cdte  des  Herbages,^^  a  name  somewhat  curiously  comcid- 
ing  with  Botany  Bay.  None  of  these  discoveries,  however,  have  been  embodied  in  any 
known  narration. 

The  Spaniards  also,  during  their  early  and  adventurous  career,  made  strenuous  effiirts  to 
explore  the  southern  seas :  Magellan,  as  already  observed,  by  his  first  circumnavigation  of 
the  globe,  efiected  a  grand  step  in  geographical  discovery.  Alvaxo  Mendana,  in  1568, 
sail^  from  Lima,  and,  after  crossing  the  bre&dth  of  the  Pacific,  discovered  a  group  of  large 
maritime  lands,  to  which,  firom  a  chimerical  reference  to  (>phir,  he  gave  the  name  of 
**  Islands  of  Solomon  :*'  they  appear  to  be  part  of  that  great  group  which  forms  the  outer 
range  of  Australasia.  Mendana  set  out  on  a  second  vojrage,  and  reached  the  same  quarter, 
but,  by  some  fatality,  could  not  again  find  the  islands  formerly  discovered.  Quiros  made  a 
still  more  important  expedition ;  he  passed  through  the  Polynesian  group ;  and  Sagittaria, 
one  of  the  islands  discovered  by  him,  appears  clearly  identified  with  Otaheite ;  he  ter- 
minated his  voyage,  like  Mendana,  among  the  exterior  islands  of  Australasia ;  and  with 
him  expired  the  spirit  of  Spanish  enterprise. 

The  Dutch,  when  they  had  expelled  the  Portuguese  fixim  Java  and  the  Spice  Islands,  and 
had  established  in  them  the  centre  of  their  Indian  dominion,  were  placed  in  such  close 
proximity  with  New  Holland,  that  it  was  scarcely  possible  for  a  ffreat  maritime  nation  to 
avoid  extending  their  search  to  that  region.  Van  Diemen,  the  Dutch  governor  of  India 
about  the  middle  of  the  seventeenth  century,  greatly  promoted  this  object,  and  sent  successive 
vessels  to  explore  the  coast  of  New  Holland.  HQrtog,  Carpenter,  Nuytz,  and  Ulaming 
made  very  extensive  observations  on  the  northern  and  western  shores,  but  found  them  so 
dreary  and  unprcxnising,  that  no  settlement  of  any  description  was  ever  attempted.  Abel 
Tasman,  however,  went  beyond  his  predecessors ;  he  reached  the  southern  extremity  of  this 
great  mass  of  land,  to  which  he  gave  the  name  of  Van  Diemen,  without  discovering  it  to  be 
an  island :  he  then  sailed  across,  surveyed  the  western  coast  of  New  Zealand,  and  returned 
home  by  the  Friendly  Islands.  This  important  range  of  discovery  was  not  followed  up ;  it 
refiited,  however,  the  delineation  by  which  New  HoUand  had  been  made  part  of  the  imagined 
Austral  continent  In  the  newly  arranged  charts,  that  continent  still  remained,  but  with 
its  position  shifted  flurtfaer  to  the  south,  and  New  Zealand  probably  contributing  to  form  part 
of  Its  &ncied  outline. 

The  English  nation,  by  the  voyages  of  several  navigators,  and  particularly  of  Cook,  secured 
the  glory  ^fliUy  explormg  the  depths  of  the  great  Pacific.  The  previous  voyages  of  ^nron, 
Wafiis,  and  Carteret  had  already  made  known  some  of  the  interesting  groups  of  islands 
with  which  its  vajst  surface  is  studded.  Cook  fully  traced  the  great  chains  of  the  Society 
Islands,  and  of  the  Friendly  Islands ;  he  discovered  and  surveyed  the  eastern  coasts  of  New 
Holland  and  Van  Diemen's  Land.  He  settled  the  form  and  relations  of  New  Zealand,  New 
Caledonia,  and  the  other  great  Australasian  laiids  and  islands.  This  side  he  passed  thrice  the 
Antarctic  circle,  and  ranging  along  the  yet  unvisited  borders  of  the  southern  pole,  solved,  hv 
refuting,  the  famous  modem  h}rpotnesis  of  an  Austral  continent  He  navigated  also  through 
the  northern  Pacific,  observed  carefUlly  the  group  of  the  Sandwich  Islands,  and  established, 
in  the  manner  before  pointed  out,  the  relation  between  the  continents  of  Asia  and  America. 
Many  eminent  navigators,  among  the  French,  La  Perouse,  Marchand,  D'Entrecasteaux; 
among  the  Russians,  Kotzebue  and  Krusenstem ;  among  the  English,  Vancouver  and  Beechey, 
followed ;  and,  though  the  grand  prizes  of  discovery  had  been  carried  ofi^,  found  still  some 
gleanings  in  so  vast  a  field.  The  circumnavigation  of  the  globe  has  ended  in  beccxning  a 
mere  trading  vovage,  which  conveys  neither  name  nor  glory  to  him  by  whom  it  is  achieved. 
Captain  W^dell,  however,  has  lately,  in  New  Soutii  Shetland,  found  a  tract  of  land  situated 
nearer  to  the  Antarctic  pole  than  any  previously  supposed  to  exist 

New  Holland,  much  the  most  extensive  of  the  lands  belonging  to  the  southern  hemisphere, 
and  rendered  doubly  interesting  by  its  recent  relations  with  Europe,  has  formed  the  theatre 
of  kte  southern  discoveries.  Bass,  in  an  open  boat,  found  the  strait  which  bears  his 
name,  separating  New  Holland  fixnn  Van  Diemen*s  land,  and  making  the  latter  a  separate 
island.    Baudin  and  Flinders,  contemporaneously  employed  by  ^e  French  and  English 
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ntttioiiB,  made  a  oontuniooa  aorvey  of  the  vast  circait  of  its  ooeata,  which  had  heen  before 
touched  only  at  partial  pointBi  At  a  later  period,  Freychket  made  some  additional  obeerya^ 
tioDs;  and  King  fiiond  still  a  great  extent  of  north  and  north-western  coast  to  niryey  for  the 
first  time.  More  recently,  the  disooyery  of  Swan  Riyer  and  its  shores  promises  to  redeem 
the  reproach  of  sterility  which  had  been  attached  to  the  whole  western  coast  of  this  conti- 
nent: the  interior  on  the  eastern  side  also,  though  guarded  by  steep  and  lofty  barriers,  has 
been  penetrated  to  a  considerable  depth,  and  fiiund  to  contain  extensiye  plains  trayersed  by 
large  riyera.  Still  the  ezploved  tracts  form  only  a  smaU  proportion  of  the  yast  snrfibce  of 
this  aoathem  continent 


PART  II. 

PRINCIPLES  OF  GEOGRAPHY. 


AvoifB  the  yarioos  branches  of  hmnan  knowledse  there  is  so  intimate  a  ooonezion,  that 
no  science  can  be  tmly  said  to  be  independent  of  aU  others.  Seme,  indeed,  may  be  regarded 
as  primary,  because,  to  a  certain  extent,  they  haye  had  an  independent  existence,  and  be* 
canse  other  sciences  haye  sprang  finom  them.  Sach,  for  example,  are  arithmetic  and 
geometry,  the  prolific  parents  of  dl  the  branches  of  modern  mathematics.  Other  sciences, 
again,  are  connected  by  collateral  relationship,  in  respect  of  their  affording  mntnal  aid :  and 
in  this  manner  all  the  branches  of  hnman  knowledge  depend  one  on  another,  each  repaying 
the  adyantagee  which  it  has  receiyed. 

The  subject  of  this  treatise,  GaooRATHT,  which  in  common  with  other  sciences  owes  its 
origin  to  the  wants  of  man,  joined  with  his  inherent  desire  of  knowledge,  has  arriyed  at  its 
present  state  of  improyement  by  the  aid  of  seyeral  sciences,  and  of  a  yery  great  number  of 
the  arts  which  are  the  firnit  of  human  ingenuity.  It  is  more  particularly  indebted  to  the 
mathematical  sciences,  either  directly,  as  furnishing  rules  and  methods  by  which  the  mag- 
nitude of  the  earth,  its  figure,  and  the  position  of  the  difierent  parts  of  its  surface,  may  be 
determined ;  or  indirectly,  inasmuch  as  it  has  been  improyed  by  astronomy,  nayigation,  and 
odier  sciences  which  owe  their  perfection  to  the  mathematics.  To  the  arts  its  obligations 
are  innumerable :  for  eyenr  step  of  pfugiess  which  has  been  made  in  the  construction  and 
management  of  ships,  in  the  frhrication  of  mathematical,  optical,  and  nautical  instruments, 
and  in  the  collateral  arts  on  which  these  depend,  has  contributed  to  the  adyancement  of 
geomphical  knowledge. 

iSiiB  doctrines  of  geography  strongly  support,  and  haye  a  dose  affinity  with,  those  of 
astronomy.  It  is  only  1^  the  ap{4ication  <x  this  latter  science  that  we  haye  been  able  to 
discoyer  the  trae  figure  of  the  earth,  and  its  magnitude :  and  some  of  the  most  important 
diyisions  of  the  earth's  surftce  are  marked  out  %  astronomical  phenomena.  On  the  other 
hand,  an  exact  knowledge  of  the  figure  and  magnitude  of  the  earth  is  of  the  highest  import- 
ance in  the  explication  of  the  more  recondite  doctrines  of  astronomy.  Hence,  while  the 
doctrines  of  astronomy  inyolye  the  principles  of  geography,  it  holds  equally  trae  that  the 
principles  of  geopaphy  can  only  be  understood  liy  a  due  application  of  some  of  the  more 
simple  theories  of  astronomy. 

The  science  of  geology  luu,  if  possible,  a  still  more  intimate  connexion  with  the  descrip- 
tion of  the  earth.  Whue  astronomy  delineates  the  form  and  nx>yements  of  that  planet,  and 
its  relatioo  to  other  bodies  in  the  uniyerse,  geology  describes  the  materials  which  compose 
its  surfiboe,  and  the  order  in  which  they  are  arranged,  with  the  composition  and  {^enomena 
of  the  surrounding  atmosphere.  The  yarious  inequalities  into  whicn  it  is  formed,  the  dis- 
tjnction  of  land  uid  sea,  with  their  origin  and  effects,  come  all  within  the  sphere  of  this 
important  science. 

The  ar^mzied  and  liyinff  beings  which  coyer  the  surfiice  of  our  planet,  fonn  a  most  in- 
teresting feature  in  its  delmeation.  For  the  suppcnt  and  nourishment  of  these,  the  whole 
of  its  yast  stracture  was  originally  destined.  In  taking  a  suryey  of  this  interesting  range 
of  objects,  we  may  begin  with  punts ;  then  ascend  to  animals ;  and,  lastly,  to  man,  who 
holds  the  chief  rank  in  the  constitution  of  this  lower  world. 

Three  diyisions,  comprehending  each  a  separate  book,  will,  on  the  grounds  now  stated, 
eomprehend  the  Principles  of  Gec^fraphjr :  these  are— -L  Astronomical  ranciples.  IL  Geo- 
logical principlea  IIL  Geography  considered  in  relation  to  the  organiud  liying  and  rational 
natares  whida  coyer  the  sm&ce  of  tiie  earth. 
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BOOK   I. 

ASTBONOMICAL   PRINCIPLES. 


CHAPTER  L 

GENERAL  VIEW  OF  THE  PHENOMtiNA  OF  THE  HEAVENS,  APPARENT  M0TI0N8.  VIXED 

8TARS»  PLANETS,  ice. 

The  succeflsion  of  day  and  night  brin^  under  oar  obeervation  the  sun,  the  moon,  and  an 
innumerable  multitude  of  luminous  bodies,  which  appear  like  points  on  the  concave  surfrce 
of  the  heavens.  Of  these  the  sun  and  the  moon  are  the  most  remarkable.  The  sun  at  all 
times  presents  to  us  a  circular  disc :  the  disc  of  the  moon  is  also  at  certain  periods  circular^ 
but  she  undergoes  a  succession  of  changes  in  the  appearances  of  her  luminous  part,  which 
are  denominated  phaseg.  With  regard  to  the  distances  of  the  sun  and  mocn  fiom  this  earth, 
we  are  certain  tnat  they  are  very  remote ;  for  we  observe  that  their  apparent  magnitude  is 
not  sensibly  af^ted  by  any  change  in  our  local  positkuL  We  may  with  probability  suppose 
the  stars  to  be  bodies  of  the  same  nature  with  the  sun  and  moon,  appearing  smaller  only 
because  they  are  at  a  greater  distance. 

The  apparent  motion  <^  the  heavens  from  east  to  west  about  a  fixed  point  in  the  northern 
quarter  of  the  sky,  as  seen  in  this  country,  is  a  phenomenon  quite  fiunifiar  to  every  one.  If 
we  change  our  position  on  the  earth  by  ^oing  always  south,  this  fixed  point  appears  to  de- 
scend, and  at  last  it  sinks  below  the  horizon :  but  we  now  perceive  that  there  is  another 
fixed  point  in  the  southern  region  of  the  heavens,  exactly  opposite  to  the  former,  about 
which  the  diurnal  motion  is  also  in  like  manner  performed.  These  two  points  are  the  moeth 
and  0OVTK,  or  the  AMxmo  and  antabotic  poles  of  the  heaven& 

From  what  we  see  on  the  earth's  surface,  we  leam  by  experience  that  the  real  and  m- 
parent  motiotu  (^  bodies  may  he  very  different  An  observer  in  a  vessel  carried  along  by 
me  current  of  a  river,  will  feel  dimosed  to  believe  himself  at  rest ;  and  then,  if  he  were  to 
pudge  firom  afipeaxances,  he  would  suppose  that  trees  and  fixed  objects  on  the  banks  were 
m  motbn,  because  of  the  apparent  change  in  their  relative  positions.  Hence  we  may  infer, 
that  we  cannot  judge  immediately  respecting  the  absolute  motions  of  the  heavenly  bodies 
firom  their  apparent  motions.  It  has  omy  been  by  a  series  of  nice  observations,  and  the  appli- 
catk)n  of  the  doctrines  of  mathematics,  that  the  former  have  with  absolute  certainty  been 
deduced  from  the  latter. 

The  general  phenomena  of  the  apparent  motions  have,  however,  been  discovered  by  the 
ordinary  observation  of  mankind  fiom  the  remotest  ages.  To  a  spectator  in  any  place  of 
the  earth,  the  whole  system  of  the  celestial  bodies  a^ypears  as  if  placed  on  the  surtace  of  a 
concave  sphere,  the  centre  of  which  is  the  place  where  he  stands ;  and  this  sphere  appears 
to  revolve  daily  on  ^n  ideal  line  which  passes  through  the  poles  of  the  heavens,  and  is  called 
the  AXIS  of  the  world.  Although  the  supposition  that  the  celestial  bodies  are  all  situated  in 
the  surfiice  of  a  sphere,  of  which  the  eye  is  the  centre,  be  perfectly  consistent  with  the 
appearance  c^  the  neavens,  it  is  easy  to  understand  that  this  may  be  a  consequence  of  their 
immense  distances.  To  an  observer  standing  on  an  extensive  plain,  objecte  ver^  remote 
around  lum,  though  at  unequal  distances,  would  appear  in  the  circumference  of  a  circle 
having  his  eye  in  the  centre. 

Besides  the  diurnal  motion  of  the  heavenly  bodies,  which  is  common  to  them  all,  we  dis- 
cover that  some  of  them  have  peculiar  motions  by  tphich  they  change  their  apparent  places 
in  respect  of  one  another,  Tnus  we  see  the  moon  in  the  course  or  about  a  month  describe 
a  circle  quite  round  the  heavens  from  west  to  east  The  sun  also  appears  to  change  his 
posituA  daily,  and  to  go  round  the  heavens  from  west  to  east  in  a  year,  it  is  in  consequence 
of  this  peculiar  motion  of  the  sun,  that  we  find  difiTerent  stars  at  dififerent  seasons  of-the 
year  set  immediately  after  him,  or  rise  immediately  before  him ;  and  that  the  appearance  of 
the  heavens  through  the  course  of  the  year  is  continually  changing. 

From  the  remotest  antiquity  jSve  stars  had  been  observed  to  chaj^  their  position ;  and  in 
modem  times  five  others  have  been  discovered.  ^These  ^  wandering  stars  *'  have  been  appro- 
priately denominated  flannfb  ;  and,  ^nerallv  speaking,  they  can  be  seen  at  all  times,  except 
when  their  feeble  light  is  rendered  insensible  by  the  efililgence  of  the  sun.  The  planets 
have  received  partkular  names,  and  are  distinguished  hy  particular  characters ;  these  are 
Mercury  ^,  Venus  ?,  Mars  f  ,  Vesta  fi,  Juno  $,  Ceres  ?,  Pallas  $,  Jupiter  4i  Saturn  ^ 
Uranus  >t^. 

Thero  are  other  luminous  bodies  having  a  proper  motion,  which  are  seen  for  a  short  time 
and  afterwards  disappear.  Their  existence,  however,  is  permanent  They  are  distinguished 
fixmi  the  planets  by  their  being  visible  only  for  a  short  period,  and  also  W  a  train  of  lig^t 
proceeding  firom  them  on  one  side,  forming  a  tail ;  these  bodies  are  callea  oomets.  Tmir 
number  is  not  known,  but  it  appears  to  be  very  considenU)le. 
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Besides  the  sun,  moon,  planets*  and  oometa,  there  are  other  luminous  bodies  visible  eveiT 
clear  night ;  these  retain  always  the  same  position  in  respect  of  &uh  other,  and  far  this 
reason  are  denominated  fixsd  stabs.  Their  apparent  motion  about  the  axis  oi  the  celestial 
sphere  is  perfectly  unilbrmt  and  a  complete  rev<dution  is  performed  in  about  23  houn  56 
minotea 

By  the  permanence  of  the  relative  situations  of  the  fixed  stars  on  the  concavity  of  the 
celestial  sphere,  we  are  enabled  to  determine  the  apparent  motions  of  the  other  Ikeavenly 
bodies.  Of  these  the  motions  of  the  sun  and  moon  are  the  most  conspicuous  and  simple. 
The  motions  of  the  planets  appear  more  complicated,  and  are  considerably  diflerent  from 
one  another.  This  dissimilarity  mig^ht  well  lead  to  a  conjecture,  that  the  real  motions  of 
the  heavenly  bodies  are  very  diflerent  from  the  apparent  motions,  and  that  these 'last  are 
modified  by  the  real  motion  of  the  earth.  This  conjecture  we  shall  afterwards  find  fiilly 
verified. 

All  the  heavenly  bodies  which  this  general  survey  has  brought  under  our  notice,  with 
their  motions  and  mutual  relations,  fann  the  subject  of  asttroiioiiy,  which  of  all  the  natural 
sciences  presents  the  most  extensive  series  <^  discoveries.  By  observing  for  ages,  and  deter- 
mining with  exactness,  the  positious  of  the  sun,  moon,  and  stars ;  by  tracing  and  measuring 
with  precisioii  their  various  motions;  and  by  employing  aU  the  resources  of  mathematical 
science  in  investigating  the  constant  laws  to  which  these  motions  are  subject,  the  human 
mind  has  succeeded  in  passing  from  the  first  curswy  view  of  the  heavens,  to  that  compre- 
hensive survey  by  which,  in  the  present  state  of  astronomical  science,  we  contemplate  the 
past  and  future  states  of  the  system  of  the  universe. 


CHAPTER  n. 

THB  HEAVENS  A8  BEEN  THROUGH  THE  TELESCOPE. 

FtoOM  the  discovery  of  the  telescope,  and  its  application  to  the  purposes  of  astronomy,  a  new 
en  may  be  dated  m  that  science.  The  number  of  stars  visible  to  the  naked  eye  is  about  three 
thousand,  which  appear  scattered  over  the  concave  surfiice  of  the  heavens.  Even  in  the 
clearest  night,  and  in  the  absence  of  the  moon,  seldom  nK»re  than  two  thousand  are  seen  at 
once.  They  are  not  distributed  indiscriminately  over  the  heavens,  but  are  disposed  in  groups, 
which  fiom  the  ren^test  antiquity  have  received  distinct  names,  and  these  have  been  em- 
l^psred  to  fiusilitate  the  description  of  the  heavens,  and  the  reference  to  any  particular  star. 
The  ancients  imagined  the  figures  of  various  personages  of  their  mvthology,  and  of  animals, 
Slc.  to  be  traced  on  the  ccmcave  surfiice :  these  figures  they  called  contteUatioru,  and  con- 
sidered a  group  of  stars  to  belong  to  each.  To  some  of  the  brighter  stars,  and  to  those  more 
remarkable  for  their  position,  proper  names  have  been  given. 

'The  distinction  founded  on  the  diflerent  de^^rees  of  brightness  of  the  fixed  stars,  Lb  the 
moat  obvious  which  occurs  to  the  spectator  while  his  vision  ia  unassisted  by  the  telescope, 
and  has  accordingly  been  employed  for  the  purpose  of  classifying  them.  The  stars  visible 
to  the  naked  eye  have  been,  on  this  principle,  arranged  under  six  magnitudes.  The  bright- 
est are  reckoned  to  be  of  the  first  magnitude,  the  next  in  brightness  of  the  second,  and  so  on 
to  the  sixth  magnitude.  The  arrangement  of  the  stars  has  been  still  Jhrther  facilitated  by 
comlMning  the  principle  <^  this  last-mentioned  arrangement  with  the  method  (^  constellations. 
IhmapBor  the  heavens  and  on  celestial  globes  the  constellations  are  delineated,  and  the  stars 
in  each  constellation  are  marked  with  the  letters  of  the  Greek  alphabet  according  to  their 
degrees  of  brightness. 

Tkte  use  or  the  telescope  has  greatly  increased  the  number  of  visible  stars ;  and  hks  at 
the  same  time  discovered  to  us  many  particulars  before  unknown  respecting  those  that  are 
viable  to  the  naked  eye.  Many  oif  the  stars  which  to  unaided  vision  appear  single,  are 
found,  ^en  observed  through  a  telescope  of  high  magnifying  powers,  to  consist  of  two^ 
sometimes  of  three  or  more  stars  extremely  near  to  one  another.  Seven  hundred  of  these 
moltiple  stars  were  observed  by  Sir  William  Herschel,  and  the  number  has  been  increased 
by  the  joint  labomii  of  his  son  and  Sir  James  South,  also  by  the  German  astronomer  Struve. 
In  some  of  them  the  small  stars  are  difiTerent  in  brightness  and  in  the  colour  of  their  light 
Thus  a  Herculis  is  double ;  the  larger  of  the  stars  is  red,  the  smaller  blue :  »  Lyre  is 
composed  of  four  stars;  ti:ffee  white,  and  one  red :  y  Andromede  consists  of  two  stars  very 
unequal,  the  largest  a  reddirii  white,  the  smallest  a  sky-blue  inclining  to  green.  Some 
single  stars  evidently  differ  in  their  colour :  Aldebaran  is  red,  Sirius  of  a  brilliant  white. 

Nebulc  are  fonall  luminous  spots  of  a  cloudy  appearance  and  irregular  ^pe,  seen  in 
many  places  of  the  heavens.  The  most  remarkable  appearance  of  this  kind  is  the  Galaxy, 
or  Milky  Way,  which  encompasses  the  whole  heavens,  and  is  visible  to  the  naked  eye. 
The  Swocd  of  Orion  contains  a  beautifbl  nebula.  Two  occur  in  the  head  of  the  Great 
Bear,  one  of  an  oval  shape  the  other  round  like  a  comet  without  a  tail  Viewed  through 
a  telescope  of  great  magnifying  power,  these  luminous  spots  are  resolved  into  a  multitude 
of  small  stars,  distinctly  separate,  but  apparently  very  near  one  another,  whose  light  being 
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blended  tofi^tlier  prodocflB  the  luminous  appeennce.  In  a  portion  of  the  Galaxy,  about 
fifteen  degxeea  inleDgth,  and  two  in  breadth.  Dr.  HerBchel  found  no  fewer  than  fifty  thoownd 
Stan  kige  enough  to  be  distinctly  ooimted.  The  number  €i  nebuln  is  yery  eonsidenLbleu 
Herschel  discovered  two  thousand ;  he/Gore  his  time  only  one  hundred  and  three  were  known. 
Continued  obseryation  has  shown  that  the  fixed  etare  are  not  altogether  exempt  Jrom 
change.  Several  stars  mentioned  by  the  ancient  astronomers  are  no  longer  yisible,  while 
some  are  now  seen  by  the  naked  ere  whkh  are  not  in  the  ancient  catalogues.  Some  stan 
have  suddenly  appeared,  and  after  having  been  seen  for  a  short  time  have  ceased  to  be  visi- 
ble. In  1572  a  new  star  appeared  in  CSissiopeia's  Chair;  and  in  1604  another  appeared  in 
Serpentarius.  These  stars  <JUd  not  change  their  places:  but  having  gradually  increased  in 
brdliancy,  until  they  exceeded  Venus  or  Jupiter  in  brightness,  and  were  even  seen  in  the 
day-time,  they  diminished  in  the  same  gradual  manner,  and  in  a  few  months  entirely  diaap- 
pwed.  Some  stars  are  observed  to  have  periodical  changes  of  brightness.  Of  this  descrip- 
tion is  Algol,  or  0  Persei :  when  brightest  it  is  of  the  second,  and  when  least  bright  of -the 
fourth  magnitude.    It  goes  through  all  its  changes  of  lustre  in  four  days,  twenty-one  hours. 


Other  stars  like  0  in  the  Whale,  have  gradually  increased  in  brilliancy ;  or,  like  B  in  the 
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Great  Bear,  have  continually  diminished  in  brigfatn< 

The  fixed  stars,  when  viewed  through  the  telescope,  appear  like  luminous  points  on  the 
concave  suriace  of  the  heavens ;  but  the  planets  are  round  to  exhibit  the  appearance  of  diaca 
of  greater  or  less  diameter.  Mercury  and  Venus  accompany  the  sun,  appearing  at  one  time 
on  the  east,  and  at  another  time  on  the  west  of  that  lummary,  and  never  receding  fiitxn  him 
beyond  a  certain  distance.  T%e  other  planets  recede  fitan  the  sun  to  all  possiUe  angular 
distances.  Connected  with  this  circumstance  is  a  distinctian  which  it  ia  usefiil  to  make  of 
inferior  planets  and  euperior  planets ;  the  former  appellation  being  applied  to  Mercury  and 
Venus,  and  the  latter  to  the  remaining  planeta 

Mercur|r  and  Venus,  as  they  oscillate  about  the  sun,  exhibit  all  the  phases  of  the  moon. 
From  having  the  appearance  of  a  crescent,  they  gradually  assume  that  of  the  half-moon. 
The  illuminated  part  of  the  disc  increasing,  they  become  gibbous,  and  at  last  present  a  com- 
plete circular  disc,  like  the  fiill  moon.  From  this  state  of  illumination  they  again  pass 
through  the  same  appearances  in  an  inverted  order,  until  they  disappear  altogether.  Some- 
times these  nlanets  are  seen  like  black  spots  in  the  sun ;  these  ^>pearances  are  oalled  tran- 
eiU  of  the  planets  over  the  sun*s  disc.  They  are  rare,  but  when  <^l»erved,  particularly  the 
transit  of  V  onus,  they  give  the  best  means  of  determining  the  magnitude  of  Ihe  solar  system. 
In  all  the  phases  of  Mercury  and  Venus  the  convexity  of  the  iUuminated  portion  of  the  disc 
is  turned  towards  the  sun. 

The  discs  of  the  other  planets  are  always  nearly  circular.  Mars,  however,  in  certain  posi- 
tions with  regard  to  the  sun,  assumes  a  gibbous  appearance ;  but  he  never  becomes  comicur 
lar  like  Venus.  He  has  no  satellite.  As  viewed  from  the  earth,  he  is  known  by  his  red 
and  fiery  wpearance.  Dr.  Herschel  observed  that  the  polar  regions  of  Maia^  after  haying 
been  turned  fixm  the  sun,  appeared  brighter  than  the  rest  of  ti^  planetary  disc ;  just  as  u 
these  refioDB  had  in  the  absence  of  the  sun's  heat  been  covered  with  snow. 

Certam  spots  appear  on  the  discs  of  the  sun  and  the  four  planets  Venus,  Mars,  Jupiter,  and 
Saturn,  when  they  are  viewed  through  the  telescope,  and  are  distinguished  fit)in  other  parts 
of  the  discs  by  the  colour  or  intensity  of  their  light  Similar  spots  are  seen  on  the  moon 
with  the  naked  eye.  Jupiter  has  also  his  disc  marked  with  sevml  parallel  belts  or  stripes, 
which  stretch  across  it  They  are  subject  to  considerable  variation  with  regard  to  number, 
breadth,  and  distance  fiom  each  other.  Mercury  is  too  much  immersed  in  the  solar  rays: 
Vesta,  Ceres,  Juno,  and  Pallas,  are  too  small ;  and  Uranus  is  too  distant  to  allow  points  of 
unequal  brilliancy  to  be  observed  on  their  surftice.  The  spots  upon  the  sun  are  very  varia- 
able  in  their  number,  positkxi,  and  ma^itude.  Often  they  are  numerous,  and  of  great  extent 
Each  of  them,  in  general,  consists  of  a  dark  space,  or  umbra^  surrounded  by  a  penumbrOf 
or  fiiinter  shade,  beyond  which  is  a  border  of  light  more  brilliant  than  the  rest  of  the  sun's 
disc.  Sometimes,  though  seldom,  the  sun  has  h&en  without  spots  for  several  years ;  this  was 
the  case  from  1676  to  1684.  The  dark  nucleus  of  the  spot  is  seen  to  form  and  disappear 
amidst  the  greater  brilliancy  that  surrounds  it  After  the  nucleus  ceases  to  be  seen,  the 
umbra  continues  visible  for  some  time :  the  place  where  it  at  length  disappears  becomea 
like  the  other  parts  of  the  solar  surface,  unless  it  be  succeeded,  which  is  sometimes  the  case, 
by  a  luminous  spot  Umbre  of  great  extent  have,  with  few  exceptions,  a  nucleus  in  their 
centre ;  but  small  umbre  are  often  seen  without  it 

The  solar  spots  are  never  stationary,  but  are  seen  to  move  slowly  over  the  sun's  disc  firom 
east  to  west  Their  paths  across  the  disc,  when  accurately  traced,  are  found  to  be  rectili- 
neal in  the  beginning  of  June,  and  in  the  beginning  of  December ;  but  in  the  intermediate 
seasooB  they  are  found  to  be  elliptic.  Between  June  and  December  the  convexity  of  the 
path  is  towards  the  upper  part  of  the  disc,  and  between  December  and  June  it  is  towards 
the  lower  part 

The  planet  Jupiter,  when  viewed  through  the  telescope,  appears  to  be  attended  by  four 
Bnall  starsi  ranged  nearly  in  a  straight  line,  which  are  seen  sometimes  on  the  same  sidCf 
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sod  at  other  tunea  on  opposite  sides  of  the  planet  These  small  slan  oeoaaionally  pass 
1»tween  os  and  Japiter,  snd  then  they  aie  foond  to  project  shadows  which  sxe  seen  to  trsp 
Terse  his  disc.  On  the  other  hand,  they  are  often  immersed  m  the  diadow  of  Jupiter,  and 
exhibit  the  phenomenon  called  an  sdmse.  The  planets  Saturn  snd  Unnns  are  also  simi- 
larly attended,  the  former  by  seven,  snd  the  latter  by  six,  little  stsis.  lliese  accompanying 
sisiv  are  celled  satellites,  and  also  weeondary  jrfoneto,  in  contradistinction  to  the  others, 
which  are  csUed  prinuny. 

Saturn  ia  distin^piished  from  all  the  other  pknets,  in  beinff  surrounded  by  a  circular  ring 
eoQcentric  with  itsell  When  first  examined  bjr  the  tdesoope,  this  planet  was  almost 
alwavs  seen  between  two  small  luminous  bodies  or  an  irregular  fbrm,  which  seemed  to  be 
ched  to  it,      " 


attached  to  it,  and  which,  ss  they  sugvested  the  idea  of  handles,  were  denominated 

Sometimes  the  anse  disappesred,  and  then  Saturn  appeared  round  like  the  other  planets. 
By  tracing  with  care  these  singular  appearances,  and  combining  them  with  the  positions  of 
Satnm  rdatively  to  the  sun  and  the  earth,  Huygens  at  last  disooyered  that  they  are  pro- 
duced by  a  ring  which  encompasses  the  bod^  of  the  [danet,  and  which  is  everrwheire  sepsp 
fated  from  it  Beinff  seen  obliouely,  the  rmg  appears  of  an  oval  or  elliptic  nirm.  Bdme 
the  time  of  Herschel  the  ring  of  Saturn  was  supposed  to  be  single ;  but  this  distinguished 
sfltranomer  disoovered  that  it  is  double :  so  that  two  rings  concentric,  and  in  the  same  plane, 
eoostitute  what  was  ibrmerly  supposed  to  be  a  single  ring.  The  ring,  which  is  veiy  tnin,  is 
inclined  to  the  plane  of  the  ecliptic.  It  revolves  from  west  to  esst  in  10^  W  54".  Its 
breadth  is  nearly  equal  to  its  distance  fhxn  Saturn;  that  is,  about  one  third  of  the  diameter 
of  the  planet  The  interval  between  the  rinp  is  very  little ;  yet  Dr.  Herschel  saw  a  staur 
thiongfa  it    The  inner  ring  is  somewhat  fanacter  than  the  outer. 


CHAPTER  m. 

APPROXIMATION  TO  THE  FIGURE  AND  MAONITCmB  OF  THB  SARTB. 

Thb  true  figure  and  exact  magnitude  of  the  earth  are  elements  of  the  hi^est  importance 
in  geography.  Their  determination,  however,  has  required  the  aid  of  astronomy  in  its  most 
impratved  state ;  yet  it  is  necessary,  to>  the  Explanation  of  the  general  doctrines  of  astronomy, 
that  we  should,  in  the  outset,  know  nearly  its  figure  and  magnitude:  we  shall  afterwards 
explain  by  what  means  the  fi^st  conceptions  have  been  corrected,  and  its  true  figure  and 
ma^tnde  found.  Having  now  pointed  out,  j;enerally,  the  phenomena  of  the  heavens-^ 
takmg  into  view  the  more  remarkable  discoveries  made  by  aid  of  the  telescope  we  are  next 
to  oonrider  ike  eautes  and  mutiual  dependence  oftkeee  Menomena,  The  mst  step  towards 
obtaining  an  explication  of  the  motions  of  the  heavenly  oodies,  is  to  fbrm  some  notion  of  the 
figure  and  magpoitude  of  the  earth  which  we  inhabit,  and  from  which  all  the  celestial  phe- 
nomena are  observed.  To  a  person  placed  in  an  elevated  situation  in  an  open  country, 
where  the  view  ii  unconfined  on  all  sides,  the  earth  appears  an  extended  plane,  with  the 
ooncave  spbero  of  the  heavens  resting  upon  it, — the  horison  being  the  common  boundary. 
This  appearance  is,  however,  altogether  illusory. 

The  earth  is  a  round  body,  and  is  isolated  in  space.  This  is  sufficiently  establiriied  by 
the  following  &ctB : — 

1.  To  an  observer  who  travels  firom  north  to  south  the  nocturnal  heavens  appear  conti 
nually  to  change  their  aspect  The  stars,  indeed,  retain  the  same  relative  position  m 
respect  of  each  other,  and  the  points  on  which  the  heavens  appear  to  revolve  remain 
unchanged ;  but  the  angle,  which  the  axis  of  their  motian  forms  with  the  horison,  continually 
decreases ;  so  that  stars  which,  at  the  place  fhsn  which  he  set  out,  appeared  to  reach  their 
ffreateet  elevation  to  the  south  of  the  point  directly  over  his  head,  now  that  he  has  chansed 
his  position,  appear,  when  highest,  on  the  north  of  that  point  This  clearly  indicates  Uiat 
his  path  on  the  earth's  sur&ce  has  not  been  a  straight  Ime,  but  a  curve  of  which  the  con- 
vexity is  turned  towards  the  sky. 

2.  The  convexity  of  the  earth  is  quite  apparent  to  a  spectator  in  a  riiip  recedmg  from  the 
shore.  At  first  low  objects  disappear;  then  those  more  elevated ;  and  at  last  the  highest 
points  of  the  land  sink  in  the  hcnixon,  on  account  of  the  direct  visual  ray  being  broken  hv 
the  interposed  curved  surfiice  of  the  ocean.    In  like  manner,  when  two  snips  approach  each 


other,  the  navigators  in  each  see  at  first  the  upper  part  of  the  rigging  of  the  other  vessel, 
the  hall  being  still  invisible :  as  the  distance  becomes  less  the  bray  oi  each  vessel  comes 
gradually  into  view.  The  reverse  happens  if  the  distance  between  the  vessels  is  increasing. 
From  these  appearances  it  is  evident,  tnat  a  straight  line  joining  any  two  points  of  the 
esrth's  surfaces  passes  within  the  body  of  the  earth. 

3.  That  the  horizon  of  the  sea,  which,  to  the  eye,  terminates  its  surftce,  is  only  an  impa- 
rent  limit  in  reference  to  the  poi^ion  of  the  observer,  is  evident  fVtmi  the  fact,  that  if  we 
advance  towards  it  we  ftod  it  recede ;  and,  at  the  same  time,  we  still  imagine  ourselves 
idaeed  in  the  centre  of  an  extended  plane,  bounded  by  the  line  in  which  the  heavens  and 
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earth  appear  to  meet  This  is  what  the  naTiffator  uniformly  experiences ;  while,  to  an 
dbaenrer  on  the  shore,  his  vessel  appears  to  sink  below  the  horizon ;  and  by  continuing  to 
sail  in  the  same  direction,  he  will  at  last  arrive  at  the  same  port  from  Which  he  set  out, — 
having  thus  circunmavi^ted  the  earth.  This  enterprise  has,  it  is  well  known,  in  numerous 
instances,  been  acccxnplished  by  naviffators,  who  have  left  the  shores  of  Europe  and  returned 
home,  some  by  sailing  always  towards  the  west,  and  others  by  holding  an  easterly  course. 
TTiis  great  experiment  demonstrates  that  the  sea  and  land  have  a  curved  surftce  which 
returns  into  itself,  so  tiiat  no  part  of  it  is  touched  by  the  heavena 

There  are  other  phenomena  which  prove  that  the  earth,  if  not  an  exact  sphere,  is  at  least 
nearly  of  that  figure.  The  various  appearances  of  the  moon,  in  the  course  of  her  revolution 
round  the  earth,  show  that  she  is  an  opaque  body,  and  is  visible  only  by  the  reflected  li^t 
of  the  sun.  The  earth  being  also  an  opaque  body,  must  project  a  shadow  in  a  direction 
opposite  to  the  sun.  It  will  afterwards  be  shown  that  the  moon,  when  full,  must  sometimes 
pass  Uirough  this  shadow.  In  this  case,  when  the  moon  begins  to  penetrate,  or  is  about  to 
leave,  the  shadow,  the  greater  part  of  the  disc  is  still  illuminated  by  the  sun ;  and  it  is 
found  that  this  luminous  part  is  always  of  the  form  of  a  crescent,  having  its  concave  side 
bounded  by  an  arch  dT  a  circle.  The  section  of  the  earth's  shadow,  shown  by  its  projection 
on  the  moon,  is,  therefore,  as  to  sense,  circular,-— a  proof  that  the  earth  is  a  sphere,  or  nearlv 
of  a  spherical  figure ;  whence  we  may  conclude  that  there  is  a  point  within  the  earth  which 
is  its  centre. 

That  the  earth  is  a  round  body,  is  thus  completely  proved  by  experience  and  observation ; 
yet,  when  this  doctrine  is  presented  to  the  mmd  for  the  first  time,  there  is  some  difficulty 
m  believing  that  the  earth  is  balanced,  as  it  were,  on  its  centre,  without  any  visible  sup- 
port ;  while  all  thinffs  at  rest  on  its  sur&ce  require  to  be  supported.  We  must,  however, 
consider  that  the  bodies  which  we  see  fiill  towards  the  centre  of  the  earth  are  mere  atoms 
in  comparison  to  the  earth  itself;  and  that,  although  their  tendency  to  its  centre  is  another 
fact  established  by  experience,  yet  it  does  not  thence  follow  that  the  earth  itself  should  move 
towards  one  point  of  space  rather  than  towards  another.  A  little  reflection  will  show  that 
there  is  no  inconsistency  in  supposing  the  .earth,  an  immense  mass,  to  be  at  rest,  and  all 
things  to  be  retained  on  its  surface  by  some  force  analogous  to  that  by  which  a  piece  of  iron 
is  drawn  towards  a  magnet  This  is  really  the  &ct ;  and  a  consequence  of  it  is,  that  on 
opposite  sides  of  the  earth  its  inhabitants  stand  in  opposite  directions,  with  their  feet  tovmrds 
Obch  other,  for  which  reason  they  are  called  AntipodeM ;  and  every  country  has  its  own 
Antipodes. 

The  knowledge  of  the  true  figure  and  ma^itude  of  the  earth  is  of  the  greatest  importance 
in  geography,  and  on  this  account  we  shall  treat  of  them  in  a  particuutr  manner.  In  the 
mean  time,  as  a  near  approximation  to  the  truth,  the  earth  may  be  considered  as  differing 
but  little  firom  a  sphere,  7916  miles  in  diameter,  and  consecjuently  nearly  24370  miles  in 
circumference.  In  geometry,  the  circumference  of  every  cucle  is  supposed  to  be  divided 
into  360  equal  parts,  called  degrees ;  and  each  of  these  into  60  equal  parts,  called  minutes, 
and  so  on.  A  degree,  therefore,  of  any  circle  on  the  earth's  surface,  whose  centre  is  the 
same  with  that  of  the  earth,  wUl  be  rather  more  than  69  miles ;  and  a  minute  of  a  degree 
win  be  about  1-$^  mile. 


CHAPTER  IV. 

DOCTRINE   OF  THE   SPHEBE. 


Tm  motions  of  the  celestial  bodies  being  in  appearance  all  performed  on  a  sphere,  of 
which  the  eye  of  the  spectator  is  the  centre ;  with  a  view  to  describe  the  nature  of  tiiese 
motions,  it  has  been  found  expedient  to  suppose  certain  circles  to  be  traced  on  this  sphere, 
to  which,  also,  the  positions  of  the  heavenly  bodies  in  space  are  referred. 

The  distance  of  the  fixed  stars  is  immensely  great  in  respect  of  the  earth's  semi-diameter; 
for  it  is  found  that  when  viewed  firom  any  two  points  of  the  earth's  surface,  they  have  the 
very  same  relative  position,  and  the  same  apparent  distances,  at  a  given  instant  of  time. 
Hence  it  follows,  that  the  appearance  of  the  heavens,  and  the  angular  distances  of  the  fixed 
stars,  will  be,  as  to  sense,  the  same,  whether  they  be  viewed  frwn  the  centre  of  the  earth, 
or  from  a  point  on  its  surface.  We  may,  therefore,  conceive  the  axis  of  the  diurnal  revo- 
lution to  pass  through  the  centre  of  the  earth,  which  will  be  also  the  centre  of  the  celestial 
sphere. 


DJBFIMITIONB. 


A  great  circle  of  the  sf^ere  is  that  whose  plane  passes  through  its  centre ;  and  all  others 
are  called  small  circles. 

A  circle  of  the  celestial  sphere,  whose  plane  passes  through  the  earth's  centre,  and  is 
perpendicular  to  tlfe  axis,  is  called  the  Equator.  The  line  in  which  this  plane  meets  the 
earth's  surfiu^e  is  called  the  Equator  of  the  earth,  or  the  Equinoctial.    ' 
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To  iUnstnte  this  hf  a  diagnm,  let  c  be  the  centre  of  the  tphere  (Jg.  15.)>  whidi 

we  suppose  to  comcide  with  the  centre  of  the 
earth,  and  let  Pep  be  the  axis;  then  the  cir- 
cle, whoBe  diameter  is  E  Q,  which  passes  throo^ 
c,  and  is  {terpendicular  to  P|»,  is  the  EautUor, 
The  circles  which  the  stars  describe  W  the 
diomal  revolntion,  are  all  parallel  to  the  jBqna- 
tat.    Such  is  the  circle  whose  diameter  is  A  B. 

A  circle,  whose  plahe  passes  through  the 
poles,  is  called  the  MntiniAH,  and  the  section 
of  the  earth's  surfiuse  made  by  this  plane  is  call- 
ed the  MnuniAM  of  all  the  places  through  which 
it  passes.  Thus  PEjvQ  is  a  meridian  circle 
in  the  heavens.  The  number  of  these  circles 
is  mdefinite. 

By  the  geometrical  properties  of  a  sphere, 
the  plane  of  any  mendian  cuts  the  planes  of 
the  equator  and  all  circles  parallel  to  it  at  right 
anglea 

We  know  by  obseiTatioo,  that  any  body  at  rest,  and  let  &11  from  a  point  above  the  earth, 
wHl,  by  its  weight  or  gravity,  descend  in  a  straight  line.  This  line  is  the  direction  qf 
grtnitjf  :  it  is  uso  indicated  by  the  direction  of  a  cord  to  which  a  plummet  is  suspended, 
and  is  everywhere  perpendicular  to  the  surfiure  df  water  at  rest  if^  now,  a  line  in  the 
directkn  of  gravity  at  any  point  on  the  earth's  sur&ce  be  produced  indefinitely  upward  and 
downward,  this  line,  called  a  vbetical,  will  mark,  on  the  celestial  sphere,  two  pomts  called 
the  ZKinTH  and  Nabu.  The  former  is  the  point  in  the  heavens  immediately  over  head.  A 
plane  conceived  to  pass  through  any  plane  on  the  earth's  surface  at  right  angles  to  the  line 
joining  its  zenith  and  nadir,  wiU,  when  extended  to  the  heavens,  meet  the  sphere  in  a  circle, 
wbkh  a  the  Horeboh  of  that  place.  A  plane  that  passes  through  the  earth's  centre,  and  is 
parallel  to  the  plane  just  now  defined,  will  meet  the  sphere  in  a  circle,  which  is  also  called 
the  HcHuzoir,  but,  to  distingui^  the  one  fiom  the  other,  the  former  is  called  the  Sbiwiblk, 
and  the  latter  the  Ratiohal  Hokizor.  On  account,  however,  of  the  smallness  of  the  earth's 
semidiameter,  when  compared  with  the  immense  distances  of  the  fixed  stars,  the  two  horiaGiMi 
are,  as  to  sense,  the  same. 
The  zenith  is  at  Z  (Jg.  15.),  and  nadir  at  N.  The  circle  H  O  R  is  the  horizon. 
If  the  earth  were  a  p^fect  sphere,  the  direction  of  gravity  heinf  everywhere  perpendicu- 
lar to  its  sur&ce,  all  bodies  would  tend  towards  its  centre.  But  if  there  be  amf  detfiaiion 
from  the  exact  spherical  figure^  (and  tiiis  is  really  the  case,)  then  the  direction  dT  gravity 
will  not,  in  general,  pass  through  the  centre ;  though,  if  the  deviation  be  small,  it  will  nearly 
pass  thioogh  that  poinl 

The  plane  of  the  horizon  of  any  place  touches  the  ealth's  surftce,  and  divides  the  vtrhole 
expanse  of  the  heavens  into  two  UKXisPHKan ;  one  of  which,  vex.  that  above  the  horizon, 
is  VisnLB,  and  the  other  LmsiBLB.  To  an  eye  placed  close  to  the  earth's  surface,  or  to  the 
sur&ce  of  the  sea,  the  two  hemispheres  will  appear  exactly  equal.  A  spectator,  however,  on 
tike  top  of  a  mountain,  can  see  more  than  half  of  the  heavens;  because,  if  a  line  drawn  from 
his  eye  to  touch  the  earth's  suriSice  were  carried  round,  it  would  generate  the  surface  of  a 
cone.  The  portion  of  the  heavens  within  this  cone  would  be  invisible ;  but  he  would  see  all 
the  i^iace  without  the  cone,  which  would  manifosUy  be  the  larger  portion.  His  apparent  hori- 
zon would  still  be  a  cirole;  but  it  would  be  below  the  plane  passing  through  his  eye  perpen-. 
dicular  to  the  vertical  The  depression  of  the  horizon  of  a  spectator  so  situated  below  this 
plane  is  called  the  Dtp. 

Circles  whose  planes  pass  through  the  zenith  and  nadir  of  any  place  are  called  Vebtical 
CiRCLn.  Such,  for  example,  as  the  circle  Z  O  N.  These,  by  the  properties  of  a  sphere, 
are  all  perpendicular  to  the  horizon.  The  meridian  is,  of  course,  a  vertical  circle;  and 
the  vertical  circle  whose  plane  is  perpendicular  to  the  meridian  is  called  the  Paim 

Vkbticai..  •    .         .  .1 

The  meridian  cuti  the  horizon  in  the  Nobth  and  Sotrra  points,  and  the  prune  vertical 

cots  it  in  the  East  and  Wnr.  These  four  are  the  CAmniHAL  Ponrrt.  They  diride  the  horizon 

into  forar  equal  parts.  .  ^    ^  *i. 

Let  a  vertical  circle  be  supposed  to  pass  continually  throujfh  a  star,  or  any  pomt  of  the 
heavens,  the  arc  of  that  circle  between  the  star  and  the  horizon  is  called  the  AiTrrroa  of 
the  star;  and  the  arc  of  the  horizon  between  the  vertical  circle  and  the  meridian  is  called  its 
AznnrrB,  which  may  be  measured  either  from  the  north  or  south.  Thus,  in/g.  15,,  suppose 
a  star  at  8,  then  its  altitude  is  the  arc  S  O,  and  its  azimuth  the  arc  H  O. 

Vertical  circles  are  caUed  Ciroi.bs  of  AziinmL 

The  altitude  of  a  star  will  evidently  be  greatest  when  it  is  on  the  meridian,  and  it  wiU 

Vou  L  8 
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l»ye  eqod  altitBdes  wfasB  H  k  at  eqod  durtancesfrom  Uie  1^^ 
and  weateni  aziiiuitlw  ire  eqnai 

Sappote  a  meridiaa  to  pan  tfarough  a  iter,  then  the  arc  intercepted  between  the  star 
and  the  equator  is  called  the  DacuiiATioa  of  the  star.  Thus  P  S^  beinff  a  meridian  that 
paana  through  the  etar  S,  and  meeta  the  eqaator  in  K,  the  arc  8  K  » the  declinatian  of  the 


If  the  meridian  circle  paas  throogh  the  aenith  of  any  place,  the  arc  intercepted  between 
the  zenith  and  the  emator  ia  called  the  Latitods  of  that  {dace.  ThoB  Z  being  the  zenith  <^ 
any  place,  and  £K  Q  the  eqoatar,  the  latitude  of  ihe  place  ia  the  arc  ZE. 

Aaraming  the  meridian  circle  that  panea  throng  the  zenith  of  any  particular  place  as  the 
Fmnr  M^nif4,y,  the  arc  of  the  equator  intercepted  between  the  first  meridiim  and  the  meri- 
dian circle  paaaing  through  the  zenith  d  any  other  place,  ia  called  the  LoiieiTUDa  of  that 
place.  It  is  uaual,  in  thia  country,  to  reckon  the  longitude  c^  places  finxn  the  meridian  circle 
that  pasKa  tfaioogfa  the  zenith  of  the  Observatory  at  Greenwich. 

Because  the  arcs  Z  R,  the  distance  of  the  zemth  from  the  horizon,  and  P  E,  the  distance 
of  the  pole  finom  the  equator,  are  each  one-feurth  of  the  circumference  of  a  circle  or  a 
quadrant,  they  are  eoual,  and  consequently,  leaving  cot  the  common  arc  PZ,  the  arcs  ZE 
and  P  R  are  equal.  Hence  it  appears  that  P  R,  the  distance  of  the  pole  fipom  the  horizon  of 
any  place,  called  the  elevation  or  altitude  oi  the  pole,  is  equal  to  the  latitude  of  that  place. 


CHAPTER  V. 

KOTATION  OF  THE  SDBf,  MOON,  AND  PLANETB  ON  THEIR  AXE&    THEIR  FIOimE. 

From  the  phenomena  of  the  spots  which,  hv  aid  of  the  telescope,  aie  visihle  on  his  disc» 
we  are  led  to  conclude  that  the  sun  revolvet  from  toeet  to  eaat  on  an  axis,  in  about  twen^ 
five  days  and  a  hal£  Though  these  b^sAb  are  subject  to  many  variations,  they  are  sum- 
cientlv  permanent  to  enable  us  to  discover  that  they  have  regular  motions  across  the  disc» 
exactly  the  same  as  must  belong  to  corresponding  points  on  the  surfiu^  of  the  sun,  mrpfoam^ 
him  actually  to  have  a  motion  of  rotation  from  west  to  east  on  an  axis  nearly  perpendicular 
to  the  plane  of  the  path  or  oaarr,  which,  in  virtue  of  his  apparent  motion,  he  deecnbea 
round  the  heavens  in  the  course  of  a  year.  When  a  spot  is  first  discovered  on  the  eastern 
edge  of  the  disc,  it  appears  like  a  fine  line :  as  it  approaches  the  centre  of  the  disc  its 
br«idth  increases ;  as  it  advances  towards  die  western  edge  the  breadth  again  diminidies, 
until  the  spot  at  length  entirely  diBappears.  The  same  spot  is  sometimes  agam  observed, 
after  fourteen  days,  on  the  east  side  or  the  disc ;  but  more  firequentlv  the  spot  is  dissolved, 
and  is  no  more  seen.  By  carefiil  observation  of  the  time  occupied  by  a  spot  in  crossing 
the  disc,  taking  also  into  account  ihe  proper  motion  of  the  son  firam  west  to  east  during 
that  period,  the  time  of  the  sun*s  rotation  on  his  axis  is  found  to  be  about  twenty-five  and  a 
halfoaya 

That  the  moon,  and  the  planets  Mercury,  Venus,  Mars,  Jupiter,  and  Saturn,  have  each  a 
motion  of  rotation  from  west  to  east,  on  an  axis  inclined  to  the  plane  of  the  sun's  orbit,  ia 
inferred  in  like  manner  from  the  spots  that  are  seen  to  traverse  their  discs.  The  moan  {ve- 
sents  always  nearly  the  same  side  to  the  earth ;  and  must,  therefore,  revolve  on  her  axis  in 
the  same  tune  in  which  she  is  carried  round  the  heavens  by  her  apparent  motion,  namely,  in 
27*  7"  43'.  Mercury  revolves  in  24'^  5";  Venus  in  23^  80";  Mars  in  24*  SO";  Jupiter  in 
0*  56" ;  Saturn  in  10^  29"^.  In  the  remaining  planets  no  appearances  have  been  discovered 
which  enable  us  to  ascertaui  whether  or  not  uey  revolve  on  axes ;  though,  finom  analogy,  it 
is  highly  probable  that  they  do. 

W  ith  regard  to  the  figure  of  the  sun  and  of  those  planets  which  are  known  to  revolve  on 
axes,  we  may  conclude  that  they  are  nearly  cq^herical;  because  no  other  but  a^kherical  body 
can,  when  revolving  on  an  axis  m  the  manner  of  the  planets  (with  the  exception  of  the 
moon),  present  in  every  position  the  appearanc^  of  a  circular  disc.  The  roherical  figure  of 
the  moon,  and,  indeed,  or  the  other  planets  which  exhibit  phases,  may  be  mforred  finom  the 
fiict,  that  the  concavity  of  the  crescent  which  they  firom  time  to  time  display  is  bounded  by 
an  elliptic  line.  The  planet  Uranus  always  presents  a  disc  that  is  nearly  circular,  and  it  has 
not  been  ascertained  that  he  revolves  on  an  axis ;  but  it  is  very  improbable,  when  we  con- 
sider how  veiT  irregular  his  motions  among  the  fixed  stars  appear  when  seen  firom  the  earth, 
that  he  should  keep  the  same  side  always  turned  towards  us.  His  apparent  motion  is  some- 
times direct,  that  ii  fixxn  west  to  east,  sometimes  retrograde,  or  in  the  contrary  direction ;  so 
that  to  present  constantly  the  appearance  of  a  circular  disc,  the  planet  would  require,  were 
it  not  spherical,  to  have  motunis  m  opposite  directions  about  the  same  axis.  The  same  rea^ 
soning  will  apply  to  the  remaining  planets.  We  may  conclude,  therefore,  that  the  sun, 
moon,  and  planets,  are  bodies  nearly  sphericaL 
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CHAPTER  VL 

DISTANCES  AND  MAGNITUDES  OF  THE  HEAVENLY  BODIES. 

DuTANOEi  of  the  fixed  stan.  From  whatever  point  of  the  earth's  sorftce  we  obserye  the 
fixed  Stan,  they  alwajrs  appear  to  preserve  the  yery  same  relative  pontioos.  We  may  hence 
conclude  Uuit  these  bodies  are  situated  at  immeasurable  distances  fiom  the  earth ;  and  that 
though  to  us  who  inhabit  it  the  dimensions  of  the  earth  appear  very  great,  they  are  insenai« 
ble  when  compared  with  these  immensR  distances.  The  earth  is  in  lealil^  bat  as  a  point  in 
opaoe.  But  though  the  fixed  stars  are  vastly  too  remote  to  admit  of  theur  distances  being 
determined,  we  l^ve  reason  to  believe  that  they  are  placed  at  very  different  degrees  of 
remoteness.  They  shine  with  very  various  degrees  of  brilliancy ;  multitades  are  not  visible 
without  the  aid  of  the  telescope,  and  it  may  reasonably  be  suppoBod  that  many  more  have 
not  yet  been  discovered  by  the  most  powerfiil  instruments  which  have  been  directed  to  the 


The  distances  of  the  fixed  stars  being  unknown,  we  can  only  finrm  conjectures  firom 
hypothesBs  and  analogy  respecting  their  true  magnitudes.  When  viewed  through  the  best 
telescopes,  they  have  no  apparent  diameter,  but  appear  like  points  in  the  heavens. 

Mode  of  determining  tiie  distance  of  the  sun,  moon,  ana  planets.  In  reference  to  the 
sphere  of  the  fixed  ttart^  then,  the  earth  is  to  be  regarded  as  a  point  To  a  spectator,  at  the 
sun,  moon,  and  planets,  however,  it  would  present  a  disc  subtending  an  angle  of  greater  or 
less  magndtude,  and,  even  when  smallest,  admiUing  of  measivement  This  an^e  can  be 
detennined  by  an  observer  on  the  earth's  surface ;  uid  as  we  know  the  true  magmtude  of  the 
earth,  it  afibnu  us  the  means  of  estimating  the  distances  of  these  bodies.  Let  O  o  (Jig,  16)  be 
the  (daces  of  two  observers  under  the  same  meridian,  but  very  distant  firom  each  other.  Let  P 
be  a  planet  in  the  meridian  of  these  places,  and  let  some  fixed  star  which  comes  to  the  meri- 
dian at  the  same  time  with  the  planet,  be  seen  by  the  observers  at  O  and  o,  in  the  directions 
OS^  OS,  Join  O  P,  o  P,  and  jnoduce  O  P,  to  meet  o  #  in  A.  Then,  because  O  S,  o  «,  are 
parallel  (the  distance  of  the  star  S  being  regarded  as  infinite),  the  angles  O  A  o,  A  O  S  are 
eooal ;  and,  because  O  P  o  is  the  exterior  angle  of  the  triangle  o  A  ^  it  is  equal  to  the  sum 
of  thue  two  interior  and  opposite  angles  A  o  P,  o  A  P.  Wherefore  the  angle  O  P  o  is  equal 
to  the  sum  of  the  an^j^les  A  o  P,  P  O  S ;  that  is,  the  angle  subtended  at  the  planet  by  the 
chord  of  the  terrestrial  arc  intercepted  between  the  pofaits  of  observation,  is  equal  to  the  sum 
of  the  apparent  distuices  of  the  planet  fix>m  the  star,  provided  the  planet  is  seen  (as  we  have 
here  supposed)  on  opposite  sides  of  the  star  by  the  two  observers.  If  the  star  is  seen  on  the 
same  side  by  both,  toe  angle  at  the  planet  will  then  be  equal  to  the  difierence  of  the  appa^ 
rent  distances. 

If  the  observers  are  so  situated  that  P  0,Po  (fif.  17)  are  tangents  to  the  circle  OEo  atthe 
points  Oando,  the  angle  O  Po  will  be  the  angle  subtended  by  the  disc  of  the  earth  at  the  planet. 


Bat  if  P  O,  P  ante  not  tangents,  draw  P  CV  and  P  tf  tangents  to  the  eirde  O  E  o,  and  firom. 
C  the  centre  draw  C  C,  C  tf  to  the  points  of  contact:  draw  also  the  vertical  lines  C  Z  and 
C  Z'  through  O  and  0  the  places  of  the  observers,  and  produce  P  O,  P  o  to  meet  C0',C6 
in  B  and  D.  Now,  for  the  sun  and  planets  the  angle  O  P  o  is  very  anall,  and  even  for  the 
mo0B  it  is  not  v«ry  coi»denble:  llie  distance  P  C  may  therefore  be  regarded,  in  every 
case,  as  much  greater  than  C  O',  or  C  6.  Hence  the  lines  C  (X,  C  B,  C  D  may  without  sen- 
«He  error  be  considered  as  proportioiial  to  the  angles  CPO',CPB,CPD;sothatwe 
haveZCPO':  ZCPO  =  CO':CBand  ZCPO:  ZCPo  =  CO':  CD;  where- 
feroZCPO':ZCPO  +  ZCPoorZOPo=CO':CB+CD.    But  the  angles 
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at  B  and  D  are  very  nearhr  right  angles,  and  therefore,  to  radius  C  O',  vre  have  C  B  = 
Sin.COB  =  Sm.POZ;andCD  =  Sm.CoD  =  Sm.PoZ':  Hence  we  obtain 
ZCPO':  ZOPo  =  (CO:CB+  CD=)Rad.:  Sin.POZ  +  Sm.  PoZ':  And  2  Z 

Rad. 

CPC  orZO'Ptf  =  2ZOP«Xg;^^p^2Tsto:p7z' 

If  the  planet  be  on  the  same  side  of  the  zenith  to  both  observers,  then  the  difference, 
instead  of  the  sum  of  the  sines  of  the  zenith  distances,  must  be  taken  for  the  denominator. 
Expressing  the  above  formula  in  words,  we  give  the  following  simple  rule : — Divide  the  are, 
(expressed  in  parts  of  the  radius,}  which  measures  the  observed  angle  at  the  planet,  by  the 
sum  of  the  sines  of  the  zenith  distances  of  the  planet,  if  it  is  between  the  zeniths  of  the 
two  observers ;  or  by  the  difference  of  these  sijies  if  the  vlanet  is  on  the  same  side  of  the 
zenith  to  both  observers ;  and  twice  the  result  will  be  the  arc,  expressed  in  parts  of  the 
radius,  that  measures  the  angle  subtended  at  the  planet  by  the  disc  of  the  earth. 

Since  small  angles,  that  require  for  their  measurement  only  the  use  of  the  micrometer, 
can  be  determined  with  much  more  accuracy  than  large  angles  requiring  the  whole  telescc^ 
to  be  moved,  it  is  best  to  employ,  in  finding  the  angle  O  P  o  a  star  which  is  near  the  planet ; 
a  small  error  in  taking  the  zenith  distances  of  the  planet  will  produce  no  sensible  error  in 
the  result 

Another  method  of  determining  this  an^le,  is  by  observations  on  the  transit  of  Venus  over 
the  disc  of  the  sun ;  a  phenomenon  in  which  the  planet  is  seen  like  a  dark  spot  on  the  disc ; 
but  the  method  now  explained  is  sufficient  for  our  present  purpose. 

The  following  are  the  angles  subtended  by  the  eartKs  disc  at  the  sun,  moon,  and  planets^ 

when  the  earth  is  nearest  to  each : 

Seconds.  Beoondi. 

Angle  at  the  Sun  =  17  Angle  at  Uranus    =        1 

Mercury    =  28  Vesta    1 

Venus        =  02  Juno      I  _        q 

Mars  =42  Ceres     [""        ^ 

Jupiter       =    4  Pallas  j 

Saturn       =    2  Moon       =2<*2' 

To  determine,  now,  the  distance  of  the  sun  or  moon,  or  of  a  planet : — ^In  the  right  angled 

triangle  P  O  C  we  have  given  the  angle  P  equid  to 
half  the  angle  subtended  oy  the  earth°s  disc  at  the 
body  whose  distance  is  to  be  found ;  also  O  C  the 
earth's  semi-diameter:  therefore  the  distance  P  C 
may  be  determined  by  the  proportion  Sin.  P :  Rad.= 
C  O  :  P  C.  Since  the  angle  P  is  small,  its  sine 
must  be  nearly  equal  to' the  arc  which  measures  it 
Observing  therefore  that  the  arc  to  which  the  radius 
is  equal,  expressed  in  seconds,  is  206265''  we  have 
Z  P  (in  seconds)  :  206265  =  C  O  :  P  C.    Hence 

206265 
P  C  =  2  C  O  X  •  •  Whence  we  derive  the  following  rule : — Divide  the  constant 

number  206265  by  the  number  of  seconds  in  the  angle  subtended  by  the  eartVs  disc  as  seen 

from  the  body  whose  distance  is  to  be  determined ;  multiply  the  result  by  the  diameter  of 

the  earth,  and  the  product  is  the  distance  required.    In  the  case  of  the  sun ;  assuming  the 

206265 

diameter  of  the  earth  as  unity,  we  have  the  distance  equal  to or  12133  diameters  oi 

17 

the  earth.    In  like  manner,  taking  4",  2",  1"  for  the  angles  subtended  by  the  earth's  disc  at 

Jupiter,  Saturn,  and  Uranus,  the  distances  of  these  planets  from  the  earth,  when  least,  will 

be  51566, 103132,  206265  diameters  of  the  earth  respectively.    The  mean  distance  of  the 

moon  is  about  sixtj  semi-diameters  of  the  earth. 

The  apparent  diameter  of  any  one  of  the  heavenly  bodies,  is  the  number  of  seconds  in  the 

measure  of  the  angle  under  which  its  circular  disc  is  seen  by  a  spectator  upon  the  earth. 

When  measured  by  a  micrometer,  the  apparent  diameters  of  the  sun,  moon,  and  planets  are 

found  to  be,  when  greatest,  as  follows : 

Seconds.  Seeondi. 

Diameter  of  the  Sun         =  1923  Diameter  of  Jupiter  =     46 

Mercuiy  :=      12  Saturn  =      18 

Venus      =     61  Uranus  =       4 

Mars        =      18  .  Mocm    =2020 

The  four  remaining  planets,  according  to  the  most  careful  observations,  appear  to  subtend 
only  a  small  part  of  a  second. 

Now,  for  deducmg  the  real  diameters  from  the  apparent,  we  have  this  nde : — As  the 
apparent  diameter  of  the  earth,  (or  the  seconds  in  the  angle  which  its  disc  stUftends,}  ae 
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men  Jrom  ike  jiiamtt,  iMtotke  mfpamnt  diameter  of  the  pUmet  a$  teen  from  the  eartk,  90 
it  the  true  diameter  of  the  earth  to  the  true  diameter  of  the  planet. 
Calling  the  diameter  of  the  eartii  unity,  or  8000  milei  in  round  numben^  we  obtain* 


thaEwtii.  MilM. 

Diameter  of  the  Sun  =    111.454    =    882,000  nearly. 

Mercury    =        0.398    =        3,140    — 
VenuB       =        0.9        =        7,200    — 
Mara         =        0.517    =        4,100    — 
Jupiter      =      10.860    =      87,000    — 
Saturn       =        9.982    =      76,068    — 
Uranus      =        4.332    =      84,500    — 
Moon        =        0.273    =        2,160    — 
As  the  Bun,  moon,  and  planets  are  spherical  bodies,  their  magnitudes  compared  with  the 
magnitude  of  the  earth,  may  be  found  upon  the  principle  that  similar  sobds  are  to  one 
ancSher  as  the  cubes  of  their  similar  dimensions ;  so  that  a$  the  cube  qf  the  diameter  of  the 
earth  is  to  the  cube  of  the  diameter  of  the  sunj  moon^  or  a  jlanet^  to  is  the  magnitude  of 
the  former  to  the  magnitude  of  the  latter. 
AsBoming  the  magnitude  of  the  earth  as  unity : 

The  magnitude  of  the  Sun  =  1384472.000 

Mercury     =  .068 

Venus         =  .927 

Man  =  .139 

Jupiter       =        1280.900 

Saturn        =         995.000 

Uranus       =  80.490 

Moon  =  .020 

liafing  DOW  ascertained  the  distances  and  magnitudes  of  the  heavenly  bodies,  we  proceed 
to  inquire  whether  the  diurnal  motion  which  we  observe  in  them  be  a  real  or  onlv  an  ap- 
parent motion;  and  whether  the  earth  is  the  centre  to  which  the  proper  motaoa  or  any  of 
them  is  to  be  referred. 


CHAPTER  Vn. 

KOTATION  OF  THE  EARTH. 

Tme  diomal  motion  of  the  heavenly  bodies  suggests  the  existence  of  sune  cause,  under 
the  influence  of  which  they  either  perform  or  appoar  to  nerfbrm  a  revolution  from  east  to 
west  round  the  axis  of  the  celestial  inhere  in  the  space  or  a  day  and  a  night  Now,  there 
are  two  suppositions,  on  either  of  which  the  diurnal  motion  may  be  explained.  We  may 
suppose  the  heavens  to  be  carried  round  the  earth,  while  the  latter  remains  immoveable  in 
the  centre ;  or  we  may  suppose  the  heavens  to  be  at  rest,  and  the  earth  to  revolve  on  an 
axis  in  an  opposite  direction ;  that  is,  from  west  to  east  To  which  of  these  hypotheses  the 
preference  is  due,  will  be  evident  if  we  consider  that  the  heavenly  bodies  are  independent 
one  of  another,  and  are  placed  at  very  different  distances  IVom  the  earth ;  that  variations  in 
the  apparent  diameters  of  the  planets  indicate  great  changes  in  their  distances,  while  the 
comets  traverse  the  heavens  in  all  directions ;  so  that  it  is  difficult  to  conceive  that  one  and 
the  same  cause  should  imnress  on  all  these  bodies  a  common  motion  of  rotati<m. 

Since  the  earth  is  a  globe  of  about  8000  miles  diameter,  it  is  small  when  compared  with 
the  immeose  mass  of  the  sun.  Were  the  centres  of  the  sun  and  earth  brought  into  ooinci- 
doice,  the  former  body  would  fill  the  orbit  of  the  moon  and  extend  as  &r  again  beyond  it 
Besides,  tiie  sun  is  distant  fiom  us  about  twelve  Uionsand  diameters  of  the  earth ;  so  that  to 
revolve  round  the  heavens  in  the  interval  of  twenty-four  hours,  he  must  move  at  the  im- 
mense vdocity  of  about  twenty-five  millions  of  miles  in  an  hour.  It  is  therefore  more 
reaaaoAUe  to  suppose  the  earth  to  have  a  motion  of  rotation  on  an  axis,  than  to  rappose  the 
Mm,  a  body  so  distant  and  of  such  immense  magnitude,  to  move  with  the  vast  rapiaity  that 
would  be  requisite  to  carry  him  round  the  heavens  in  so  shcnrt  an  intervaL  With  regard  to 
the  fixed  stars,  we  may  reason  in  the  same  manner  with  stiU  greater  force :  for  the  velocity 
necessary  to  carry  the  sun  round  in  twen^-four  hours  is  really  insensible  when  compared 
with  the  rapidity  with  which  die  fixed  stars  must  move  to  accompliBh  a  like  revdutioa  In 
Older  to  account  for  the  diurnal  motion  of  the  heavens  on  the  hypothesis  that  the  earth  is 
at  rest,  it  must  be  supposed  that  the  sun,  moon,  and  stars  have  their  velocities  so  adapted 
to  their  respective  distances,  that  all  of  them  complete  their  revolutions  round  the  earth 
in  exacUj  the  same  number  of  seconds.  8uch  an  adaptation  among  innumeiable  indepen^ 
dent  bodies,  placed  at  such  a  variety  of  distances,  it  is  impoenble  to  admit 

There  are  other  phenomena  of  the  heavens  which  serve  still  fiirther  to  oonfinn  the  con- 
ehisien,  that  the  dininal  motion  of  the  heavenly  bodies  is  not  a  real  motioo.  fivatydifficultyi 

VouL  8*  M 
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howerer,  disappears,  if  we  suppose  the  earth  to  have  a  motion  of  rotatioo  on  an  axis  finotn 
west  to  east.  Carried  round  with  a  velocity  common  to  all  the  objects  which  surround  us 
on  the  earth's  surfiice,  we  are  in  a  sitoation  similar  to  that  of  a  spectator  placed  in  a  vessel 
in  motion.  At  the  first  careless  glance  he  imsf  ines  himself  at  rest,  while  the  shore,  and 
all  the  objects  which  he  sees,  unconnected  wiUi  the  vessel,  appear  to  be  in  moticm.  By 
reflecting,  however,  on  the  extent  of  the  shore,  on  the  magnitude  of  the  uKiuntains,  and 
other  objects  on  land,  when  compared  with  the  vessel  fix»n  which  he  observes  them,  he  Sceea 
his  mind  from  this  momentary  illusion,  and  becomes  convinced  that  the  motion  of  these 
objects  is  only  apparent,  and  that  it  is  produced  by  the  real  motion  of  the  vesseL  The 
multitude  of  stars  scattered  over  the  heavens  are,  with  respect  to  us,  what  the  shore  and 
the  objects  upon  it  are  with  regard  to  the  spectator  placed  in  the  vessel :  and  by  the  same 
considerations,  by  which  his  first  impressions  are  so  corrected  that  he  becomes  assured  of 
the  reality  of  his  motion,  we  are  led  to  the  conclusion  that  the  rotation  of  the  earth  on  an 
axis  produces  the  apparent  diurnal  motion  of  the  heavens. 

An  argument  for  the  rotation  of  the  earth  may  also  be  drawn  from  analogy.  Several  of 
the  planets  are  known  to  have  a  motion  on  an  axis  similar  to  that  which  we  have  suj^Msed 
to  belong  to  the  earth.  Jupiter,  for  example,  which  is  many  times  greater  than  the  earth, 
revolves  on.his  axis  firom  west  to  east  in  less  than  half  a  day ;  and  to  an  observer  on  his 
surface,  the  heavens  would  appear  to  revolve  round  that  planet  in  the  same  manner  as  we 
see  them  revolve  round  the  earth,  but  in  about  half  the  tmie.  This  motion  of  the  heavens 
in  reference  to  a  spectator  on  the  planet  Jupiter  would,  however,  be  only  apparent;  and 
hence  we  may  reasonably  conclude,  that  the  case  is  the  same  in  reference  to  a  spectator  on 
the  earth. 

Lastly,  if  the  earth  is  actually  in  motion,  there  will  be  generated  a  centrifugal  force,  or 
a  tendencv  to  throw  off  objects  firom  its  surface,  which  must  diminish  the  mice  of  gravity, 
particularly  at  the  equator,  where  the  motion  is  most  rapid.  Now,  by  observations  made 
with  the  pendulum,  this  diminution  of  the  force  of  gravity  has  been  round  to  exist  The 
same  cause  afl^ts  also  the  figure  of  the  earth,  which  has  been  found  to  be  flattened  some- 
what at  the  points  of  rotation,  and  elevated  at  the  equatorial  regions.  The  same  is  observed 
to  be  the  figure  of  Jupiter, — a  circumstance  which  greatly  strengthens  the  argument  drawn 
firom  analogy.  The  evidence  which  has  now  been  adduced  leaves  no  doubt  respecting  the 
earth's  motion  of  rotation ;  and  thus  we  are  enabled  to  ascertain  the  true  place  which  the 
globe  that  we  inhabit  holds  in  the  universe. 

The  points  in  which  the  axis  of  rotation  meets  the  sur&ce  are  called  the  poum  of  the 
earth ;  and  it  is  evident  that  the  axis,  if  produced,  must  pass  through  the  poles  of  the 
heavens. 


CHAPTER  VHL 

APPARENT  ANNUAL  MOTION  OP  THE  BUN.     VICISSITUDE  OP  SEASONS. 

While  the  sun  participates  in  the  diurnal  motion  of  the  heavens,  he  also  appears  to  move 
eastward  among  the  fixed  stars.  This  motion  it  will  be  of  importance  now  to  trace  out, 
and  to  explain  the  change  of  seasons  to  which  it  gives  rise.  If  we  observe  each  day  of  the 
year  the  meridian  altitude  of  the  sun,  and  note  the  time  which  elapses  between  his  passage 
over  the  meridian  and  the  passage  of  an^  particular  star,  we  shall  have  the  apparent  motion 
of  the  sun  in  the  direction  of  the  meridian,  and  of  the  circles  parallel  to  the  equator  in 
which  he  appears  daily  to  be  carried  by  the  diurnal  motion  of  the  heavens.  The  result  of 
the  composition  of  these  two  motions  will  give  the  true  motion  for  each  day.  In  this  manner 
it  has  been  found  that  the  sun  moves  in  a  path  or  orbit  which  cuts  the  equator  in  two  oppo- 
site points,  and  makes  with  it  an  ane^le  equal  to  23^  28'  nearly. 

The  name  of  ecliptic  is  given  to  uie  circle  which  the  plane  of  this  orbit  marks  out  on  the 
sphere  of  the  heavens.  It  passes  through  twelve  constellations,  which  are  called  the 
TWKLVB  SIGNS.  Thu  has  given  rise  to  the  division  of  the  ecliptic  into  twelve  equal  parts, 
called  8IOM8,  each  containing,  of  course,  30°.  The  twelve  signs  are  contained  in  a  zone  of 
the  starry  heavens,  called  the  Zodiac.  The  names  of  these  constellations,  with  the  charac- 
ters by  which  they  are  usually  denoted,  are  as  follow : — ^AriesT,  Taurus  8,  Gemini  n.  Cancer 
25,  Leo  SI,  Virgo  "JL,  Libra  ^  Scorpio  TTt,  Sagittarius  ^,  Capricomus  yj**  Aquarius  OX,  Pisces  X« 

The  vicissi^de  of  seasons  arises  from  the  combination  of  the  apparent  motion  of  the  sun 
in  the  ecliptic  with  his  apparent  diurnal  motion.  When  the  sun  is  in  either  of  the  points 
in  which  the  ecliptic  intersects  the  equator,  he  describes  the  equator  on  that  day  in  virtue 
of  his  diurnal  motion ;  and  as  bv  the  properties  of  the  sphere  this  circle  is  divided  into  two 
equal  parts  by  the  horizon,  at  whatever  point  of  the  earth*s  sur&ce  the  spectator  is  situated, 
the  day  is  then  equal  to  the  night  over  all  the  globe. 

The  points  of  intersection  of  equator  and  ecliptic  are  called  the  Equinoctial  Points. 
The  first  point  of  the  sign  Aries  is  supposed  to  coincide  with  the  point  of  the  vernal  equinox ; 
and  fiom  that  point  the  signs  of  the  ecliptic  are  reckcmed :  the  finst  point  of  the  sign  Libra 
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will  therefore  ooincide  with  the  point  of  the  antumnitl  equinox.  Ab  the  sun,  when  he  leaves 
the  point  of  the  yemal  equinox  advances  in  the  ecliptic,  his  meridian  altitude  above  our 
horizon  daily  increaaea,  and  a  largfer  portion  of  the  parallel  which  he  daily  deacribea  becomes 
visible.  Hence  arises  a  gradual  increase  in  the  length  of  the  day  in  all  countries  to  the 
north  of  the  equator ;  untu  the  son  having  reached  his  greatest  altitude,  the  day  aoouires  its 
greatest  length,  imd  b^fins  to  shorten.  As  the  variations  of  the  altitude  on  each  side  of  the 
points  at  w&h  it  is  greatest  are  insensible,  the  sun,  if  we  attend  only  to  his  altitude,  appears 
stationary,  and  the  day  continues,  for  some  time,  very  nearly  of  the  same  length.  The  point 
cf  the  ecliptic  at  which  the  mArtfimiPi  takes  place  is  therefore  denominated  the  point  of  the 
Summ  Soumcs.  The  sun,  havmg  reached  this  point,  now  returns  towards  the  equaUnr, 
which  he  crosses  at  the  point  of  the  autumnal  e<}uinox.  His  meridian  altitude  gradually 
diminishes  until  it  reaches  the  minimum  at  the  pomt  of  the  Wihtbr  Soumci.  The  day, 
which  has  been  gradually  shortening  from  the  summer  solstice,  is  then  the  shortest  in  the 
year,  and  for  some  time  does  not  sensibly  lengthen.  The  sun,  however,  again  gradually 
a{^nt)aches  the  equator,  and  reaches  it  at  the  vernal  equinox. 

Soch  is  the  constant  progrcsB  of  the  sun  in  the  heavens,  and  such  the  succession  of  the 
seasons  c^  the  year.  The  Sntiiio  is  the  time  comprised  between  the  vernal  or  spring  equinox, 
which  &l]s  about  the  2lBt  of  March,  and  the  summer  solstice,  which  happens  about  the  2l8t 
of  June :  the  interval  between  the  solstice  and  the  autumnal  equinox,  which  fidls  about  the 
23d  of  September  is  the  Sumna :  the  time  between  the  autumnal  equinox  and  the  winter 
solstice,  which  occurs  about  the  22d  df  December,  is  the  Airrumi :  and,  lastly,  the  Wnma 
is  the  time  that  elapses  between  the  winter  solstice  and  the  spring  equinox. 

The  two  circles  parallel  to  the  equator,  which  the  sun  describes  on  the  longest  and 
shortest  days,  are  called,  one  the  summer  or  northern  Tbopio,  and  the  other  the  winter  or 
soothem  Taonc.  They  are  also  respectively  denominated  the  tropic  of  Cancer  and  the 
traroc  of  Capricorn,  in  reference  to  the  points  in  which  they  touch  the  ecliptic. 

The  presence  of  the  sun  above  the  horizon  beinff  the  cause  of  heat,  and  the  temperature 
increasing  as  the  altitude  increases,  it  might  be  inferred  that  the  temperature  should  be  the 
same  in  summer  as  in  spring,  and  in  winter  as  in  autumn ;  because  the  altitudes  of  the  sun 
in  these  seasons  exactly  correspond.  But  it  is  to  be  observed  that  the  temperature  is  not  an 
instantaneous  etkct  of  the  sun  s  presence ;  but  is  the  result  of  the  continued  action  of  his 
rays.  On  this  account  it  is  not  greatest  on  the  day  when  the  altitude  is  greatest,  but  some 
time  between  the  summer  solstice  and  autumnal  equinox.  In  like  manner,  the  greatest  cold 
of  winter  does  not  occur  on  the  shortest  day,  but  some  time  between  the  winter  solstice  and 
the  spring  equinox. 

With  regard  both  to  temperature  and  the  length  of  the  day,  great  diflerences  arise  from 
the  diifoent  elevations  of  the  pole  above  the  liorizon,  as  we  proceed  from  the  eouator 
towards  either  of  the  poles.  The  horizon  of  an  observer  at  the  equator  passes  through  the 
poles,  and  by  the  geometrical  properties  of  the  sphere  it  divides  the  equator  and  all  the  circles, 
parallel  to  it  into  two  ecjual  parts.  It  also  cuts  them  at  right  angles ;  and  hence  the  position 
of  the  celestial  sphere,  m  rererence  to  the  horizon  of  an  o&rver  at  the  equator,  is  called  the 
RioHT  'position  of  the  sphere.  In  whatever  point  of  the  ecliptic  the  sun  is  situated,  his 
diurnal  course  is  therefore  at  ric^t  angles  to  the  horizon,  and  one  half  of  it  is  in  the  visible 
hemisphere,  and  the  other  half  in  the  invisible ;  hence,  at  the  equator,  the  day  is  at  all 
seasons  eqnial  to  the  ni^t 

When  the  sun  is  in  either  of  the  equinoctial  points,  he  passes  through  the  zenith  at 
mid-day.  When  he  is  in  either  of  the  solstitial  points  his  mendisn  altitude  is  the  least,  and 
is  equal  to  the  complement  of  the  inclination  of  the  ecliptic  to  the  equator.  In  these  two 
positions  of  the  son  the  riiadows  of  objects  fell,  at  mid-day,  in  opposite  directions,— a  jiheno- 
menon  which  at  no  season  occurs  in  our  climate,  where  the  solar  shadows  are  at  mid-day 
always  directed  towards  the  north :  there  are,  then,  properly  speaking,  two  summers  and 
two  winters  in  the  year  at  the  equator.  The  same  tning  takes  place  m  all  the  countries 
where  the  elevation  of  the  pole  above  the  horizon  is  less  than  the  obliquity  of  the  ecliptic. 
In  every  country  beyond  this  region  there  is  only  one  summer  and  one  winter  in  the  year, 
with  the  intervening  seasons  of  spring  and  autumn :  the  sun  is  never  in  the  zenith :  the 
length  of  the  longest  dav  increases,  and  that  of  the  shortest  day  diminishes,  as  we  advance 
toirads  either  of  the  poles ;  and  when  we  have  reached  such  a  position,  that  the  zenith  is 
distant  from  the  pole  by  an  arc  of  the  meridian  equal  to  the  obliquity  of  the  ecliptic,  the 
sun  does  not  set  at  the  summer  solstice,  nor  rise  at  the  winter  solstice. 

The  polar  circles.  About  each  of  the  pdles  of  the  celestial  sphere,  suppose  a  circle  to  be 
described  distant  from  it  by  an  arc  equal  to  the  obliquity  of  the  ecliptic ;  these  two  circles 
are  called  the  Polae  Cnuxia.  In  the  region  of  tiie  earth  situated  around  either  of  its 
poles,  at  every  point  whose  zenith  lines  within  the  polar  circle,  the  time  of  the  sun*s  presence 
above  the  horizon  and  6C his  absence  below  it,  at  certain  seasons,  exceeds  twenty-four  hours: 
it  increases  as  we  approach  the  pole,  and  may  amount  to  days  or  even  to  months.  Thus, 
when  the  sun's  declination  north,  mcreasing,  becomes  equal  to  the  distance  of  the  zenith  of 
any  place  in  the  nordiem  p(dar  region  from  the  north  pole  of  the  heavensi  he  ceases  to  set 
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at  diat  place,  and  oontmiies  above  the  iiomon  until  he  has  reached  the  Mine  declination  in 
returning  towaxde  the  eqoator.  From  that  time  the  mm  rises  and  sets  in  the  coarse  of 
twenty-rour  hoars,  until  the  sun's  declination  soath  becomes  equal  to  the  distince  of  the 
zenith  from  the  pole,  and  then  he  ceases  to  rise  and  continues  below  the  horizon  till  he  hae 
again  acq[aired  the  same  declination  in  returning  northward. 

At  the  pole,  the  equator  comcides  with  the  horizon,  and  all  the  circles  parallel  to  the 
equator  are  also  parallel  ta  the  horizon.  This  is  called  the  Pabaiubl  position  of  tiie  sphere. 
To  an  observer,  placed  at  the  pole,  the  heavenly  bodies  would  appear  to  move  round,  either 
in  the  hcnrizon  or  parallel  to  it  Hence  the  sun  is  constantly  above  the  horizon  when  he  is 
on  the  same  side  of  the  equator  with  the  pole,  and  constantly  below  it  when  on  the  other 
side ;  so  that  at  either  of  the  poles  of  the  earth  there  is  only  one  day  and  one  night  in  the 
year. 

At  any  point  on  the  earth's  sur&ce,  between  the  equator  and  either  of  the  poles,  the 
equator  and  the  circles  parallel  to  it,  are  oblique  to  the  horizon.  This  is  called  the  Obliqus 
position  of  the  sphere ;  and  by  the  geometrical  properties  of  the  sphere,  the  horizon,  in  this 
position,  divides  all  the  circles  panulel  to  the  equator  into  two  unequal  parts ;  hence  arises 
the  inequality  of  the  days  and  nights  at  all  places  between  the  equator  and  either  pole.  In 
this  countrjr,  lor  example,  in  summer,  when  the  sun  is  on  the  north  side  of  the  equator,  the 
larger  portion  of  his  diurnal  course  lies  in  the  visible  hemisphere,  and  the  less  in  the  invii^le, 
80  uiat  tiie  day  is  longer  than  the  night  The  reverse  is  the  case  in  the  winter  when  the 
eon  is  on  the  south  side  oi  the  equator. 

If  two  places  are  situated  on  opposite  sides  of  the  equator,  the  spring  and  summer  of  the 
one  will,  it  is  evident,  correspond  to  the  autumn  and  winter  of  the  other. 

With  regard  to  the  temperature,  it  is  higher  in  the  equatorial  regions  than  in  any  other 
part  of  the  earth,  because  tiiere  the  action  of  the  sun's  rays  is  most  direct  To  every  point 
of  tiie  earth's  eur&ce,  whose  zenith  lies  between  the  tropics,  the  sun  is  vertical  twice  in  the 
year ;  so  that  his  rays,  acting  perpendicularly,  produce  their  greatest  efiect  In  the  polar 
refifions  the  temperature  is  lowest,  in  consequence  of  the  obliquity  with  which  the  sun's  rays 
fiiU  on  the  earth's  eurlhce,  and  the  great  length  of  the  winter  night  In  the  countries  situated 
between  the  equatorial  regi<»i  and  the  two  polar  regions,  there  prevails  a  medium  tempera^ 
ture,  increasing  as  the  zenith  approaches  the  nearer  of  the  two  tropics,  and  diminishing  as 
it  approaches  the  nearer  of  the  polar  circles. 
A  division  of  the  earth's  surface  into  five  zones  has  been  suggested  by  this  difference  of 

temperature  from  the  equator  towards  either  pole. 
In  the  joining  figure  let  P  p  represent  the  earth's 
axis,  P  E  /)  Q,  a  meridian,  and  £  Q  the  equatorial 
diameter.  Let  £  C  Q  be  the  representation  of  a 
circle  on  the  earth's  sur&ce  equally  distant  fhm 
the  poles,  which  will  therefiire  be  the  equmtor: 
and  F  G  H,  fg  h  circles  on  the  earth's  surface 
parallel  to  the  equator,  and  at  the  distance  of  about 
2di  degrees ;  on  each  side  of  it,  and  A  B  D,  «  6  J 
circles  round  the  poles  P,  p^  and  at  the  same  dis- 
tance of  23^  degrees. 

At  the  times  of  the  year  when  the  sun  is  in  the 
tropic  of  Cancer,  he  will,  in  his  apparent  revolu- 
tion, be  vertical  to  all  places  on  the  circle  F  G  H ; 
and  when  he  is  in  the  tropic  of  Capricorn,  he  will 
be  vertical  to  the  circle/^  h.  The  space  on  the 
earth's  surface  between  these  circles  is  the  Torrid 
Zone, 

When  the  sun  is  in  the  soathem  tropic  he  will  not  be  seen  anywhere  in  the  space  bounded 
by  the  circle  A  B  D.  This  is,  therefore,  the  northern  Frigid  Zone :  and  when  he  is  in  the 
northern  tropic  there  is  a  like  tract,  bounded  by  the  circle  abd,  round  the  south  pole,  where 
he  will  then  be  invisible.  This  is  the  southern  Frigid  Zone.  The  twa  tracts  between  the 
torrid  zone  and  tiie  frigid  zones  are  the  temperate  zones. 

Another  division  of  the  earth  into  zones  was  used  by  the  ancient  geographers,  founded  on 
the  different  lengtiis  of  the  longest  day,  as  we  proceed  fix>m  the  equator  towards  either  of 
the  poles.  These  zones  were  denominated  Climates,  and  were  each  of  such  a  breadth,  that 
the  longest  day  at  the  boundary  nearer  the  pole  exceeded  the  longest  day  at  the  boundary 
nearer  the  equator  by  some  certain  space  of  time,  as  half  an  hour  or  an  hour.  Within  the 
polar  circle,  the  climates  were  supposed  of  such  a  breadth  as  to  make  the  longest  day  at  the 
opposite  sides  differ  by  a  month. 

The  points  in  which  the  equator  and  ecliptic  intersect  each  other  are  not  immoveable,  but 
appear,  with  respect  to  the  fixed  stars,  to  recede  towards  the  west  at  the  rate  of  60nr" 
nearly,  annually,  or  about  1°  in  72  years.  This  motion  is  called  the  Prbossion  of  the 
Equinoxes.    When  the  constellations  of  the  zodiac  were  first  delineated  by  the  ancient 
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astronomevBythe  middle  of  the  toga  Ariet  wm  tt  the  point  of  theyernal  equinox,  from  which 
it  IB  now  diBtuit  more  than  66^  towuds  the  east  In  conaequence  of  the  preceasion  of  the 
equinoxea,  the  time  in  which  the  aon  mawm  from  the  Ternal  equinox  to  the  vernal  equinox 
again,  is  iesB  than  the  time  in  which  he  movea  frGm  any  star  to  the  aame  star  a^^ ; — the 
point  of  the  Ternal  equinox  moving  westwaid,  so  as  to  meet  the  sun,  and  thus  anticipate  the 
time  of  his  croasin^  the  equator  in  the  preceding  year. 

The  intervals  oftime  which  sqstfate  the^equmoxes  or  the  soUt^oes  are  unequal  Ahnost 
eight  days  more  elapse  from  the  spriitg  to  the  autumnal  equinox,  than  from  the  iajtter  to  the 
Ibnner.  We  may  therefiire  cooclude,  that  the  motion  of  the  sun  is  not  uniform.  From 
precise  and  multiplied  observations,  it  has  heen  ascertained  that  his  motion  is  most  npid  at 
a  point  of  the  ecliptic  situated  near  the  winter  eblsticial  point,  and  slowest  at  the  opposite 
point  towards  the  summer  solstice.  At  the  former  point  the  sun  describes  doily  1°  1  10", 
at  the  latter  only  5T  111".  The  distance  of  the  sun  from  the  earth  is  also  variable.  This 
is  proved  by  variations  olserved  in  his  apparent  diameter,  which  increases  and  diminishes  at 
the  same  tune  with  his  angular  velocity,  but  not  in  the  same  ratio.  The  angular  velocities 
at  any  two  instants  of  time  are,  to  one  another,  as  the  squares  of  the  apparent  diametera 

If  V  and  V*  be  the  angular  velocities  of  the  sun,  or  his  daily  advances  in  the  ecliptic  at  any 
two  seasons  of  the  year,  and  d  and  d'  hm  umarent  diameters  at  the  same  time,  then  v  :  v'  ■=" 
^:d?. 

To  diminish  the  apparent  motion  of  the  sun,  it  would  be  sufficient  to  suppose  that  body 
removed  to  a  greater  distance  from  the  earth,  without  altering  his  true  angular  velocity. 
But  if  the  dimmntion  of  his  motion  depended  entirely  on  this  cause,  the  apparent  velocity 
would  diminiah  in  the  same  ratio  with  the  apparent  diameter.  Since  it  diminishes,  however, 
as  the  square  of  the  diameter,  there  must  necessarily  be  an  actual  diminuticm  of  the 
velocity  of  the  sun  while  he  recedes  to  a  greater  distance  from  the  earth. 

His  distance  being  reciprocally  as  his  apparent  diameter,  if  D  and  D'  be  his  distances  at 
the  two  seasons  when  his  diameters  are  d  and  d'^  we  have  v  :  v'  =  D** :  If ;  and  vlf  =  o'ly*. 
Hence  it  appears,  that  from  the  combined  efiect  of  the  two  causes  influencing  the  sun*s 
apparent  motions, — namely,  the  diminution  of  his  velocity  and  the  increase  of  his  distance,— - 
his  daily  angular  motion  ^iminiahes  as  the  square  of  his  distance  increases ;  so  that  the  pro- 
duct of  the  square  of  the  distance  bv  the  velocity  is  a  constant  quantity. 

Let  us  imagine  a  straight  line  to  join  the  centres  of  the  sun  and  of  the  earth.  This  line 
is  usually  called  the  Radiim  VBcrroR.  It  is  not  difficult  to  prove  that  the  nnall  sector,  or 
the  area  which  the  Badius  Vector  traces  in  a  day,  in  consequence  of  the  sun*s  motion,  is 
proportional  to  the  product  of  the  square  of  this  radius  by  the  sun*s  daily  motion,  that  is,  to 
vlr.  This  area  is  therefore  constant;  and  the  whole  area,  described  by  the  Radius  Vector, 
setting  oat  from  a  fixed  radius,  increases  as  the  number  of  days  reckoned  from  the  epoch 
yKfhen  the  sun  was  at  the  fixed  radius. 

Since  vD^^  v'D^,  we  have  D'  =  T>^1    AsBoming,  therefore,  any  line  whatever  for  D, 

and  finding,  by  observation,  the  sun's  angular  velocity  for  every  day  of  the  year,  the  value 
of  ly  for  each  day  may  be  found. 

Thus  we  shall  be  able  to  trace  a  curve  line  representing  the  orbit  of  the  sun.  This  curve 
m  found  to  be  not  exactly  circular,  but  a  little  elongated  m  the  direction  of  the  straight  line 
pnwing  through  the  centre  of  the  earth,  and  joining  the  points  in  the  (M'bit  at  which  the  sun 
IS  at  its  greatest  and  least  distances.  The  resemblance  of  this  curve  to  an  eUipK  having 
given  rise  to  a  comparison  between  them,  their  identity  has  been  discovered.  Hence  we 
conclude,  that  the  ofpareiU  •ohr  orbit  i$  an  ellipse  having  the  centre  of  the  earth  in  one 
of  its /oeu 

The  solar  ellipse  is  not  much  difierent  from  a  circle ;  for  its  eccentricity,  which,  firom  the 
geometrical  properties  of  the  ellipse,  ia  equal  to  half  the  difi*erence  of  the  sun's  greatest  and 
least  distances  firom  the  earth,  is  a  quantity  which  bears  but  a  very  small  proportion  to  the 
distance  of  the  sun.  It  appears,  from  observation,  that  there  is  a  small  dmiinutbn  of  the 
eccentricityy—so  small,  indeed,  as  scarcely  to  be  perceptible  in  a  century. 

The  position  of  the  greater  axis  of  the  solar  ellipse  is  not  constantly  the  same.  Its 
extremities  have  an  annual  motion  eastward,  in  reference  to  the  fixed  stars,  of  about  12*  in 
the  direction  of  the  sun's  motion. 

The  dUiipiity  of  the  sun's  orbit,  or  of  the  ecliptic  to  the  equator,  is  also  subject  to  change, 
and  appears  to  have  been  continually  diminishing  firom  the  remotest  date  of  astronomical 
observation.    Its  present  rate  of  dimmution  may  be  stated  at  nearlv  48"  in  a  century. 

The  apparent  elliptic  motion  of  the  sun  does  not  represent,  with  perfect  exactnM,  the 
results  of  modem  observation.  The  great  precision  now  attained  in  the  art  of  dbservmg 
has  made  known  to  us  small  inequalities,  the  laws  of  which  it  would  have  been  almost 
impoasible  to  determine  by  mere  observatimi.  These  laws  can  be  investigated  only  after 
the  physical  cause  has  been  discovered  upon  which  the  phenomena  d^>end. 
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CHAPTER  DC 

DIVISION  AND  BfEASCJRB  OF  TIBfE. 

Thb  notion  of  time  is  suggested  by  the  succession  of  phenomena  in  the  universe.  When 
two  events  exactly  correspond  in  a^l  their  circumstances,  they  are  conceived  to  occupy 
e^ual  portions  of  time.  The  descent  of  a  heavy  body  to  .the  earth,  for  example,  fixnn  a 
ffiven  height,  if  repeated  under  pecisely  similar  circumstances,  will  in  every  case  be  per- 
rormed  in  the  same  interval  of  tune.  Suppose  then  that  a  number  of  heavy  bodies  fiiU  to 
the  ground  one  after  another  firom  the  same  height, — ^the  descent  of  the  second  and  of  each 
succeeding  body  commencing  at  the  instant  in  which  the  body  that  preceded  it  had  reached 
the  ground ;  the  whole  time  occupied  by  the  fall  of  these  bodies  will  be  divided  into  equal 
portions,  one  of  which  may  be  assumed  as  the  measuring  unit  of  time.  The  vibrations  of 
a  pendulum,  performed  under  precisely  the  same  circumstances,  are  employed  for  estimating 
the  smaller  portions  of  time :  the  larger  portions  are  determined  by  the  motions  c^the  son ; 
from  which  arise  the  vicissitude  of  day  and  night,  and  the  change  of  seasons. 

The  Day,  in  civil  life,  is  the  time  that  eliqiees  between  the  rising  and  setting  of  the  sun ; 
and  the  Night  the  time  between  his  setting  and  rising.  The  AsrraoNOMicAL  or  Solar  Day, 
on  the  other  hand,  comprehends  the  whole  period  of  the  sun's  diurnal  revolution,  and  is 
reckoned  from  the  time  of  his  passing  any  particular  meridian,  to  the  time  of  his  returning 
to  the  same  meridian.  Tlie  pendulum  usually  employed  is  of  such  a  length  as  to  divide  the 
mean  astronomical  day  into  24X60X60=86400  equal  parts  called  seconds;  60  of  these 
parts  make  a  minute ;  60  minutes  make  an  hour ;  and  24  hours  complete  the  day. 

As  the  apparent  motion  of  the  sun  carries  him  eastward  among  the  fixed  stars,  the  time 
that  elapses  between  his  passing  the  meridian,  and  his  returning  to  it  agaiD«  is  longer  than 
the  time  that  intervenes  between  two  successive  passages  (called  transits)  of  any  particular 
star.  This  latter  period  is  the  exact  time  of  the  earth  s  revolution  on  its  axis,  ana  is  called 
a  Sidereal  day :  it  is  about  23"  56"  4'  in  length. 

The  motion  of  the  earth  on  its  axis  being  perfcictly  uniform,  the  length  of  the  sidereal  day 
is  always  the  same.  This  is  not,  however,  the  case  with  respect  to  the  astronomical  or  solar 
day,  which  is  afiected  by  the  unequable  motion  of  the  sun,  and  by  the  obii<juity  of  the  ecliptic. 
At  the  summer  solstice,  towards  which  the  sun*s  motion  in  the  ecliptic  is  slowest,  the  solar 
day  is  more  nearly  equal  to  the  sidereal  day  than  at  the  winter  solstice,  when  the  sun's  motion 
is  quickest 

With  regard  to  the  efiect  of  the  obliquity  of  the  ecliptic  in  reference  to  the  length  of  the 
solar  day,  it  is  to  be  observed,  that,  by  the  geometrical  properties  of  the  sphere,  equiQ  portions 
of  any  circle,  whose  plane  is  perpendicular  to  the  axis  of  revolution,  pass  over  the  meridian 
in  equal  times ;  but  if  the  plane  of  a  circle  is  oblioue  to  the  axis,  the  arcs  that  pass  over  the 
meridian  in  equal  times  are  not  equal.  Hence,  ii  Uie  sun  moved  uniformly  in  the  equator, 
the  solar  day  would  be  always  of  the  same  length :  but  as  he  moves  in  the  ecliptic,  whose 
plane  is  oblique  to  the  axis,  even  if  he  did  proceed  with  a  uniform  motion,  the  equal  arcs 
which  he  daily  described  would  pass  over  the  meridian  in  unequal  times ;  so  that  the  solar 
day  would  be  longer  or  shorter  according  to  the  sun's  place  in  the  ecliptic. 

The  motion  of  the  shadow  on  a  sun-dial  marks  out  time  as  measured  by  the  sun's  motion 
in  the  ecliptic :  but  if  the  sun  moved  uniformly  in  the  equator  at  such  a  rate  as  to  complete 
the  annual  circuit  of  the  heavens,  in  the  same  time  as  he  does  by  his  actual  motion  in  the 
ecliptic,  time  measured  by  his  motion  would  then  correspond  with  that  of  a  well-regulated 
clock. 

The  difference  between  the  time  shown  bv  the  sun-dial,  and  that  shown  by  the  clock,  is 
called  the  Equation  of  Time.  The  part  of  this  equation  which  depends  on  the  obliquity  of 
the  ecliptic,  vanishes  at  the  equinoxes  and  at  the  solstices ;  because  at  these  seajsons  the  sun 
comes  to  the  meridian  at  the  same  moment  as  he  would  do  if  he  moved  in  the  equator. 

From  the  vernal  equinox  till  the  summer  solstice,  and  from  the  autumnal  eqi^inox  till  the 
winter  solstice,  the  time  as  shown  by  the  sun-dial  is  in  advance  of  that  indicated  by  the 
clock;  because  then  the  sun's  distance  from  the  first  point  of  Arte«,and  first  point  ofLibra^ 
passes  sooner  over  the  meridian  than  the  equal  arc  upon  the  equator,  which  the  sun  would 
have  described  had  he  moved  in  that  circle. 

Again,  the  hour  shown  bv  the  sun-dial  is  behind  that  shown  by  the  clock,  from  the  summer 
and  winter  solstices,  till  tne  autumnal  and  vernal  equinoxes ;  because  at  these  two  seasons 
the  distance  of  the  sun  from  the  first  point  of  Aries,  and  from  the  first  point  of  Librc^  re- 
quires longer  time  to  pass  over  the  meridian,  than  the  equal  arc  upon  the  equator. 

The  part  of  the  equation  of  time  which  arises  from  the  unequable  motion  of  the  sun,  will 
vanish  when  he  is  at  his  greatest  and  least  distances  Smm  the  earth ;  because  he  is  in  these 
two  points  of  his  orbit  at  the  same  instants  of  time  as  he  would  be  if  he  moved  tmiformly 
with  his  mean  velocity ;  that  is,  with  a  rate  of  motion  by  which  he  would  describe  equally 
the  ecliptic  in  the  same  time  in  which  he  describes  it  by  his  unequable  motion. 

The  dial,  during  the  time  when  the  sun  is  moving  firom  the  point  of  his  greatest,  to  the 
point  of  his  least  distance  firom  the  earth,  is  fiuBter  than  the  clock ;  because  Uie  sun  is  ihea 
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at  no  instant  so  &r  advanced  in  his  otbit,  as  he  would  have  been  if  he  had  been  movin^^  uni- 
fbrmly  with  his  mean  velocity.  The  reverse  is  the  case  while  the  sun  is  moving  from  the 
point  of  his  least  to  that  of  his  greatest  distance.  Time  measured  by  the  dial  is  called 
▲ppARKfT  time ;  that  shown  by.a  well-reffulated  clock  is  called  trvb  time.  The  effect  of 
the  obliquity  of  the  ecliptic,  and  that  of  the  8un*s  unequable  motion,  in  rendering  the  dial 
faster  or  slower  than  the  clock,  sometimes  combine  with  and  at  other  times  counteract  each 
other.  The  amount  of  each  is  given  in  the  two  following  tables  for  every  fifth  day  of  the 
year ;  and  by  taking  the  sum  or  difference,  according  as  the  obliquity  of  the  ecliptic  and 
the  sun*8  uneanable  motion  produce  similar  or  opposite  effects,  a  table  may  be  formed  of 
the  equation  of  time. 

Table  thamng  the  Part  of  the  Equation  of  Time  that  arieeefrom  the  Obliquity  of 

the  Eidiptie. 


Dial  Faster. 

Dial  Slower. 

Dial  Faster. 

Dial  Slower. 

M. 

& 

M. 

6. 

M. 

8. 

1 

M. 

a 

Mareb  -    • 

81 

0 

0 

Jane    -    > 

91 

0 

0 

September 

S3 

0 

0 

December- 

91 

0 

8S 

99 

90 

1 

48 

98 

1 

30 

90 

48 

» 

15 

July-   •    - 

1 

3 

38 

October 

3 

3 

15 

31 

39 

April    -    • 

4 

46 

7 

5 

8 

8 

46 

Janaarj    • 

5 

8 

9 

0 

19 

6 

35 

13 

9 

10 

35 

14 

93 

17 

7 

48 

18 

99 

15 

48 

19 

93 

S9 

8 

45 

93 

93 

30 

45 

94 

0 

98 

9 

90 

98 

9 

95 

90 

30 

40 

Aufuit*   - 

9 

9 

49 

November- 

9 

40 

90 

40 

Umj'    .    - 

5 

53 

7 

0 

53 

7 

53 

Ftobraary  • 

3 

53 

10 

40 

19 

9 

40 

19 

40 

8 

40 

15 

96 

17 

9 

9 

17 

90 

13 

0 

90 

45 

99 

8 

93 

99 

45 

18 

93 

96 

48 

98 

7 

99 

97 

48 

93 

99 

31 

33 

BeptcBber 

9 

6 

9 

December  • 

9 

35 

98 

9 

June     •    • 

5 

5 

8 

7 

4 

46 

7 

5 

8 

March  •    • 

5 

46 

10 

3 

39 

19 

3 

15 

19 

3 

39 

10 

15 

IS 

1 

48 

17 

1 

30 

17 

1 

*! 

15 

39 

90 

0 

0 

TaUe  ehowing  the  Part  of  the  Equation  of  Time  that  ari»e$Jrom  the  Inequality  of  the 

SunU  Motion, 


Dial  router  than  Cloek. 

Dial  Slower  than  Clock. 

M. 

S. 

M. 

s. 

M. 

8. 

M. 

s. 

July-   -    - 

1 

0 

0 

October    - 

3 

7 

43 

December  - 

31 

0 

0 

March  •    • 

30 

7 

43 

7 

0 

40 

8 

7 

49 

January    • 

5 

0 

41 

April    •    • 

4 

7 

40 

19 

1 

19 

13 

7 

37 

10 

1 

99 

9 

7 

34 

17 

1 

57 

18 

7 

99 

15 

9 

9 

14 

7 

94 

S9 

9 

35 

93 

7 

18 

90 

9 

41 

19 

7 

19 

98 

3 

19 

S8 

7 

3 

95 

3 

19 

94 

0 

50 

AoflBR'    - 

9 

3 

47 

November* 

9 

6 

45 

99 

3 

56 

30 

6 

30 

7 

4 

91 

7 

6 

94 

Febmary  - 

3 

4 

30 

May-   •   • 

5 

6 

14 

19 

4 

59 

19 

5 

30 

8 

5 

9 

10 

5 

50 

17 

5 

29 

17 

5 

39 

13 

5 

39 

15 

5 

99 

99 

5 

50 

99 

5 

9 

18 

5 

39 

90 

4 

53 

98 

6 

14 

97 

4 

30 

93 

6 

94 

90 

4 

91 

Bepiembar 

9 

6 

36 

December - 

9 

3 

56 

98 

6 

45 

31 

3 

47 

7 

0 

56 

7 

3 

10 

March  •    - 

5 

7 

3 

Jane     -    - 

5 

3 

19 

IS 

7 

19 

19 

9 

41 

10 

7 

18 

10 

9 

35 

17 

7 

94 

17 

9 

9 

15 

7 

99 

16 

1 

57 

93 

7 

34 

91 

1 

99 

90 

7 

37 

91 

1 

19 

98|7 

40 

96 

0 

41 

95 

7 

49 

96 

0 

^ 

The  diflference  between  the  apparent  and  the  true  time,  is  very  obsenrable  about  the 
season  when  the  day  is  lengthening  or  shortening  with  most  rapidity.  It  is  a  common 
remark,  that  when  the  day  is  shortening,  the  change  is  more  observable  in  the  evening  than 
in  the  morning ;  but  that  the  reverse  is  the  case  when  the  dav  is  lengthening.  This  arises 
fiom  the  clock  being  before  or  after  the  sun.  Thus,  in  the  end  of  October,  the  dial  is 
upwards  of  sixteen  minutes  faster  than  the  clock ;  so  that  the  time  of  sun-rise,  and  the  time 
of  sun-set,  will  each,  as  indicated  by  the  clock,  appear  earlier  by  16  minutes,  than  as  indicated 
by  the  motion  of  the  solar  shadow.  Hence  the  instant  of  noon,  as  shown  by  the  clock, 
appears  not  to  divide  equally  the  time  during  which  the  sun  is  above  the  horizon :  the  time 
fincHn  son-rise  till  noon,  appears  lon^r  than  from  noon  till  sun-set  Again,  about  the  middle 
of  February,  the  dial  is  about  15  mmutes  slower  than  the  clock ;  so  that  the  time  of  sun-rise 
and  the  time  of  sun^set  will  each,  as  indicated  by  the  clock,  be  later  by  15  minutes  than  as 
indiaited  by  the  dial ;  and  the  time  fitNn  sim-rioe  till  noon,  as  shown  by  the  clock,  will 
appear  shorter  than  the  time  from  noon  till  sun-set 
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Ab  the  retom  of  the  sun  to  the  meridian  marks  out  the  day,  so  hia  return  to  the  same 
eqainox  marks  out  another  portion  qf  time  of  much  importance  to  be  determined  with 
accuracy ;  namely,  the  Ybak.  This  period  comprehends  the  seasoni  which  difide  it  into 
fbur  parta  Within  this  period  also,  the  moon  goes  twelve  times  through  all  her  {biases, 
which  occupy  the  space  of  nearly  twenty-nine  and  a  half  days :  hence  the  year  has  been 
diTided  into  twelye  months,  three  of  which  are  allotted  to  each  season.  By  accurate  obeer- 
▼ation  it  is  found,  that  the  time  which  elapses  between  the  instant  at  which  the  sun  passes 
the  vernal  eqninox,  and  the  period  of  his  return  to  it,  is  dGS^  5**  48*  48*.  This  period  is 
ealled  the  Tnoncxii  year.  It  is  found  to  be  shorter  than  the  intenral  between  two  successiTO 
returns  pf  the  sun  to  the  same  star  l^  20*"  2S^,  This  last-mentioned  period  is  called  the 
SiDBRBAL  year,  and  consists  of  2651^  6^  0"  11*. 

In  order  to  make  such  a  distribution  of  time  as  is  accommodated  to  the  purposes  of  lifb, 
it  is  necessary  so  to  adjust  the  reckoning  d  the  solar  revolution  to  the  length  of  the  mean 
solar  day,  that  the  beginning  of  the  year  may  coincide  with  the  beginning  of  the  day,  and 
the  seasons  may  alvrays  recur  in  the  same  months.  If  the  solar  revolution  consisted  of  an 
exact  number  of  days,  there  would  be  no  difficulty ;  but  as  it  includes  a  faction  of  a  day, 
it  is  evident  that  one  year  cannot  be  made  equal  to  one  revolution,  without  incurring  the 
inconvenience  of  "^H«g  the  year  commence  at  a  different  point  of  time  from  the  begimung 
of  the  day.  But  though  one  year  cannot  be  made  equal  to  one  revolution,  a  certain  number 
of  years  may  be  made  equal  to  a  like  number  of  revolutionsL 

Julius  Cesar  introduced  the  first  near  approximation  to  accuracy  <xi  this  subject,  in  the 
45th  year  before  the  commencement  of  the  Christian  era.  The  Rcsnans  had  before  that 
time  estimated  the  year  according  to  the  course  of  the  moon,  in  imitation  of  the  Greeks ; 
dividmg  it  into  twelve  months,  which  consiBted  in  all  of  354  days ;  but  as  an  odd  number 
was  thought  the  more  fortunate,  one  day  was  added  which  made  the  year  consist  of  355 
day&  To  make  the  lunar  year  correspond  with  the  course  of  the  sun,  on  which  depends 
the  vicisntude  of  seasons,  an  intercalary  month  was  inserted  every  other  year,  between  the 
2dd  and  24th  day  of  February.  The  intercalation  of  this  month  was  left  to  the  discretion 
of  the  priests,  who,  from  interested  motives,  inserted  often  more  or  fewer  than  the  proper 
number  of  dajrs,  so  as  to  make  the  year  longer  or  shorter,  according  as  it  suited  their  own 
purposes.  This  caused  the  months  to  be  transposed  from  their  suSed  seasons,  the  winter 
months  being  carried  back  into  autumn,  and  the  autumnal  months  into  summer.  When  Julius 
Cesar  became  master  of  the  state,  he  resolved  to  put  an  end  to  this  disorder,  by  abolishing 
the  use  of  intercalations  which  had  been  the  source  of  it ;  and  for  that  purpose,  by  the 
assistance  of  Soeigenes,  a  celebrated  astronomer  of  Alexandria,  he  adjusted  the  year  to  the 
coarse  of  the  sun,  and  assigned  to  the  respective  months  the  number  of  days  which  they 
still  contain.  That  matters  might  proceed  with  regularity  from  the  bennninff  of  the  ftfiwiing 
January,  he  made  the  current  year,  which  yna  called  the  last  year  of  cofi^tton,  consist  of 
fifteen  months,  or  445  days. 

The  Jinxui  tfear  is  founded  upon  the  supposition  that  the  solar  revolution  is  exactly 
365^  p\  For  three  successive  years  the  six  hours  are  omitted ;  but  in  the  focurth  year  an 
additional  day  is  inserted  in  the  month  of  February,  which  makes  the  four  years  correspond 
with  four  solar  revolutions.  This  fourth  year,  consisting  of  366  days,  is  called  Bisssmus 
or  Leap  year.  But  as  the  true  length  of  the  solar  revolution  is  not  365^  6\  but  only 
365'  5^  46"  48*,  the  Julian  year  is  too  lon^  by  11"  12^ ;  so  that  before  a  new  year  begins, 
the  sun  has  passed  the  point  of  the  ecliptic  where  the  preceding  year  began.  The  error 
thence  arising  is,  however,  so  small,  that  it  was  Iods  before  it  was  observed.  The  Julian 
Calendar  was  introduced  into  the  church  at  the  time^the  Council  of  Nice,  in  the  year  925 
of  the  Christian  era;  and  the  vernal  equinox  was  at  that  time  fixed  to  the  21st  of  March. 
In  the  year  1582,  however,  it  was  found  that  the  vernal  equinox  fell,  not  on  the  2l8t  of 
March,  but  on  the  11th  of  that  month ;  so  that  the  Julian  year  had  fallen  about  ten  days 
behind  the  sun.  If  this  erroneous  reckoning  had  been  contmued,  the  seasons  would  have 
entirely  changed  their  places.  It  was  therefore  resolved  to  reform  the  calendar,  which  was 
done  by  Pope  Chremory  Xm.,  and  the  first  step  was  to  correct  the  kes  of  the  ten  days,  by 
counting  the  day  after  the  4th  of  October,  not  the  5th,  but  the  15th  day  of  the  month.  The 
error  in  the  Juian  year  reckoning,  being  about  eleven  minutes  yeany,  amounts  to  nearly 
three  days  in  four  centuries.  Hence  to  prevent  its  accumulation  in  fiituie,  it  was  agreed  to 
suppress  three  intercalary  days  in  the  course  of  four  hundred  years,  by  considering  tiie  last 
of  three  successive  centuries  common,  instead  of  leap  years.  The  years  in  which  the  inter- 
calary days  are  oDiitted  are  1700,  1800, 1900:  and,  in  ^neral,  the  last  year  of  every  century 
not  divisible  hv  four,  is  reckoned  a  common  year,  which  in  the  Julian  account  is  biasextOe. 
The  degree  of  aocuracy  thus  attained  is  very  otmsiderable ;  for  taking  the  annual  error  at  11^ 
minutes,  in  four  centuries,  it  will  amount  to  4480  minutes,  or  tod^2^  40".  Of  this  error, 
the  fractional  part,  2''  40",  is  all  that  remains  uncoiTected;  and  this  error  will  require  the 
lapse  of  3600  years  before  it  amounts  to  a  day. 

Other  modes  of  intercalation.  If  the  tropical  year  were  365'  5**  40"  12*,  the  Giegoriaa 
intercalation  would  be  perfectly  exact  Accurate  obe^rvation  proves,  however,  that  the  year 
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IB  flhorter  by  aboot  34  seconds.  If  scientifie  principles  had  been  strictly  fidlowed,  they  would 
have  pointed  out  other  modes  of  intercalation  stUl  more  accurate,  though  perhaps  not  more 
convenient,  than  that  which  has  been  adopted.  The  determination  of  the  methods  of  inter- 
calation best  suited  to  make  the  computations  in  the  calendar  correspond  as  nearly  as  possible 
with  the  real  motions  of  the  sun,  requires  all  the  integer  numbers  to  be  found,  which  most 
nearly  ennress  the  ratb  of  5**  48"  48^  to  a  day.  These  numbers  are  easily  determined  by  the 
method  of  contmued  fractiong.  In  the  Gregorian  calendar,  97  days  are  intercalated  in  the 
course  of  400  yeais ;  but  it  would  be  much  more  exact  to  intercalate  109  days  in  the  course 
of  450  yealrs.  ff  the  tropical  year  wore  precisely  935^  Gf^  48"  48",  this  intercalation  would,  in- 
deed, be  quite  accurate :  for  5^  48"  48",  multiplied  by  450,  give  exactly  109  days. 

The  rejbrmation  of  the  calendar,  or  the  change  from  the  Ou>  Stylb  to  the  Niw  Sttlb, 
did  not  take  place  in  England^  till  the  year  1752,  at  which  time  it  was  established  by  an 
act  of  parliament  The  alteration  was  ordered  to  be  made  on  the  2d  of  September;  and  as 
the  error  of  the  Julian  reckoning  now  amounted  to  11  days,  the  dd  was  to  be  counted  the 
14th  (^September. 

Correspondence  between  the  daye  of  the  week  and  numlK,  As  the  common  year  consists 
of  52  weeks  and  one  day,  it  is  evident  that  the  beginning  and  end  of  each  «^^»"tnnn  year  will 
&11  on  the  same  day  of  the  week.  In  a  series  of  years,  therefore,  if  no  leap  yean  occurred, 
the  first  day  of  each  month  would,  year  after  year,  be  one  day  fiurtiier  advanced  in  the  week, 
till,  in  the  course  of  seven  years,  the  same  days  of  the  month  would  return  to  the  same  days 
of  the  week.  But  since  leap  year  contains  52  weeks  and  2  days,  and  occurs  every  fourth 
year,  it  follows  that  the  days  of  the  week  cannot  correspond  to  the  same  days  of  the  month, 
till  after  the  lapse  of  four  times  seven  or  twenty-eight  years.  This  period  is  called  the 
Ctclb  of  thb  Sun.  When  this  period  is  completed,  the  sun's  place  in  the  ecliptic  returns 
to  the  same  signs  and  degrees  on  the  same  months  and  days,  so  as  not  to  differ  a  degree  in 
a  centozy ;  and  the  leap  years,  as  well  as  the  conuncm  years,  begin  the  same  course  over 
again  with  respect  to  the  days  d  the  week  on  which  the  days  of  the  month  folL  The  year 
of  our  Saviours  birth,  according  to  the  vulgar  era,  was  the  ninth  year  of  the  solar  cycle : 
hence,  to  find  the  current  year  of  that  cycle,  we  must  add  nine  to  the  given  year  of  the 
Christian  era,  and  divide  the  sum  by  twenty-eight;  the  quotient  will  be  the  number  of  cycles 
which  have  been  completed  since  the  birth  of  Christ,  and  the  remainder  will  be  the  current 
TM*  of  the  present  cycle.  Thus,  for  die  year  1829,  the  cycle  of  the  sun  is  found  to  be  18. 
The  first  seven  letters  of  the  alphabet  have  been  employed  to  mark  the  several  days  of  the 
week.  As  one  of  those  seven  letters  must  necessarily  stand  against  Sunday,  it  is  printed  in 
the  csJendar  in  a  capital  form,  and  called  the  Dominical  Leitbr  :  the  other  six  letters  are 
inserted  in  a  difierent  character,  to  denote  the  other  six  days  of  the  week.  When  January 
begins  on  Sunday,  A  is  the  Dominical  letter  for  that  year :  but  because  the  next  year  begins 
on  Monday,  the  Sunday  will  of  course  &11  on  the  seventh  day,  to  which  is  annexed  the 
seventh  letter  G,  which  will  therefore  be  the  Dominical  letter  tat  all  that  year:  and  as  the 
third  year  will  be^rin  oq  Tuesday,  Sunday  will  fidl  on  the  sixth  day,  so  that  F  will  be  the 
Dominical  letter  for  that  year,  and  so  on.  Hence  it  is  evident  that  the  Dominical  letters 
will  succeed  each  other  in  a  retrograde  order,  viz.  G,  F,  E,  D,  C,  B,  A.  As  the  days  of  the 
week  correspond  to  the  same  days  of  the  month  only  once  in  twentv-eight  years,  it  follows 
that  it  is  only  after  the  lapse  of  the  same  period,  that  the  series  or  Dominical  letters  can 
proceed  in  the  same  order  m  reference  to  the  days  of  the  month.  Every  leap  year  has  two 
Dominical  letters;  one  answering  from  the  beginning  of  January  till  the  end  of  Fefaraary ; 
the  other  bemg  the  letter  immediately  preceding,  answering  for  the  remainder  of  the  year. 
Hie  Dominiciu  letter  may  be  found  for  any  year  of  any  century  by  the  following  rule : 
Oeide  the  eenturiei  hy  4,  and  take  twice  what  remainefrom  6 :  then  add  tofrether  tAw  la$t 
remainder f  tke  odd  yeare  above  the  even  centuries,  and  the  fourth  fort  qftheee  odd  y«art, 
neffleeting  the  remainder  tf  any:  divide  the  mm  by  7,  ar^d  the  excese  of  7  above  the 
remainder  ie  the  number  answering  to  the  letter  required.  Thus,  for  the  year  1880,  the 
Dominical  letter  is  C.  For  the  centuries  18  divided  by  4  leave  2 ;  and  twice  this  remainder 
taken  from  6  also  leaves  2 ;  by  adding  to  which  the  odd  number  of  years  80,  and  their  fourth 
part  7,  we  obtain  99:  this  sum  divided  by  7  leaves  the  remainder  4,  which  taken  from  7 
Jeayee  8,  answering  to  C,  the  thud  letter  m  the  alphabet 


CHAPTER  X. 

FEOPEB  MOnOlf  OP  THB  MOON.    HES  PHA8E&    BCUPflEB  OF  THB  BUN  AND  MOON. 

Tbb  moon,  next  to  the  sun,  is  the  most  interesting  to  us  of  all  the  heavenly  bodies.  Htr 
phases,  or  that  series  of  changes  in  her  figure  and  ilinminatkin  which  she  undergoes  in  the 
course  of  about  a  month,  are  one  of  the  most  striking  of  the  celestial  phenomena ;  uid  present 
a  diviskn  of  time  so  remarkable  that  it  has  been  the  first  in  use  among  all  natioos. 

The  moon  has  an  apparent  motion  among  the  fixed  stars  similar  to  that  of  the  son.  bat 
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much  mare  lund :  it  cairiei  her  eutwaid  at  the  nl&  of  nearly  18^  10|',  at  an  average,  in 
24  houTB.  Wnen  this  motion  is  accurately  traced  out,  it  is  found,  that  the  moon  describee 
round  the  earth,  in  27*  7^  48*,  a  path  or  orbit  inclined  to  the  ecliptic  at  an  an^le  c^  nearly 
5°  9.  The  line  in  which  the  plane  of  the  orbit  cuts  the  plane  of  the  ecliptic  is  called  the 
LiHB  OF  TUB  NoDBB.  The  point  in  which  the  moon  crosses  the  ecliptic  when  a$etnding 
to  the  north,  is  called  the  AeoBHDmo  node ;  and  4he  opposite  point,  in  which  she  crosses  it 
when  deacendiw  to  the  south,  is  called  the  desokhdino  node. 

The  figure  <»  the  lunar  ort>it  is  determined  in  the  same  manner  as  that  of  the  solar,  by 
observing  the  changes  in  the  apparent  diameter  of  the  moon,  and  comparing  these  with  the 
variations  in  her  angular  velocity.  It  is  thus  found,  that  the  moon's  orbit, lihe  that  of  the 
Bun,  is  in  appearance  an  ellipse,  having  the  centre  of  the  earth  in  one  of  the  foci,  and  that 
tiie  radius  vector,  or  the  line  joining  the  centres  of  the  earth  and  moon,  describes  areas  pro- 
portional to  the  times.  Neither  the  line  of  the  nodes  nor  the  greater  axis  of  the  lunar  orbit 
18  fixed.  The  former  has  a  sbw  retrograde  motion,  by  which  it  makes  an  entire  revolution 
in  something  more  than  18^  years ;  the  latter  has  a  progressive  motion,  by  which  it  com- 
pletes a  revolution  in  something  less  than  0  years.  The  elliptic  orbit  is  liable,  indeed,  to  so 
many  changes,  that  the  fiill  investigatkm  of  the  lunar  motion  has  been  found  one  of  the  most 
difficult  piwlems  in  astronomy.  At  the  same  time  it  is  one  of  the  most  usefiil,  as  connected 
with  the  finding  of  the  longitude  of  places  on  the  surfoce  of  the  earth.  Accordingly,  the 
efibrts  of  astronomers  have  been  assiduously  directed  to  the  perfecting  of  the  lunar  theory ; 
and  by  employing  the  resources  of  modem  science,  and  combining  these  with  continued  and 
accurate  observation,  their  labours  have  been  crowned  with  wonderful  success. 
The  phaees  of  the  moon  depend  on  her  position  with  regard  to  the  sun.    Let  E  be  the 

earth,  M  the  moon  revolving  in  her  orbit 
round  the  earth,  E  S  the  direction  of  the  sun, 
and  let  us  suppose  all  the  solar  rays  which 
illuminate  the  moon  to  proceed  in  straight  lines 
parallel  to  S  £.  The  moon  is  an  opaque  body 
like  the  earth,  and  is  visible  only  in  conse- 
quence of  reflecting  the  light  of  the  sun.  When 
ate  comes  to  the  meridian,  therefore,  about  the 
same  time  with  the  sun,  that  is,  when  she  is  at 
M,  she  must  be  invisible,  on  account  of  the 
unenlightened  side  being  turned  towards  us. 
It  is  then  said  to  be  new  moon :  and,  in  refer- 
ence to  her  position  with  regard  to  the  sun,  tiie 
moon  is  said  to  be  in  oolUinienoN.  Again, 
when  the  moon  comes  to  the  meridian  alxMit 
midni^t,  that  is,  when  she  is  at  m,  she  is  said 
to  be  in  opposition,  and  in  that  position  she 
presents  an  entire  circular  disc;  because  the 
whole  of  ^e  enlightened  side  is  then  turned 
towards  the  eartiL  It  is  then  said  to  be  wull 
moon.  At  any  point  of  her  orbit,  between  the 
points  of  conjunction  and  opposition,  the  moon 
turns  more  or  less  of  her  enlightened  side  towards  the  earth,  according  to  her  an^lar  dis- 
tance finom  Uie  sun,  and  presents  exactly  the  same  appearances  as  an  c^que  spherical  body, 
of  which  one  side  is  illuminated,  would  exhibit,  if  viewed  from  a  distance,  and  in  the  same 
positions  in  which  the  moon  \a  seen  fix>m  the  earth.  After  the  conjunction,  as  soon  as  ahe 
has  emerged  sufficiently  trom  the  solar  rajrs,  she  is  seen  in  the  western  sky,  after  sunset,  in 
the  form  of  a  Crsscbnt,  as  at  M',  having  the  convex  side  turned  towards  the  sun,  and  the 
concave  bounded  by  an  elliptic  line.  On  every  succeeding  night  the  luminous  part  increases, 
while  the  elliptic  boundary  continually  approaches  to  a  straight  line.  On  the  seventh  night 
from  the  time  of  new  moon,  tiie  moon  reaches  the  position  M",  where  her  distance  from  the 
sun  is  90° :  she  is  then  said  to  be  in  her  first  Qvaoraturb,  and  exhibits  the  appearance  of 
HALF  moon ;  that  is,  the  disc  is  a  semicircle.  Tiie  enlightened  part  still  continuing  to 
increase  on  the  iEime  side,  the  rectilineal  boundary  of  the  semicircular  disc  passes  again 
into  an  elliptic  line,  and  the  moon  becomes  gibbous,  as  at  M'":  on  all  sides  the  disc  is  con- 
vex, though  it  does  not  become  entirely  fiill  orbed  until  she  reaches  the  point  of  opjpositioii, 
at  m,  about  the  end  of  seven  days  firom  the  time  of  half  moon.  From  the  instant  or  opposi- 
tion the  mocm  begins  to  return  to  the  sun  on  the  western  side ;  and  in  her  progress  towtLrda 
Uie  conjunction  die  goes  through  the  same  series  of  changes  in  an  inverted  order,  becoming 
first  gibbous,  as  at  m  ;  then  hidf  moon  at  the  time  when  she  reaches  the  poeiticm  m'\  her 
second  quadbrature ;  then  a  crescent,  as  at  m"'j  which,  cmitinually  diminishing,  at  last  dis- 
appears altogether.  Thus,  on  the  supposition  that  the  moon  is  an  opaque  body  and  nearly 
spherical,  ai^  that  ahe  revolves  in  an  orbit  round  the  earth,  the  phenomena  of  her  phaaee 
are  easily  explained. 


Book  I.  PHASES  OF  THE  MOON. 

Bpenkmgt  the  moon  k  not  enctly  90  degrees  distant  from  the  son  wlien  she  pre- 
sents the  appearance  of  half  moon.  This  phasis 
occurs  at  the  moment  when  the  moon  is  in  such  a 
position  that  two  straight  lines  drawn  from  her 
centre, — the  one  to  the  centre  of  the  earth,  the 
other  to  the  centre  of  the  sun« — ferm  a  right  an^le« 
By  obserrinff,  therefore,  the  moon's  distence  mnn 
the  sun,  at  ttie  instant  when  the  boundary  between 
the  enlightened  and  dark  part  exactly  bisects  the 
lunar  disc,  we  should  have  in  the  right-angled  tri« 

angle  8  M  F  the  angle  at  F ;  and  hence,  smce  the 

tide  F  M  is  also  known,  S  F,  the  distance  of  the  sun  may  be  determined.  This  was  the 
first  method  empk^ed  for  findmg  the  sun's  distance  from  the  earth ;  but,  from  the  nicety  of 
the  obserratkms  required,  it  cannot  be  expected  to  lead  to  any  very  satisfrctory  result 

To  a  spectator  on  the  moon  the  earth  must  evidently  exhibit  a  series  of  changes  similar 
to  the  lunar  phases  as  seen  from  the  earth.  At  the  time  of  conjunction  the  moon  is  on  the 
illuminated  side  of  the  earth,  so  that  the  earth  must  then  appear,  as  seen  from  the  moon, 
an  entire  circular  disc.  Again,  at  the  time  of  opposition,  the  moon  is  on  the  dark  side  of 
die  earth ;  so  that  the  earth  must  then  be  invisilde.  When  the  moon  is  seen  as  a  crescent, 
the  earth  will  appear  gibbous;  and  when  the  moon  appears  gibbous,  the  earth  will  be  seen 


The  fibct  of  the  earth  appearing  to  a  spectator  on  the  moon  an  entire  luminous  disc,  at 
the  time  of  the  moon's  conjunction  with  the  sun,  ftmishes  an  explanation  of  a  phenomenon 
with  which  every  one  is  fiumiliar.  In  clear  weather,  when  the  moon  is  three  or  fixir  days 
old,  her  whole  body  is  visible.  The  horns  of  the  enlightened  crescent  appear  to  project 
beyond  the  old  moon  as  if  they  were  part  of  a  sph<Mre  of  considerably  larger  diameter  than 
the  unenlightened  part  Now,  the  part  of  the  moon  not  directly  illuminated  by  the  sun  is 
seen  by  the  light  reflected  from  the  earth.  The  appearance  of  a  lucid  bow,  connecting  the 
horns  of  the  crescent,  is  produced  by  the  circumstance  of  the  eastern  edge  of  the  moon's 
disc  being  more  luminous  than  the  adjacent  regions  towuds  the  centre.  With  regard  to 
tiie  enlightened  crescent  appearing  a  portkm  of  a  larger  sphere,  this  is  an  optical  deception, 
and  fbrnishee  a  remarkaUe  poof  that  of  two  objecti  of  equal  magnitude,  but  of  dirorent 
degrees  of  brightness,  the  bn^ter  appears  larger. 

A  lunaticNi  or  lunar  month  is  formed  by  the  time  that  ekpees  between  one  new  moon 
and  another.  It  consists  of  29*  12^  44*  9  nearly :  and  thereinre  exceeds  the  period  of  her 
mean  sidereal  revolution,  which  is  2T  7^  43*  ll^**  This  excess  arins  frcm  the  proper 
motkm  of  the  sun  in  the  ecliptic ;  ibr  it  is  evident  that  the  period  in  which  the  moon  goes 
tfaioo^  all  her  phases  must  be  eqiud  to  the  time  required  to  describe  900^,  with  an  angular 
veloci^  equal  to  the  difference  between  angiilar  velocities  of  moon  and  sun. 

Cfcle  of  the  tnoon.  In  19  Julian  solar  years  there  are  285  lunations,  and  about  one 
hour  and  a  half  more.  Hence,  after  19  years,  the  conjunctions,  oppositions,  and  other 
aspects  of  the  moon  recur  on  the  aame  days  of  the  month,  and  only  about  an  hour  and  a 
half  sooner.  This  period  is  accordingly  called  the  Ctolb  or  thk  Moor,  and  has  been 
found  of  so  much  use  in  adjusting  the  mnar  to  the  solar  year,  in  order  to  know  the  time  of 
new  and  fiiU  moon,  and  to  determine  the  time  of  Easter,  and  other  moveable  feasts,  that  the 
numbers  of  it  have  been  called  OoLDm  Nmamtm.  The  year  of  our  Saviour's  birth,  accord- 
ing to  the  vulgar  era,  was  the  first  year  of  the  lunar  cycle :  hence,  to  find  the  golden 
number,  or  the  current  year  of  that  cycle,  we  must  add  one  to  the  year  of  ChriBt  for  which 
the  golden  number  is  required,  and  divide  the  sum  by  19:  the  quotient  will  be  the  number 
of  cycles  which  have  elapsed  since  the  birth  of  Chrirt,  and  the  remainder  will  be  the  g^en 
number  or  current  year  of  the  cycle. 

The  epact  is  the  difiference  between  the  solar  and  lunar  periods  at  the  end  of  each  vear, 
or  the  moon's  age  on  the  first  of  January.  Since  the  Julian  solar  year  is  865''  6^,  ana  the 
lunar  year,  or  twelve  lunations,  854'  8^  48*  80",  if  we  suppose  new  moon  to  have  happened 
on  the  first  of  January,  so  that  the  epact  for  that  year  is  0,  it  follows  that  the  epact  for  the 
next  succeeding  year  will  be  W  2V  11*  24*,  or  nearly  11  days.  For  the  third  year,  the 
epact  will  be  nearly  22  days.  For  the  fourth  year  it  will  be  99  days,  or  (rejecting  80  days 
fi^  a  complete  lunation)  3  days,  and  so  on. 

The  annexed  table  contains  the  goiden  fiion- 
6ers  with  the  corresponding  epaeU  adapted 
to  the  Gregorian  calendar,  tul  tne  year  1900. 
The  epact  for  each  month  of  the  year  is,  in 
like  manner,  the  moon's  age  on  the  first  day 
of  the  month,  supposing  new  moon  to  have 
happened  on  the  first  or  January. 
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It  is  evident  that  the  moon*0  aee  will  be  ibniid  by  adding  together  the  epact  of  the  year, 
the  epact  of  the  month,  and  the  day  of  the  month,  rejecting  thirty  if  the  sum  amount  to  that 
number.  Thus,  if  it  is  required  to  find  the  moon's  a^  on  the  11th  November  1829 ;  by 
adding  1  to  1829  and  dividing  by  19,  we  obtain  a  remainder  6,  which  is  the  golden  number 
finr  the  year  1829.  Now,  against  VI.  in  the  table,  we  find  25  for  the  epact  of  the  year,  and 
9  is  the  epact  for  November :  hence  25  +  9+11 — 90  =  15,  which  is  the  moon's  age ;  so 
that  the  moon  is  fiill  on  that  day. 

The  lunar  cycle  of  19  years,  though  remarkably  simple,  is  however  fat  fiom  being  accn* 
rate.  Nineteen  years  contain  about  an  hour  and  a  half  more  tluin  235  lunations ;  so  that  at 
the  termination  of  that  period  the  moon  has  advanced  about  an  hour  and  a  half  in  the  next 
lunation.  This  error  amounts  to  a  day  in  the  course  of  16  cycles,  or  dbout  800  years.  But» 
to  compensate  this  excess,  the  epacts  may  be  advanced  one  day  every  ^X)  years,  and  in 
this  manner  the  lunar  and  solar  periods  will  be  made  to  agree.  In  consequence  of  her 
apparent  motion  eastward,  the  moon  is  about  48  minutes  later  after  every  diurnal  revolution 
(^  coming  to  the  meridian.  As  48  minutes  is  equal  to  $  <^  an  hour,  an  appraximatiGni  is 
made  to  Sie  time  of  her  southing,  by  multiplying  her  age  by  4,  and  dividing  by  5.  This 
gives  the  time,  nearly,  before  or  after  noon,  according  as  the  mocm  is  past  the  opposition  or 
conjunction. 

The  time  of  her  rising  and  setting  is  afifected  by  the  same  cause.  In  one  part  of  the 
orbit,  however,  this  is  in  a  great  measure  counteracted  by  the  smallness  of  the  angle  which 
the  orbit  makes  with  the  horizon.  For  fiicilitating  the  illustration  of  this  phenomenon,  let 
us  suppose  the  moon  to  move  in  the  ecliptic,  &om  which  she  never  deviates  much  more 
than  5^.  By  turning  round  the  celestial  globe,  it  will  be  seen  that  the  ecliptic  makes  with 
the  horizon  very  diffei^ent  angles,  as  the  points  of  then:  intersection  vary.  If  the  first  point 
of  Aries  be  brought  to  coincide  with  the  east  point  of  the  horizon,  the  angle  which  the 
ecliptic  makes  with  the  horizon  is  equal  to  the  diference  of  the  obliquity  of  tl^  ecliptic  and 
the  complement  of  the  latitude :  but  if  the  first  point  of  Libra  be  brought  iuto  coincidence 
with  the  east  point,  the  angle  between  the  ecliptic  and  the  horizon  is  equal  to  the  sum  of 
the  obliquity  and  the  complement  of  the  latitude.  When  the  moon  is  in  Pisces  or  ArieSf 
her  motion  in  her  orbit  will  thereJS>re  produce  a  considerable  change,  each  succeeding  ni^t, 
on  the  distance  between  the  east  and  the  point  of  rising,  but  the  time  of  rising  will  not  be 
much  afi^ted.  The  reverse  will  be  the  case  when  the  moon  is  in  Virgo  or  L&ra.  Hence 
it  is  obvious  that  in  every  lunation,  at  a  certain  time,  the  moon  must  rise  nearly  at  the  same 
hour  for  several  days  together.  This  phenomenon,  however,  for  the  most  part,  passes  unob- 
served ;  but  in  the  harvest  season  it  attracts  attention,  as  being  then  much  more  conspicuous 
than  at  anv  other  time  of  the  year.  In  the  autumnal  months  the  moon  is  fuU  in  the  signs 
Pisces  and  Artes,  (the  sun  being  at  that  season  in  the  opposite  signs  Virgo  and  Libra,)  and 
on  tiiat  account  rises  an  entire  orb  (or  nearly  so)  for  about  a  week,  almost  at  the  time  of 
sunset,  ti^us  afibrding  a  supply  of  li^ht  very  beneficial  to  the  husbandman,  in  gathering  in 
the  finite  of  the  ostSl  This  lunation  has  accordingly  been  distinguished  by  the  name  of 
the  HAKVBvr  moon. 

The  inclination  of  the  moon's  orbit  to  the  ecliptic,  makes  the  harvest  moon  rise,  more  or 
less,  nearly  at  the  same  time  that  she  would  if  she  moved  in  the  ecliptic,  according  to  the 
position  of  the  line  of  the  nodes.  If  we  suppose  the  ascending  node  to  be  in  Artei ,  the 
moon's  orbit  makes  with  the  horizon  an  angle  upwards  of  5°  leas  than  the  angle  which  the 
ecliptic  makes  with  it,  and  consequently  the  harvest  moon  will  rise  more  nearly  at  the  same 
time  than  if  the  moon  had  been  in  the  ecliptic.  In  a  little  leas  than  9^  years,  however,  the 
line  of  the  nodes  wiU  have  made  half  a  revolutkxi,  and  the  descending  node  will  be  in  Aries, 
The  moon's  orbit  will  then  make  with  the  horizon  an  angle  more  than  5^  greater  than  that 
which  the  ecliptic  makes  with  it ;  and,  consequently,  the  harvest  moon  will  not  rise  so  nearly 
at  the  same  time  as  if  the  moon  had  been  in  the  ecliptic. 

The  quantity  of  moonlight  which  we  enjoy  in  winter  is  much  greater  than  in  summer. 
As  tiie  moon  is  always  on  the  same  side  of  the  heavens  with  the  sun,  at  the  time  of  new 
moon,  and  on  the  opposite  side  at  the  time  of  full  moon ;  it  is  evident  that  at  midsummer  the 
moon,  when  seen  as  a  crescent,  will  rise  at  a  point  of  Uie  horizon  to  the  north  of  east,  and 
set  at  a  point  to  the  north  of  west,  and  will  be  seen  high  in  the  heavens  when  she  passes 
the  meridian.  As  she  approaches  full  moon,  however,  she  will  rise  farther  and  farther  to  the 
south  of  east,  will  appear  low  in  the  heavens  when  on  the  meridian,  and  will  set  farther  and 
fiirther  to  the  south  of  west  The  reverse  takes  place  at  mid-winter:  the  moon  is  low 
when  seen  as  a  crescent,  and  rises  higher  and  higher  in  the  heavens  as  she  approaches  full 
moon.  She  also  rises  to  the  south  of  east  when  a  crescent,  and  sets  to  the  south  of  west ; 
but,  when  full,  rises  and  sets  to  the  north  of  these  points.  Thus  the  great  quantity  of  moon- 
light during  the  long  nights  of  winter  arises  from  the  moon  being  fim  in  the  northern  signs 
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c/  the  edntic,  utd  ia  unki^nu  to  that  at  mubine  in  the  long  daji  of  sunuaer.  Aa  we 
■ppnweh  the  pole,  the  qoutitj  of  moooli^t  in  winter  becomM  still  more  remarkable ;  and 
U  the  pole  HmIT,  at  mia-winter,  the  moon  doee  not  let  &r  fifteen  daje  toother,  nameljr,  from 


the  fint  to  the  lut  qpaiter. 

The  lunar  diac  ia  oiveraified  with  a  greet  varietj  of  niots,  which  are  quite  peimanent,  but 
diftr  Tei^  conndeTaU;  from  each  ot^  in  degrees  oi  brightneaa^  Theae  mequalitiea  of 
iUnminattoa  are  vicible  to  the  nalted  eye.  Since  the  discovery  of  the  telescope  they  have 
engaged  the  particukr  attenticn  of  sereial  BBtronoinerB,  bj  whom  their  Telative  poeiticoa 
have  been  care&lly  aacertained,  and  laid  down  in  maps  <^  the  lunar  mir&ce.  nom  an 
atlentire  examination  of  the  lights  and  shades  seen  on  the  moou'e  disc,  it  has  been  inferred 
that  her  aur&ce  is  very  irregular,  being  diversified  by  Icrfty  mountains,  precipitous  rocka,  and 
deep  cavema.  The  existence  of  these  irregularitiea  erf'  surftce  is  strikingly  evident  fi<am  the 
semted  a[qnaranc«  of  the  line  which  separatee  the  enlightened  &oai  the  dark  part  of  the 
mocB,  and  by  a  variety  at  bright  detached  spots,  almost  dways  visible  on  the  dark  put  and 


the  line  of  sepaiatioo  between  li^ht  and  darkness.     These  bright  spots  are  the  tops  of 

-'-' —  Ulnminated  by  the  sun,  woile  his  tays  have  not  yet  reached  the  bottcsn  <a  the 

valleys.     The  dark  spots  of  the  moon  are  amoou,  and  apparently  level,  while 


la  parta  are  elevated  regions,  which  either  rise  into  high  mountains  or  sink  into 
nnense  cavitie*.  The  gennal  smoothness  erf'  the  dark  spots  naturally  led  to  the 
n  that  they  were  ctJlecttons  of  water;  but  more  careftil  observation  1^  inada  it 
appear  that  the  line  which  sepantes  the  enlightened  from  the  dark  part  (^  the  mocn  is  not 
■nooib  and  regnlar,  even  when  it  panes  over  a  dark  spot;  eo  that  there  is  no  reaacn  to  B<n»- 
poae  that  there  is  any  large  collection  of  water  in  the  moon :  and  this  cooclunon  is  strength- 
ened b^  the  constant  serenity  of  her  appearance,  which  seems  andisturbed  t^  any  of  tMse 
atmosi^eTical  phenomena  which  arise  on  our  globe  from  the  existence  of  water.  The 
Bountainoas  sceneir  of  the  moon,  and  more  e^iecially  the  immenae  caverns  with  which  her 
nrface  is  broken.  Dear  little  analogy  to  what  we  see  <ni  the  surftce  of  the  earth.  The 
leeeniblaace  may,  however,  be  conceived  to  be  ccnaiderably  incrcaeed  if  all  the  waters  of 
the  euth  were  removed,  and  the  beds  of  the  ocean,  seaS,  and  lakes  were  left  dry  with  all 
the  ineqoalitiea  of  their  surfaces  exposed  to  view.  The  earth  woitld  then  be  diversified,  not 
oolr  with  die  rocka  and  monntains  now  seen  upon  its  sur&ee,  but  likewise  with  deep  cavents 
of  mMiienae  extent,  and  having  detached  nMuntains  and  rocks  rising  from  the  bottooi,  nmilar 
to  the  cavities  discovered  in  the  moon.  From  certain  light  spots  which  have  sooMtimea 
been  seen  on  the  dark  part  at  the  moon,  at  such  a  distance  tttm  the  enlighletied  portion 
that  they  could  not  arise  man  the  lif^  of  the  sun,  estnaicmers  have  inferred  the  existence 
of  vdcaDoea  in  the  moon.    Dr.  Hernhel,  in  particular,  two  or  three  difierent  times,  observed 

^le  height  of  a  Imar  mountain  may  be  measured  W  the  following  method.    Let  DAE 
be  a  section  of  the  moon  amde  by  a  pUne  pesing 
through  O,  the  eye  of  an  obeerver  on  the  eerth,  H  the 
summit  of  a  mountain  sitoated  in  the  dark  part  of  the 
lunar  disc,  and  S  the  sun.  It  is  evident  that  this  riane 
will  be  perpendicular  to  the  line  which  jnns  the  tMcna 
Hot  the  mooa     Let  D  A  be  the  arch  of  the  circle 
D  A  F,  which  passes  over  the  visible  portion  of  the 
enlightened  hemisphere.    Whenever  the  point  H  be- 
comes visible  to  a  spectator  at  O,  it  must  be  iUnmi- 
nated  by  a  ray  of  the  sun  S  A  H,  which  will  be  a 
tangent  to  the  circle  D  A  F  at  the  point  A,  and  ther» 
tore  at  right  angles  to  the  diameter  A  F.     Produce 
O  M  to  meet  the  diameter  D  E  in  s^  and  draw  A  r 
nd  A  N  parallel  to  D  E  and  H  m;  also  produce  B  D  to  meet  S  H  in  C.     Because  D  A  E 
is  a  aectxn  of  that  bemispbere  of  the  moon  which  is  turned  towards  the  ewtb,  the  visnal 
ray  O  H  m  ia  perpendicular  to  D  E :  hence  the  angles  m  M  C,  H  C  m  are  together  equal 
to  two  right  angles.    Bat  because  G  A  is  perpendicular  to  A  B,  the  angles  ABC  and  ACB 
(or  M  C  m)  are  also  lecretfaer  equal  to  two  ri^t  angles :  whence  it  ia  evident  that  the  angle 
■I  H  C  is  equal  to  A  B  C ;  and  that  the  trnngles  A  M  r,  A  B  n  are  nmilar.     We  have, 

Iherefcre,  A  n:AB  =  Ar;AM.    Hence  A  M  =  - — j— — ■ 


Now,  A  r  M  the  prmeetHW  of  A  H  on  the  lunar  disc,  and  will  be  found  by  n 
with  tiw  micnxneter,  m  a  direction  perpendicular  to  a  line  joining  the  boms  of  the  mocn, 

the  dtttance  t£  the  illnminated  smnmit  H  fri^n  the  enlightened  disc  at  A ;  also  j^=  Bin 
Z  ABC,  radios  being  tmi^,  the  angle  A  B  C  is  equal  to  S  H  tn  the  moon's  distance  a 
etongatioofhaothesmi:  wherefcre  we  obtain  A  M  =  ^jn,  elajgatTOT '  *  ^""^  qtwatity. 
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Nert,  let  A  G  H  be  a  section  of  the  mocm  made  by  a  plane  panmg  along  the  tangent  A  M, 

-^        --.  and  through  the  centre  K:  draw  M  K  G;  then,  by  a  well-known 

^x<^:  propert7ofthecirclc,AM»  =  GMxMH  =  MHX(GH+HM>, 

>>^  ^"^\         or,  H  M  being  much  smaller  than  GH,  we  have  AM^  =  MH  X  GH» 

^r  >^  AM* 

X  \    and  M  H  =  QTirnearly.  Now,  A  M  and  G  H  are  both  given;  there- 

I  v  I  ^"^  ^  ^*  ^®  height  of  the  mountain  above  the  general  sur&ce,  may 

I  *"  J  be  determined. 

\  J       Suppose,  for  example,  that  when  the  apparent  diameter  of  the 

\  /    moon  18  31'  15",  and  her  elongation  from  the  son  93^  57^',  the  dis- 

\^^  y^      tance  between  tiie  enlightened  part  of  her  disc,  and  the  summit  of  a 

^^^^  - — "^^         mountain  situated  in  the  dark  part  of  it  is  found  to  be  41^";  and  let 

it  be  required  thence  to  determme  the  height  of  the  mountain. 
The  diameter  of  the  moon  is  about  2180  miles;  hence  81'  15"  or  1875" :  41^'  =  2180: 
48*25,  which  is  the  number  of  miles  in  41  j^"  on  the  lunar  disc ;  so  that  we  have  Ar  =  48125 
miles. 

Ar 
Aflun,  the  Nat  Sm.  of  the  elongation  03^  57^  =  "OOTO;  therefore  A  M  =  SLoTdonffation 

Lastly.    The  height  =^'J|^=:=l^„ae. 

Thus  the  height  of  the  lunar  mountain  in  question  is  found  to  be  about  a  mfle.  l%e 
principle  now  explained  is  correct  in  theory ;  but  with  regard  to  the  results  obtained  from 
the  practioil  application  of  it,  a  greater  difference  of  <^inion  exists  than  migh(  have  been 
expected.    These  results  are,  however,  highly  curious  and  interesting. 

MootCt  motion  round  the  earth.  The  moon's  surftce,  when  viewS  throurii  a  telescope, 
is  so  strongly  characterised  by  the  spots  vinble  upon  it,  as  to  leave  no  doubt  of  its  bemg 
always  the  same.  From  this  the  inference  is  obvious,  since  we  are  certain  fhxn  the  moon's 
motion  round  the  earth,  that  she  must  revolve  on  an  axis  nearly  perpendicular  to  the  plane 
of  her  orbit  in  the  same  time  that  she  revolves  about  the  earth,  namely  in  27^  days  nearly. 
Her  rotation  on  her  axis  is  equable ;  but  this  is  not  the  case  with  her  motion  in  her  orbit, 
which  is  periodically  variable :  and  hence  there  are  parts  of  the  eastern  and  western  edges 
of  the  moon  which  are  seen  occasionally.  This  appearance  is  called  the  LisaATioFf  of  thb 
MOON  IN  u>HoiTUDX.  It  is  entirely  optical,  and  argues  no  inequality  in  the  moon's  motion 
on  her  axis. 

The  moon's  axis  of  rotation  is  not  altogether  perpendicular  to  the  plane  of  her  orbit,  but 
inclined  to  it  at  an  angle  of  88^  20'  40".  In  consequence  of  this  position  of  her  axis  her 
poles  are  alternately  visible,  and  a  small  portion  of  the  polar  regions ;  this  phenomenon  is 
called  the  libration  of  thb  moon  in  LATmmE. 

The  diurnal  libration  of  the  moon  is  another  optical  appearance  arising  from  the  moon 
being  viewed  from  the  surface  instead  of  the  centre  of  the  earth.  At  rising,  a  part  of  the 
western  edge  is  seen,  which  is  invisible  at  setting ;  and,  at  setting,  a  part  of  tne  eastern 
edffe  is  seen,  which  is  invisible  at  rising. 

The  explication  of  the  lunar  phases  leads  to  that  of  Ecupsss — ^those  occasional  obscura* 
tions  of  the  sun  and  moon  which  have,  in  ages  of  ignorance,  been  objects  of  superstitious 
terror  to  mankind,  and  at  all  times  objects  of  curiosity  to  the  philosopher.  At  the  time  of 
new  moon,  the  moon  is  upon  the  same  side  of  the  heavens  with  the  sun,  but,  for  the  most 
part,  passes  either  above  or  below  the  solar  disc  without  obscuring  any  part  of  it  This 
arises  from  her  orbit  being  inclined  to  the  ecliptic :  for  it  is  evident  that  if  the  planes  of  the 
orbit  and  ecliptic  coincided,  the  centres  of  the  sun,  mocm,  and  earth  would,  at  eveiy  new 
moon,  be  in  the  same  straight  line ;  so  that  the  moon  would  be  seen  to  pass  over  the  sun's 
disc,  and  the  sun  would  appear  to  be  totally  or  partially  eclipsed,  accordmg  to  the  position 
of  an  inhabitant  upon  the  earth's  surface.  Again,  at  the  time  of  full  moon,  the  moon  is  on 
the  opposite  side  of  the  heavens  from  the  sun ;  and  therefore  she  is  on  the  same  side  of  the 
heavens  with  the  shadow,  which  the  earth,  as  an  opaque  body,  projects  into  space.  In  most 
cases,  however,  the  moon  passes  above  or  below  this  conical  shadow ;  so  that  she  is  not 
deprived  of  the  sun's  rays.  But  if  the  plane  of  the  orbit  coincided  with  that  of  the  ecliptic, 
the  centres  <^the  sun,  moon,  and  earth  would  evidently  be  in  Uie  same  straight  line  at  everr 
full  moon  as  well  as  at  every  new  moon :  the  moon  would  therefore  fiill  into  the  earth's 
shadow,  and  would  be  eclipsed  to  all  the  inhabitants  on  that  side  of  the  earth  which  is  turned 
towards  the  moon  at  the  tune. 

Though  the  inclinaticm  of  the  lunar  orbit  to  the  ecliptic  prevents  the  occurrence  at  every 
new  and  full  moon  of  these  phenomena,  there  are  certain  distances  from  the  nodes  of  the 
moon's  orbit,  called  bguftto  limits,  within  which,  if  the  moon  is  situated  at  the  time  of 
new  or  fidl  moon,  there  will  be  a  solar  or  lunar  eclipse. 
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To  fllnstnte  the  geoenl  phenomeDA  of  lonar  eclipna    Let  A  B»  D  E  be  tectioiM  of  the 
Sim  end  earth,  b^  a  plaoe  perpendkultr  to  the  plane  of  the  ecliptic.  Dmw  A  V,  BY  touching 


the  eirclee  A  B,  D  E  on  the  ooneqxnding  aidea  in  E  and  D,  and  meeting  each  other  in  V: 
abo  draw  B  G,  A  H,  touching  theae  circlea  on  the  oppoaite  aidea  in  M  and  N.  Then«  if  we 
aappoae  the  figure  A  B  H  G  to  revolFe  about  the  line  C  F,  which  joina  the  centrea  of  the 
circlea,  aa  an  azia,  the  cone  generated  by  the  line  E  V  repreaenta  the  ahadow  which  the 
earth  jsojecta  into  apace ;  and  firom  every  point  of  that  conical  ahadow  the  li^t  of  the  aun 
ia  entnely  excluded.  The  apacea  between  £  V,  M  G,  and  between  D  V,  N  H,  will  receive 
the  light  of  a  part  of  the  son :  and  hence  the  apace  round  the  ahadow,  which  ia  generated  by 
the  motion  of  the  lines  G  M,  E  V,  ia  called  the  PEmniBEA. 

Join  C  E.  It  ia  evident  that  the  angle  E  V  F  is  equal  to  the  diflerence  of  the  anglea 
A  E  C,  £  C  F.  Bat  A  £  C  ia  the  angle  under  which  the  aun'a  aemidiameter  ia  aeenfrom 
the  earth;  and  E  C  F  ia  the  angle  under  which  the  earth*a  aemidiameter  ia  aeen  ftom  the 
aon.  Both  <^  theae  anglea  being  known,  their  diflerence  £  V  F  is  a  given  angle.  Now,  in 
the  li^t  angled  triangle  £  V  F  we  have  given  the  angle  at  V,  and  uie  aideE  F,  which  ia 
the  earth'a  aemidiameter:  hence  F  V,  the  height  of  the  earth's  ahadow,  may  be  determined. 
The  hei^t  of  the  shadow  variea  from  213  to  220  aemidtameters  of  the  earth. 

Agmm,  let  F  O  be  the  distance  of  the  moon  from  the  earth :  draw  K  O  L  perpendicular 
to  F  V,  and  ioin  F  L.  The  angle  L  F  O,  under  which  the  aemidiameter  of  the  aection  of 
the  earth's  shadow  is  aeen  from  the  earth,  ia  equal  to  the  diflerence  of  the  anglea,  F  L  E, 
F  V  L.  But  F  L  £  ia  the  angle  under  which  the  aemidiameter  of  the  earth  is  seen  from  the 
moon,  and  F  V  L  is,  aa  has  been  shown,  equal  to  the  diflerence  between  the  angle  under 
which  the  sun's  aemidiameter  is  aeen  fi!oin  the  earth,  and  the  angle  under  which  the  earth's 
aemidiameter  ia  aeen  from  the  sun :  hence,  to  find  the  angle  under  which  the  section  of  the 
earth'a  ahadow  through  which  the  moon  paases  in  a  lunar  eclipae  is  seen  from  the  earth, 
we  must  add  together  the  two  anglea  under  which  the  aemidiameter  oi  the  earth  appeara 
when  aeen  from  the  aun  and  mocm,  and  from  the  aum  aubtract  the  sun's  apparent  aemi- 
diameter, the  remainder  ia  the  angle  required.  The  anjfle  L  F  O,  when  greatest,  is  about 
46':  but  the  inclination  oi  the  lunar  orbit  to  the  ecliptic  is  upward  of  5^,  aid  to  this  distance 
the  mooD  may  recede  from  the  ecliptic.  It  is  evident,  thererore,  that  an  eclipae  of  the  moon 
can  take  place  only  when  ahe  ia  near  her  nodes. 

Let  the  circle  A  H  B  be  the  section  of  the  earth's  ahadow  at  the  moon ;  A  B  a  portion 
of  the  ecliptic,  and  D  F  a  portion  of  the  moon's  orbit  near  the  ascending  node.  Draw  C  G 
fipom  the  centre  of  the  shadow,  (which  must  be  the  point  of  the  ecliptic  directly  oppoaite  the 
aun,)  perpendicular  to  A  B,  and  let  it  meet  D  F  in  Gr;  then  G  is  the  point  of  oppoaition  at 
which  the  moon  will  be  180  degrees  of  the  ecliptic  distant  ttom  the  aun.    Now,  in  moving 

from  D  to  G,  tibe  moon  muat  enter  the  earth'a  ahadow, 
and  will  therefore  be  eclipaed.  The  beginning  of  the 
eclipae  will  be  the  moment  that  ahe  entera  on  the  ahadow 
at  K :  the  middle  of  the  eclipae  will  be  the  moment  when 
her  centre  reachea  the  point  E,  the  extremity  of  the  per^ 
pendicular  drawn  from  C  to  I)  F;  and  the  end  of  the 
eclipae  will  be  the  moment  when  ahe  leavea  the  ahadow 
at  the  point  L.  The  portion  of  the  moon'a  disc  that  ia 
obecured  will  depend  on  the  diatance  between  E  and  C, 
which  will  vanish  when  the  point  of  the  oppoaition  coin- 
cides with  the  node.  It  is  evident  that  luid  the  eclipae 
happened  on  the  other  aide  of  the  node,  the  oppoaite  edge  of  the  moon  would  have  been 
immersed  in  the  shadow. 

In  eclipses  there  are  variooa  degrees  of  immersion.  When  this  is  entire,  it  is  said  to  be 
total;  when  only  a  part  of  the  moon  ia  immeraed,  the  eclipae  ia  aaid  to  be  partial;  and 
when  the  centre  of  the  moon  passes  through  the  centre  of  the  shadow,  the  eclipae  is  said 
to  be  cen/roZ  and  toto/.  The  breadth  of  the  shadow  at  the  moon  is  about  three  timea  her 
diameter,  ao  that  in  the  case  <k  a  total  central  eclipae,  the  moon  may  be  entirely  obacured 
fi>r  nearty  two  hours. 
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The  time  when  ecliiiees  shall  happen  may  he  compated  fitxn  the  laws  which  regulate  the 
motions  of  the  son  and  moon.  This  ccxnpatation'  requires  astixxiomical  tables,  and  is  per- 
fermed  with  considerable  labour.  But  it  may  be  observed  that  in  223  lunations,  or  18  years 
10  dajs  (or  11  days  according^  as  four  or  five  leap  years  occur  in  the  interim),  7  hours 
48  mmutes,  the  moon  returns  to  the  same  position  nearly  with  regard  to  the  sun,  and  the 
lunar  nodes,  and  therefore  the  eclipses,  will  return  nearly  in  the  same  order  and  circum- 
stances. This  is  thought  to  be  the  period  called  the  Chaldean  8aro$^  being  used  by  the 
Chaldeans  in  predicting  eclipses. 

When  it  is  known  that  a  lunar  eclipse  is  to  happen,  it  is  easy  to  compute  its  general  cir- 
cumstancea  The  distance  of  the  moon  from  the  ecliptic  at  opposition,  the  time  o£  oppoA- 
tion,  the  angles  under  which  the  earth's  semidiameter  is  seen  at  the  sun  and  moon,  also  the 
apparent  diameters  of  these  two  luminaries,  are  known  from  the  tables.  In  the  rif^t  angled 
triangle  C  E  G  we  have  given  C  G,  and  the  angle  G  C  E,  which  is  equal  to  the  mclination 
of  the  moon's  orbit  to  the  ecliptic,  nearly ;  hence  we  find  C  £  and  E  G.  From  C  E  and 
C  F,  the  sum  of  the  semidiameters  of  the  section  of  the  earth's  shadow  and  the  moon,  we 
find  E  F,  which  is  equal  to  E  D  ^  thence  D  G,  G  F  become  known.  We  can  ccmpute  firom 
the  tables  the  angular  motion  of  the  moon  in  her  orbit  relatively  to  the  sun,  the  hUtet  body 
being  supposed  at  rest  Her  motion  relatively  to  the  opposite  point  C  is  evidently  the  same : 
hence  we  can  determine  the  time  of  describing  D  G  and  G  F ;  that  is,  the  time  that  elapses 
between  the  beginning  of  the  eclipse  and  the  opposition,  and  between  the  opposition  and 
the  end  of  the  eclipse.  But  the  time  of  the  opposition  is  known,  therefore  the  times  of  the 
beginning  and  end  of  the  eclipse  will  also  be  known. 

For  estimatinj^  the  quantity  of  an  eclipse,  the  diameter  of  the  solar  or  lunar  disc  is  con- 
ceived to  be  divided  into  twelve  equal  puts  called  mom ;  and  according  to  the  number  of 
those  parts  which  are  obscured,  so  many  digits  are  said  to  be  eclipsed. 

Let  it  be  supposed  thai  the  edge  dT  the  mocxi's  disc  just  touches  the  edge  of  the  section 

of  the  earth's  shadow  at  P,  and  that  at  the  same  time 
the  diameters  of  the  moon  and  shadow  are  each  at  the 
maximum^  and  we  shall  find  the  ecliptic  limit  for  lunar 
eclipses.  Produce  E  D  and  B  A  to  meet  in  N:  then 
N  C  is  the  limit  of  the  distance  of  the  node  finom  the 
opposition  at  which  an  eclipse  can  happen.  Since  the 
Ime  in  which  the  centre  of  the  moon  moves  (which  for 
a  short  distance  may  be  considered  as  a  straight  line) 
must  be  supposed  parallel  to  the  tangent  to  ttie  circle 
A  P  B  at  the  point  P,  the  angle  at  E  is  a  right  angle. 
The  angle  N,  is  the  inclination  of  the  lunar  orbit  to  the 
ecliptic :  also  C  E  is  equal  to  the  sum  of  the  semidiameters  of  the  moon  and  shadow. 
Hence  finom  the  spherical  triangle  C  E  N,  C  N  may  be  determined;  and  is  found  to  be 
about  ll^**.  Unless  when  the  node  and  the  point  of  opposition,  which  are  both  liable 
to  continual  change  of  position,  come  within  this  distance,  there  cannot  possibly  be  a 
lunar  eclipse. 

Calculation  of  longitude.  The  penumbra  makes  it  very  difficult  to  observe,  with  pre- 
cision, the  beginning  or  end  of  a  lunar  eclipse ;  so  that  though  these  periods  may  be  em- 
ployed for  determinmg  the  longitude  of  places  on  the  earth,  no  great  degree  of  accuracy  is 
to  be  expected.  The  best  method  is  to  note  the  time  of  the  arrival  of  the  boundary  of  the 
shadow  at  the  difierent  spots  on  the  lunar  surfiice,  which  may  be  considered  as  so  many 
difibrent  observations. 

The  moon  seldom  disappears  entirely  in  lunar  eclipses,  but  is  seen  of  a  dusky  red  colour : 
even  the  spots  on  the  lunar  suHace  may  be  distinguidied  through  the  shade.  This  effect  is 
to  be  attributed  to  a  portion  of  the  sun's  light,  which  enters  the  conical  shadow  in  conse- 
quence of  bein^  refiacted  by  the  atmosphere  of  the  ^urth.  The  nature  and  efiects  of  atmo»- 
pherical  refiiaction  will  afterwards  be  explained. 

Eclipses  of  the  sun.  With  regard  to  the  general  phenomena  of  solar  eclipses,  we  may 
begin  with  remarking,  that  when  the  sun's  light  is  intercepted  by  the  moon,  so  that  at  any 
place  on  the  earth's  surface  he  becomes  parfly  or  wholly  mvisible,  properly  speaking,  it  » 
an  eclipse  of  that  portion  of  the  earth  on  which  the  moon's  shadow  or  penumlwa  fiills. 

The  semi-angle  at  the  vertex  of  the  moon's  shadow  is  determined  in  a  similar  manner 
to  that  on  which  the  semi-angle  at  the  vertex  of  the  earth's  shadow  was  found.  It  is  equal 
to  the  difierence  of  the  angles  under  which  the  semi-diameters  of  the  sun  and  moon  would 
be  seen,  if  each  of  these  bodies  were  viewed  firom  the  other  at  the  time  of  their  conjunc- 
tion ;  and  will  therefore  not  be  very  fiu*  ftom  being  equal  to  the  apparent  semi-diameter  of 
the  sun  as  seen  fit>m  the  earth.  Computing,  then,  the  length  of  the  conical  shadow  of  the 
moon,  we  shall  find  it  vary  from  about  60J  to  55}  semi-diameters  of  the  earth.  The  length 
of  the  shadow  at  the  time  of  the  conjunction  may  tiierefore  at  one  time  exceed,  and  at 
ano^r  time  fiOl  short  of  the  mocm's  distance  fixsm  the  earUi,  which  varies  fifom  64  to  56 
■emMiameters.    In  the  former  case,  if  the  conjunctkm  happen  when  the  moon  is  within  a 
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oertaui  difltasee  of  the  node,  the  lonar  shadow  will  reach  the  earth,  and  a  section  of  it  will 
trayerse  a  portion  of  the  earth's  mir&ce,  producing,  wherever  it  fidls,  a  total  eclipse  of  the 
son. 

Wherever  the  penumhra  fiills,  the  sun  will  appear  partially  eclipsed ;  more  or  fewer 
digits  bein^  eclipsed  according  as  the  place  is  less  or  more  removed  from  the  shadow. 
Beyond  the  penmnbra  the  son  is  not  eclipsed  at  all.  The  secticm  of  the  Imuur  shadow  is  so 
near  the  vertex,  that,  even  when  greatest,  the  pcMrtion  of  the  e&rth's  sur&ce  which  it  covers 
is  not  very  ejctensive,  being  only  about  160  miles  in  diameter :  the  penumbra,  however, 
extends  over  a  considerable  part  of  that  hemisphere  of  the  earth  which  is  turned  towards 
the  snn.  A  total  eclipse  in  any  place  cannot  exceed  T  58".  If  the  vertex  of  the  lunar 
shadow  just  reaches  the  surface,  the  total  eclipse  then  produced  will  be  instantaneous. 

When  the  vertex  of  the  lunar  shadow  falls  short  of  the  earth's  sur&ce,  at  no  place  will 
there  be  a  total  eclipse :  but  at  places  near  the  axis  of  the  cone,  there  will  be  seen  an 
▲HHUULR  eeUp$€  ;  that  is,  the  central  parts  of  the  sun's  disc  will  be  obscured,  but  a  bright 
ring  will  be  left  visible  round  the  dark  body  of  the  moon.  Thus  let  A  B,  C  D  be  sections 
of  me  sun  and  moon  and  V  the  vertex  of  the  lunar 


shadow  which  is  supposed  not  to  reach  the  earth.  Produce  F  V  the  axis  of  the  shadow  to 
meet  the  surface  of  the  earth  in  E.  From  E  draw  E  C  G,  E  D  H  taiij^nts  to  the  moon, 
and  intersecting  the  8un*s*disc  in  G  and  H.  The  circle  of  which  the  line  joining  G  H  is 
the  diameter,  marks  out  the  portion  of  the  sun  that  is  hid  by  the  body  of  the  moon  from  an 
observer  at  E,  and  the  annvhu^  of  which  the  breadth  is  A  Gr,  will  be  visible. 

The  general  circumstances  of  a  solar  eclipse  may  be  represented  by  projectbn ;  and  a 
map  may  be  construct^  to  show  the  progress  of  the  shadow  over  the  surface  of  the  earth. 
Ilie  most  simple  projection  is  that  which  supposes  the  observer  to  be  placed  in  the  sun,  and 
to  see  the  path  which  any  place  on  the  earth's  surftce  describes  in  consequence  of  tho 
diurnal  motion  projected  into  an  ellipse  on  the  plane  of  the  earth's  disc,  while  the  path  of 
the  moon's  shadow  is  projected  into  a  straight  Ime  on  the  same  disc.  The  geometrical  con* 
atruction  thus  obtained  is  sufficiently  accurate  for  the  prediction  of  eclipses. 

The  circumstances  of  a  solar  eclipse  may,  however,  be  computed  with  considerable  accu- 
racy. Thus,  find  for  the  given  place,  from  the  tables,  the  time  of  the  coniunction  of  the 
son  and  moon.  The  position  of  the  heavenly  bodies  in  reference  to  the  ecliptic  is  deter- 
mined by  latitude  and  longitude,  in  the  same  manner  as  the  position  of  a  place  on  the  sur- 
&ce  of  the  earth  in  reference  to  the  equator.  Find,  then,  for  the  time  of  the  coniunction, 
the  latitude  and  longitude  of  the  moon,  and  apply  to  them  the  small  change  produced  by 
the  spectator  bein^  placed  on  the  sur&ce  instead  of  the  centre  of  the  earth ;  a  change 
which  depends  on  uie  angle  which  the  earth's  semidiameter  subtends  at  the  sun  and  moon 
at  the  time :  this  will  give  us  the  apparent  latitude  and  longitude  of  the  moon  as  seen  on 
the  concave  sur&ce  of  the  heavens.  Compute  from  these  and  the  longitude  of  the  sun, 
that  is,  his  distance  from  the  first  point  of  Ane«,  the  apparent  distance  of  the  centres  of  the 
son  aiid  moon  at  the  instant  of  coniunction ;  whence  we  may  nearly  conclude  the  time  of 
^e  beginning  and  ending  of  the  eclipse,  by  taking  into  account  the  apparent  horary  motion 
oC  the  moon  m  latitude  and  longitude  at  the  time  of  conjunction,  computed  from  the  tables. 
About  the  conjectured  time  of  uie  beginning  of  the  eclipse,  compute  two  or  three  apparent 
latitudes  and  longitudes  of  the  moon,  and  thence,  combined  with  the  longitude  of  Uie  sun, 
the  apparent  distances  of  the  centres.  From  these  results  the  time  may  be  computed  by 
proportion  when  the  apparent  distance  of  the  centres  is  equal  to  the  sum  of  the  apparent 
semi-diameters,  that  is,  the  time  of  the  beginning  of  the  eclipse. 

The  magnitude  also  of  the  eclipse  at  any  time  mav  be  thus  determined :  let  S  E  {fig,  28.) 
be  the  computed  apparent  diflerence  of  longitude  of  the  centres  S,  M,  of  the  sun  and  moon,  and 
M  E  the  computed  apparent  latitude  of  the  moon.  In  the  ri^ht-angled  triangle  M  E  ^  we 
have  therefi)re  given  die  two  sides  to  find  the  hypothenuse  M  S,  which,  being  known,  we 
obtain  m  n  the  eclipsed  part  of  the  sun :  for  m  n=S  m+  M  n — ^M  S. 

The  ecliotic  limits  of  the  sun  may  be  determined  in  the  fbllowing  manner :  let  S  and  M 
CS9--fig.  Ij  be  the  son  and  moon,  seen  from  E  the  centre  of  the  earm  at  the  moment  of  con- 
junction ;  that  is,  when  their  centres  are  in  the  same  circle  S  B  perpendicular  to  the  ecliptic. 
Let  the  angle  a  E  6,  formed  by  tangents  drawn  from  E  to  the  adjacent  edjTes  of  the  solar 
and  lunar  £bc8,  be  equal  to  the  greateMt  diflference  between  the  true  place  B  and  apparent 
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place  m  of  the  moon,  which  can  arise  fhxD  her  hebag  viewed  ftom  the  snrfiuce  initead  of  the 
centre  of  the  earth.  It  is  not  difficult  to  see  that  this  difference  will  be  greatest  when  the 
moon  is  m  the  horizon,  and  that  its  effect  will  be  to  depress  her  altitude.  The  distance  of 
the  sun  is  so  great,  that  we  may  at  present  consider  his  true  and  apparent  place  as  coinci- 
dent Suppose  now  an  observer  on  the  earth*s  sur&ce  at  A,  whose  horizon  is  at  right  angles 
to  S  B,  to  have  the  mooa  in  his  horizon  at  the  moment  of  conjunction ;  it  is  evident  that  to 
him  the  two  discs  would  appear  to  be  in  contact :  but  to  an  observer  on  any  other  point  of 
the  earth's  surfiu;e,  the  discs  would  appear  asunder.  In  the  moment  of  coniunction,  there* 
fore,  the  penumbra  must  have  just  touched  the  earth  at  the  point  A ;  and  when  the  centres 
of  the  sun  and  moon  approach  nearest  to  each  other  before  or  after  the  Conjunction,  it  will 
spread  over  a  very  small  portion  of  the  earth's  surface  near  A,  so  as  to  produce  bardy  an 
eclipse.  Hence  the  distance  of  the  sun  finom  the  node  at  the  time  of  conjunction  will  be 
the  solar  ecliptic  limit,  nearly.  In  the  right«ngled  spherical  triangle  S  m  N  (Jig.  2.)  let 
N  S  be  a  portion  of  the  ecliptic,  and  N  m  a  portion  of  the  moon's  orbit,  N  beinff  the  node,  and 
let  the  perpendicular  S  m  be  equal  to  S  m  in^^.  1.  The  arc  N  S  is  the  ecliptic  limit  required : 
and  to  find  it,  we  have  given  Uie  angle  at  N  equal  to  Uie  inclination  of  the  moon's  orbit  to  the 
ecliptic,  and  S  m  equal  to  the  sum  of  the.  apparent  diameters  of  the  sun  and  moon  together 
with  the  angle  6  E  a,  which  is  equal  U)BMfnorAM£,the  angle  subtended  by  the  semi- 
diameter  of  the  earth's  disc  as  seen  from  the  moon.  The  angle  N  and  the  perpendicular 
S  m  being  known,  the  base  N  S  is  easily  determined.  The  tJ&ee  quantities  to  the  sum  of 
which  S  m  is  equal,  are  variable  in  their  values.  Taking  for  S  m  the  sum  of  the  semi- 
diameters  of  the  solar  and  lunar  disc,  and  of  the  disc  of  the  earth  as  seen  firom  the  moon 
when  they  are  greatest,  we  find  S  N  equal  to  17^  12'  nearly.  But  if  S  m  be  made  equal 
to  the  sum  of  the  semidiameters  when  they  are  least,  S  N  is  found  to  be  nearly  equal  to 
15^  19'.  Within  the  former  of  these  limits  an  eclipse  of  the  sun  nuiy  happen,  within  the 
latter  it  must  happen. 

If  the  moon's  apparent  diameter  be  greater  than  or  equal  to  that  of  the  sun,  the  eclipse 
will  be  total  wherever  the  lunar  shadow  fiiUs.  But  if  the  sun's  apparent  diameter  be  greater 
than  that  of  the  moon,  the  eclipse  will  be  annular  within  the  lunar  shadow. 

Number  of  eclipses.  The  ecliptic  limits  of  the  sun  taken  on  each  side  of  the  node,  give 
an  arc  of  the  ecliptic  exceeding  dCF,  so  that  the  sun  will  be  more  than  a  month  in  passing 
through  these  limits.  Hence  there  must  be  two  eclipses  of  the  sun  every  year.  Since  the 
ecliptic  limits  of  the  moon,  however,  taken  on  each  side  give  an  arc  only  of  about  23^,  and 
since  through  this  portion  of  the  ecliptic  the  sun  peases  in  less  than  a  month,  there  may  be 
no  eclipse  of  the  moon  in  the  course  of  a  year. 

When  a  total  and  central  eclipse  of  the  moon  happens,  there  may  be  an  eclipse  of  the 
sun  at  the  preceding  and  following  conjunctions,  because  between  new  and  full  moons  the 
sun  describes  only  about  15  degrees  of  the  ecliptic,  so  that  each  conjunction  may  haj^ien 
witliin  the  solar  ecliptic  limits.  The  same  may  take  place  at  the  opposite  node :  there  may 
therefore  be  six  eclipses  in  the  course  of  a  year.  The  retrogradation  of  the  node  at  the 
rate  of  20°  yearly  renders  it  possible,  when  the  first  eclipse  of  the  year  happens  early  in 
January,  that  another  eclipse  of  the  sun  may  occur  in  the  end  of  the  year,  (hi  the  whole, 
there  may  be  seven  eclipses  in  the  course  of'^one  year ;  five  of  the  ain,  and  two  of  the  moon : 
and  there  never  can  be  fewer  than  two,  but  diough  more  solar  eclipses  happen  than  lunar, 
t^ere  are  fewer  of  the  former  visible  than  of  the  latter ;  because  a  lunar  eclqise  is  visible  at 
every  place  on  the  earth  which  is  turned  towards  the  moon  during  its  con  tin  nance ;  but  in 
a  solar  eclipse  the  sun  continues  visible  at  all  places  over  which  the  penumbra  does  not  passi 
The  greatest  possible  duration  of  the  annular  appearance  of  a  solar  eclipse  is  12"  24',  and 
the  greatest  possible  time  during  which  the  sun  can  be  wholly  obscured  is  T"  58". 

As  the  beginning  and  end  of  a  solar  eclipse  can  be  observed  with  considerabte  accuracy 
they  are  useful  for  determining  the  longitude,  though  the  method  which  they  furnish  m 
complex  and  laborious. 


BaosL  ECUPflBa  «  im 

E^eeU  ff  atmatpkfrietd  r^firmetkm  mnd  pmnUmx.  la  the  pwccdiay  eJEptomtinn  of  ■olar 
edipees  we  have  had  occasion  to  refer  to  the  efi^ts  ci  athosfhoucai*  RKnucnoii ;  also 
to  the  diffiarenee  between  the  apparent  places  of  the  sun  and  moon,  called  their  pASALLAXt 
nodttced  finm  their  being  viewed  from  the  surftce  instead  of  ihe  centre  of  the  earth. 
Before  leaving  this  subject,  we  shall  state  a  little  more  folly  the  effects  arising  from  these 


Ahmotfkerical  tefrmeiMm,  The  earth  is  snnounded  on  all  sides  by  an  aeriferm  elastic 
flaid,  WMch  is  called  the  athosphbii.  This  fluid  possesses  weiffht,  and  is  oompressible ; 
and  hence  the  parts  near  the  surfiice  of  the  earth  are  mcNre  dense  than  those  above  them,  on 
account  dfthe  greater  superincumbent  pressure  which  they  sustain.  The  same  thing  holds 
trae  tif  every  Ur^tum  when  compared,  m  reference  to  density,  with  that  immediately  below 
it ;  80  that  &om  the  sor&ce  upwards  the  density  gradually  diminishes,  at  a  few  miles*  eleva- 
tion becomes  very  small,  and  at  some  point  may  be  considered  as  altogether  evanescent. 
Now,  it  is  a  well  known  princiide,  that  if  a  ray  of  li^ht,  after  passing  through  one  medium 
(air,  ibr  instance),  enters  another  (say  water)  of  a  diflbrent  density,  in  a  direction  not  per- 
pendicular to  its  sur&ce,  it  is  bentoutof  its  course  toward  the  perpendicular  to  the  surfiice  on 
which  the  ray  is  incident,  if  the  second  medium  is  the  denser  of  the  two;  but  yrom  that  per* 
pendieular  if  the  second  medium  is  the  rarer.  In  passing  through  the  atmosphere,  thererare, 
a  ray  of  light  will  be  continually  deflected  fi:om  the  rectilineal  into  a  curvilineal  path ;  be- 
eauae  at  evei^  point  of  its  course  it  is  entering  a  medimn  of  a  greater  density.  The  ra^  is 
said  to  be  rtfirmUed;  and  as  the  tan^^at  draws  flom  the  eye  to  the  curve  which  it  describes 
IB  the  direction  in  which  celestial  objects  appear,  it  ft^ws,  that  refraction  renders  the  appa- 
rent altitode  of  all  the  heavenly  bodies  greater  than  the  trua  Hence  they  often  appear 
above  the  honaon  vHien  they  are  actually  below  it 

The  deviation  of  the  refracted  ray  fi^om  its  original  oouiae  increases  with  the  angle  of 
iDcidaice,  and  vanishes  when  the  direction  of  the  rajr  ii  perpendicular  to  the  suftoe  of  the 
aeeond  lawltMn.  Hence  atmospherical  refiraction  is  greatest  when  the  olgect  is  in  the 
liorimn,  where  it  may  be  about  84':  at  45°  altitude,  it  is  about  57^'':  in  the  lenith  it 


Whatever  alters  the  density  of  the  atmos|dfcere  must  afibct  also  its  refractive  power.  In 
all  accurate  observations,  therefore,  the  state  of  the  barometer  and  thermometer  must  be 
taken  into  account  At  the  same  zenith  dirtances,  the  quantity  of  refiraction  varies  nearly 
an  the  height  of  the  banxaeter,  supposing  the  temperature  to  remain  the  sune.  The  efl^t 
of  a  variataon  in  the  temperature  is  to  diminish  the  quantity  of  refraction  about  rWth  partfinr 
every  increase  of  one  degree  in  the  height  of  the  thermometer. 

In  passing  through  the  atmosphere  light  is  r^fieded  as  well  as  reflnacted.  The  reflective 
power  of  (he  atmo^here  produces  the  s^endour  of  day  b^  diffusing  li^t  in  everv  direction. 
Combined  with  its  refractive  power,  it  causes  that  fiiint  light  called  twiuort,  which  is  per- 
eeived  befiire  sunnse  and  after  sunset ; — beginning  in  the  morning  in  our  latitude,  and  end- 
ii^  m  the  eveniqg,  when  the  sun*s  depression  below  the  horizon  is  about  18°.  Various 
cither  phenomena  are  to  be  attributed  to  the  same  cause :  the  red  and  orange  colour  of  the 
wananf  and  evening  clouds ;  the  ruddy  appearance  of  all  the  heavenly  bodies  when  near 
the  horaon;  the  blue  colour  of  the  sky ;  aioid  the  bright  axure  of  the  distant  mountains,  are 
all  the*  eficts  of  the  refiractive  powers  of  the  atmosphere. 

Refraction  is  also  the  cause  of  the  owd  iippear€me€  af  the  fun  umA  moon  wtot  near  thi 
iMnmon,  The  diameter  of  the  disc  that  is  parallel  to  the  horizon  remains  unaffected  in  its 
apparent  length,  because  both  extremities  are  equally  refiracted ;  but  the  diameter  perpen- 
dicular to  the  horizcm  is  shortened  \n  about  fth  or  its  length,  because  the  lower  edge  ot  the 
disc,  being  nearer  the  horizon,  ii  redacted  nearly  five  minutes  more  than  the  upper. 

Tlie  great  apparent  maffnitude  of  the  sun  and  moon  when  in  the  horizon  is  another 
remarkame  phenomenon  wnich  we  may  here  notice.  This  illusion,  which  is  altogether 
optical,  is  usually  accounted  for  on  this  principle,  that  we  form  an  erroneous  judgment 
respecting  the  distances  t^  these  bodies  when  they  are  in  the  horizon,  compared  with  their 
distances  when  they  have  attained  a  considerable  elevation.  When  we  see  the  moon,  for 
emmple,  in  the  heavens  at  a  considerable  altitude,  we  intuitively  suppose  her  nearer  than 
when  she  ii  in  the  horizon ;  because,  in  the  latter  case,  we  see  a  multitude  of  objects, — 
many  of  them  at  great  dirtances,  and  the  moon  beyond  them  all ;  but,  in  the  former  case, 
we  have  no  interveniag  objecte  by  which  to  form  an  estimate  of  her  distance.  The  angle 
under  which  ihe  is  seen  being  nearly  the  same,  we  infer  a  grei^  magnitude  when  we 
imagine  the  distance  ^freatest,  that  m,  when  the  moon  is  in  the  horizon,  ouch  is  the  error 
into  which  we,  in  this  instance,  fidl,  in  the  rap^  judgments  i£  the  mind  respecting  ma^- 
tnde  and  distance  connected  with  vision.  The  more  deliberate  conclusion  on  this  subject 
drawn  bv  reason  is,  that  the  moon  must  indeed  be  at  a  greater  distance  firom  an  observer  on 
the  earth,  when  she  is  in  his  horizon,  than  when  she  ii  m  or  near  his  zenith ;  -but  that,  how- 
ever the  eye  may  be  deceived,  her  apparent  diameter  must,  when  exactly  measured,  be  found 
lesa    This  is  aoootdingly  the  case ;  fort  when  accurately  measured  with  the  micrometer, 
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the  moon's  apparent  diameter,  when  ehe  is  in  the  horizon,  is  actually  fbond  to  he  less  than 
when  she  has  attained  a  considerahle  altitude. 

Parallax,  We  have  fonnerly  shown  that,  in  oomparison  with  the  distances  of  the  fixed 
stars,  the  earth  is  but  as  a  point  in  the  universe ;  so  tluit  their  positions  in  the  heavens  a[mear 
the  same  when  viewed  from  the  earth's  surface,  as  they  would  if  they  were  viewed  mxn 
its  centre.  This,  however,  is  not  the  case  with  regard  to  the  sun,  mocHi,  and  planets.  At 
each  of  these  bodies  the  earth  presents  a  disc  of  an  appreciable  magnitude :  and,  on  the 
other  hand,  their  positions  among  the  fixed  stars,  when  viewed  finom  difierent  points  of  the 
surfiu;e  of  the  earth,  vary,  and  are  difierent  finom  what  they  would  be  were  th^  seen  firom 
the  centre  of  the  earth. 

Let  A  B  E  (Jig.  90.)  be  the  earth,  C  its  centre,  and  M,  M",  M'  (a  heavenly  body,  lor 

example)  the  moon  in  the  sensible  horizon,  the  zenith,  and 
any  intermediate  position.  The  true  places  of  the  moon  in , 
these  positions,  as  seen  fitan  the  centre  C,  and  referred  to  itib 
starry  heavens,  will  be  m,  m",  m' ;  and  their  apparent  placea, 
as  seen  firom  B,  will  be  n,  m",  n'.  It  is  evident,  that  in  the 
zenith  the  true  and  apparent  places  coincide,  so  that  there  ia 
no  parallax.  In  the  horizon  the  parallax  is  greatest:  it  is 
measured  by  the  arc  m  n,  and  is  equal  to  the  an^le  BMC, 
under  which  the  semidiameter  of  the  earth's  disc  appears 
when  viewed  firom  the  mo(m.  At  the  intermediate  positioa 
M'  ^e  parallax  is  measured  by  the  arc  m'  n' :  it  is  less  than 
in  the  horizon,  and  decreases  as  the  body  ascends  until  it 
vanishes  when  the  body  reaches  the  zenith*  From  the  horizon 
to  the  zenith,  parallax  diminishes  the  apparent  altitude  of  a 
body ;  but  as  the  altitude  increases,  this  diminution  becomes  less  and  less.  Its  efiTect,  there- 
five,  is  contrary  to  that  of  reflracUon,  which  always  increases  the  apparent  altitude  of  a  body. 


CHAPTER  XI. 

MOTION  OF  THE  PLANETS  ROUND  THE  BUN. 

The  phenomena  of  the  motions  of  the  other  planets  differ  fixim  those  of  the  moon,  which, 
as  we  have  shown,  are  all  easily  accounted  for,  on  the  supposition  that  the  moon  revolves 
round  the  earth  in  an  elliptic  orbit,  subject  to  various  changes ;  which  are  confined,  how- 
ever, within  certain  limits.  The  attempts  which  the  ancient  astronomers  made  to  explain 
the  celestial  phenomena,  by  supposing  the  earth  to  be  the  centre  of  the  universe,  introduced 
a  system,  the  ftolehaic,  which  was  received  for  about  1500  years,  as  afibrding  the  true 
explanation  of  the  planetary  motions ;  but  which  the  progress  of  scientific  discovery  has 
proved  to  be  absurd.  Ptolemy,  an  Astronomer  of  Effypt,  who  flourished  about  140  years 
after  the  Christian  era,  supposed  the  planets  to  revdve  about  the  earth  in  the  following 
order ;  viz.  the  Moon,  Mercury,  Venus,  the  Sun,  Mars,  Jupiter,  Saturn.  Beyond  the  region 
of  the  planets  he  placed  the  sphere  of  the  fixed  stara  While  he  thus  accounted  for  the 
proper  motions  of  the  planets  m>m  west  to  east,  he  conceived  the  whole  to  be  carried  round 
the  earth  by  a  diurnal  motion,  in  the  opposite  direction,  in  twenty-four  hours.  The  irregu- 
larities of  the  planetary  motions,— these  being  sometimes  direct,  at  other  times  retrograde ; 
sometimes  swift,  and  at  other  times  slow, — ^were  imagined  by  him  to  arise  firom  each  planet 
moving  in  a  small  circle,  called  an  epicycle,  whose  centre  was  carried  round  a  larger 
circle,  called  the  deferent,  having  the  earth  placed  a  little  to  the  one  side  of  its  centre. 
The  motions  in  these  circles  he  imagined  to  be  produced  by  the  revolution  of  transparent 
globes ;  each  planet  being  supposed  to  be  attached  to  a  globe,  which  carried  it  round  in  its 
epicycle ;  and  this  globe  agam  supposed  to  be  contain^  in  the  shell  of  another  globe  of 
sufficient  thickness  to  receive  it  within  its  solid  substance,  and  to  allow  it  to  revolve  on  its 
own  centre,  at  the  same  time  that  it  was  carried  in  the  deferent  round  the  earth. 

Setting  aside  the  obvious  objections  to  this  theory,  arising  from  the  extravagance  of  the 
suppositions,  as  well  as  the  awkwardness  and  complication  of  the  machinery  which  it  em- 
plovs,  an  insuperable  difficulty  remains ;  viz.  that  the  whole  system  is  entirely  hypothetical, 
and  ofiers  no  proof  of  the  existence  of  the  agents  to  which  it  attributes  such  mighty  effiscta 
It  is  not  surprising,  therefore,  that  instead  of  being  confirmed  by  subsequent  discoveries,  it 
fell  to  the  ground  as  soon  as  the  true  method  of  investigating  the  laws  of  nature  was  under- 
stood and  i^opted. 

Of  the  planets,  two.  Mercury  and  Venus,  always  accompany  the  sun,  never  receding  from 
him  beyond  certain  limits :  the  rest  are  seen  at  all  possible  angular  distances  from  the  sun.  Let 
us,  then,  ^  upon  Venus  as  the  most  conspicuous  of  the  two  which  accompany  the  sun,  and 
upon  Mars  as  one  of  the  most  conspicuous  among  those  which  recede  to  all  angular  distances 
ftcm  him ;  and  by  tracing  out  the  apparent  moti<nis  of  these  planets,  let  us  endeavour  to 
ascertain  the  centre  about  which  they  revolve. 
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When  the  planet  Venue  k  near  the  son,  ahe  ia  inviaible ;  but  when  ahe  haa  anenred 
Bofficiently  from  hia  raya,  ahe  ia  aeen  in  the  twilight  of  the  moming  or  evening,  acconung 
aa  ahe  ia  to  the  weat  or  eeat  of  the  aun.    In  the  foraier  caae  ahe  ia  the  moehhio  arAn ;  in  the 
latter,  the  cvbuiw  &tar.    When  ahe  begina  to  be  aeen  in  the  evening,  ahe  ia  found  to  be 
receding  from  the  aun  towaida  the  eaat,  uid  thus  diaengaging  heraelf  more  and  more  from 
hia  rays.    Having  reached  her  greateat  angular  diatance,  or  elongation,  which  ia  fiom  45^ 
to  48^,  ahe  begina  again  to  approach  him,  and  continuea  to  do  ao  tul  her  angular  dirtance  ia 
about  28^»    During  all  thia  tune  hex  motion  ia  direct  that  is,  in  the  orderoF  the  aigna;  but 
now  die  becomes  sUOionary^  and  in  a  abort  time  ahe  ia  aeen  moving  in  a  direction  contrary 
to  the  order  of  the  aigna,  and  has  thua  acquired  a  retrograde  motion ;  but  still  ahe  continues 
to  approach  the  aun,  until  in  a  abort  time  ahe  ia  lost  in  hia  light    .^ler  being  inviaible  for 
about  six  weeks,  ahe  ia  again  aeen ;  but  now  in  the  morning  to  the  weat  of  the  aun,  emerging 
from  the  aolar  raya.    Her  motion  ia  atill  retrograde ;  but  when  ahe  haa  reached  about  ^? 
distance  from  the  aun,-  ahe  a^;ain  becomea  atationaiT ;  and  in  a  abort  time  reaumea  a  direct 
motiop,  receding  from  him  night  after  ni^^t,  until  her  angular  diatance  exceeds  45^.    She 
then  retuma  to  the  sun ;  ia  for  a  time  lost  in  hia  rays ;  and  at  length  ia  seen  in  the  evening 
to  the  eaat  of  the  aun,  to  repeat  the  aame  round  of  phenomena.    While  Venus  thua  appeaia 
to  have  an  oacillatorjr  motion  to  the  east  and  west  of  the  sun,  she  ia  found,  when  viewed 
through  a  teleacope,  to  preaent  phaaea  exactly  aimikr  to  thoae  of  the  moon,  Uie  illuminated 
poitiofn  bein^  alwaya  turned  towards  the  aun.   We  may  hence  infer  that  Venua  ia  an  opaque 
tiody,  and  ahmea  in  conaequence  of  reflecting  the  aolar  light  At  the  aame  time  her  apparent 
diameter  alao  variea,  its  variations  having  an  evident  relation  to  the  poaition  of  the  planet 
with  regard  to  the  aun.    The  diameter  appeara  leaat  when  the  planet  ia  about  to  be  immersed 
in  the  rays  of  the  sun  in  the  moming,  or  munediately  after  her  emerging  from  them  in  the 
evening.    On  the  other  hand,  it  appeara  greatest  when  ahe  ia  about  to  be  loat  in  the  aolar 
laya  in  the  evening,  or  when  ahe  emergea  from  them  in  the  moming.    Such  ia  a  general 
view  of  the  apparent  motion  of  Venua ;  and  by  attending  to  the  phenomena  which  ane  ex- 
hibita,  we  are  led  to  the  oonclurion  that  ahe  revolvea  round  the  aun.    When  in  the  moming 
ahe  begina  to  disengage  heraelf  from  the  aolar  raya,  ahe  is  seen  to  rise  before  the  sun  in  the 
form  or  a  crescent;  and  it  is  then  that  her  diameter  appeara  greateat  At  that  time,  therefore, 
ahe  muat  be  nearer  to  ua  than  the  aun  ia,  and  not  mr  from  being  in  conjunction  with  him. 
Her  crescent  increaaea,  and  her  diameter  diminiahea,  aa  ahe  recedea  from  the  aun :  when  ahe 
haa  reached  her  greateat  elongation  and  retuma  again  towarda  him,  ahe  continuea  to  diacover 
to  ua  more  and  more  of  her  enlightened  hemisphere,  her  diameter  all  the  time  diminiahing, 
ontil  ahe  ia  lost,  in  the  moming,  in  the  sun's  rays.    At  the  instant  of  her  disappearing, 
Venua  ia  aeen  aa  a  full  disc ;  and  at  the  aame  time  her  diameter  ia  leaat    Hence  we  may 
with  certainty  infer,  that  ahe  ia  then  at  a  greater  distance  from  ua  than  the  sun,  and  again 
nearly  in  conjunction  with  him.    After  having  remained  for  aome  time  invisible,  ahe  re- 
appears in  the  evening  to  the  eaat  of  the  aun ;  and  in  receding  from  and  returning  towards 
hmi  exhibits,  in  an  inverted  <»der,  the  same  i^enomena,  in  reference  to  the  changea  in  her 
disc  and  apparent  diameter,  which  ahe  had  preaented  when  aeen  in  the  moming,  on  the  weat 
of  the  aun :  her  enli^tened  hemisphere  tuma  more  and  more  from  ua,  and  her  apparent 
diameter  continually  mcreaaea,  until  ahe  again  diaappeara,  or  ia  aeen  aaa  black  qpot  traveraing 
the  diac  of  the  aun. 

From  these  i^enomena  only  one  inference  can  be  drawn ;  viz.  that  Venua  revolvea  in  an 
ort>it,  near  the  centre  of  which  the  sun  ia  placed.  This  concluaion,  which  reats  on  the  firm 
haaia  of  obaervation,  leads  to  a  natural  and  simple  explanation  of  all  the  peculiaritiea  q£  her 
motion. 

The  planet  Mara,  the  next  to  be  oonaidered,  appeara  to  be  carried  round  the  earth  by  a 
motion  which  is  aubject  to  great  inequalitiea.  When  he  begina  to  be  aeen  in  the  mormng 
emerging  from  the  aolar  raya,  his  motion  is  direct,  and  at  ita  greateat  rapidity ;  but  it  gradu- 
ally ounrniafaea  until  the  planet'a  angular  distance  from  the  aun  ia  about  137^.  At  that  time 
it  changea  into  a  retrograde  motion,  whoae  rapidity  increases  till  the  moment  that  the  planet 
oomea  mto  oppoaition  with  the  aun,  or  is  on  the  meridian  at  midnight  It  is  then  at  ita 
greateat  rate,  and  preaently  begina  to  decreaae,  continuing  to  do  ao  till  thejplanet  becomea 
atationary  when  at  the  angular  diatance  of  ahout  137^  firom  the  aun.  The  motion  now 
retorae  to  its  direct  state,  after  having  been  retrograde  for  about  aeventy-three  daya;  and 
in  that  period  the  planet  deacribea  an  arc  of  retrogradation  of  about  16^.  Mars  continuea 
to  approach  the  aun,  until  he  becomea  immeraed  in  hia  rays  in  the  evenmff .  These  pheno- 
mena are  repeated  at  every  oppoaition  of  the  planet,  with  conaiderable  dinerencea,  however, 
in  reference  to  the  duration  and  extent  of  the  retrogradationa.  At  difierent  pointa  of  hia 
ooune  round  the  heavena,  the  apparent  diameter  of  Mara  is  very  difierent:  it  variea  from 
about  13.3"  to  29.1".    It  ia  greateat  when  the  pUmet  is  in  oppoeiUon  to  the  sun. 

The  phenomena  now  described  can  be  aatisiactorilv  explained  in  no  other  way  but  by  aup- 
poaing  Mara  to  revolve  round  the  aun.  Aa  he  recedea  nom  the  aun  to  all  poasible  angular 
distanoee,  the  earth  muat  be  aituated  within  his  orbit;  but  the  increaae  of  hia  apparent 
diameter  aa  he  i^iproachea  hia  oppoaition,  and  its  decreaae  when  he  approachea  the  sun,ahow 
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tint  the  earth  ki  not  the  centre  of  his  motioiL  Before  he  reaches  the  point  of  opposition, 
his  motioDt  from  beingr  direct,  becomes  retro^^e;  after  the  oi^positimi  it  resumes  its  direct 
state,  when  the  planet  is  at  the  same  distance  fttxn  the  sun,  at  which  he  was  situated  when 
the  motion  became  retrofifrade ;  and  it  is  at  the  moment  of  conjunction  that  this  last  niotioa 
is  most  rapid.  Now,  all  these  circumstances  eyidentlj  indicate  that  the  apparent  motion  of 
Mars  is  the  result  of  two  combined  motions,  which  alternately  conspire  with  and  oppose  each 
other,  and  of  which  one  depends  on  the  apparent  motion  of  the  sun.  Aa  we  ha? e  found 
that  Venus  revdves  round  the  sun,  and  accompanies  him  in  his  apparent  annual  motion 
round  the  earth,  we  are  led  by  analogy  to  extend  the  same  law  to  Mars,  and  to  conclude  that 
he  also  revolves  in  an  orbit  round  the  sun. 

The  disc  of  Mais  changes  its  figure,  and  becomes  sensibly  oval,  according  to  his  position 
relatively  to  the  sun :  hence  we  may  conclude  that  Mars  is  an  opaque  body,  and  denves  his 
lifl^t  from  the  sun. 

The  same  reasoning  being  applicable  in  the  case  of  the  other  planets,  we  may  extend  to 
aU  of  them  the  conclusion  which  we  have  now  established  in  reference  to  Venus  and  Mara» 
— namely,  that  they  are  opaque  bodies,  and  revolve  about  the  sun  in  orbits  nearly  drcular ; 
while  that  luminary  oi  the  system  either  describes  or  appears  to  describe  an  <Mrbit  about  the 
earth  in  the  course  of  a  year.  'Hob  feoenl  law,  which  aflbrds  a  simple  and  complete  expli- 
cation of  the  planetary  motions,  receives  additional  confirmation  firam  the  phenomena  of  the 
satellites  of  Jupiftr  and  the  ring  of  Saturn ;  for  these  phenomena  prove  directly  that  Jupiter 
and  Saturn  revolve  about  the  sun  in  nearly  circular  oroits. 


CHAPTER  XIL 

MOnON  OF  THE  EARTH  ROUND  THE  SUN. 

The  conclusion  to  which  we  have  now  been  led, — ^that  all  the  planeta  describe  orbits  that 
have  the  sun  near  to  their  centre, — naturally  suggests  the  question,  whether  the  emrth  ttoe^f 
i$  not  nhjeet  to  the  uane  Zat0,  and  therefore  to  be  ranked  among  the  planets  which  revolve 
round  the  son.  With  regard  to  the  celestial  motions,  every  appearance  would  remain  the 
same  to  us,  whether  the  earth  described  an  orbit  round  the  sun,  or  the  sun  with  his  accom- 
panying planets  revolved  round  the  earth.  To  which  of  these  hypotheses  the  preference  is 
due  wul  appear  firom  the  following  consideiatuins : — 

The  immense  masses  of  the  sun  and  of  several  of  the  planets,  combined  with  their  great 
distances  from  the  earth,  render  it  much  more  simple  to  suppose,  that  the  earth  describes  an 
orbit  round  the  sun,  than  that  the  whole  planetary  system  revdves  round  the  earth.  What 
an  inconceivable  rapidity  of  motion  is  it  necessary  to  assign  to  Saturn,  almost  ten  times 
more  distant  fiiom  us  than  the  sun,  or  to  Uranus,  at  about  double  the  distance  of  Saturn,  in 
ofder  that  these  planets  may  complete  a  revolution  round  the  earth  in  a  year,  at  the  same 
time  that  they  revdve  about  the  sun !  It  is  a  law  which  is  found  to  pervade  the  planetary 
systenif  that  the  less  body  revolves  about  the  greater  body  which  is  in  its  neighbourhood ; 
and  bjr  supposing  the  earth,  in  conformity  with  this  law,  to  revolve  about  the  sun,  which  in 
raafinitnde  greauy  exceeds  all  the  planets  taken  together,  we  avoid  all  the  complication  and 
rapidity  of  motion  which  follow  firom  the  supposition  of  the  earth  hema  at  rest 

The  analogy  which  subsists  between  the  earth  and  the  planets  ammrms  the  hypothesis  of 
the  earth  being  carried  round  the  sun  by  a  motion  of  translation :  Jupiter,  for  example,  is 
known  to  have  a  revolution  on  his  own  axis,  and  to  be  attended  by  four  satellites.  In  these 
nuticulars  the  earth  resembles  that  planet,  having  also  a  revolution  on  its  own  axis,  and 
being  attended  by  one  satellite,  the  moon.  An  observer  placed  on  Jupiter  would  be  led 
firom  aTOearances  to  imagine  that  the  planetary  system  revolved  round  him,  in  like  manner 
as  an  inhabitant  of  the  earth  supposes  himself  placed  at  the  centre  of  the  celestial  motions: 
and  the  greater  magnitude  of  Jupiter  would  give  to  such  a  conclusion,  when  drawn  by  an 
observer  placed  on  that  planet,  a  greater  resemblance  to  the  troth  than  it  would  have  when 
drawn  1^  an  inhabitant  of  the  earth.  With  such  a  close  analogy  in  these  respects  before 
our  eyes,  may  we  not  naturally  conclude  that  it  extends  still  fiirther;  and  that  as  Jupiter 
revolves  in  an  oibit  round  the  sun,  the  earth  must  also  have  a  similar  motion  ? 

Let  us  imagine  ourselves  to  be  placed  on  the  surface  of  the  sun,  and  firom  that  position  to 
observe  the  earth  and  the  planets.  All  these  bodies  would  appear  to  move  finom  west  to  east ; 
the  planets  would  be  found  fiee  fitxn  all  that  complication  m  their  motion  to  which  they 
appear  subject  when  viewed  fixmi  the  earth;  and  the  motion  of  the  earth  itself  would  in 
every  cnrcnmstonce  correspond  with  that  of  the  planets.  The  more  distant  a  planet  is  fixim 
the  sun,  the  longer  is  the  time  which  it  requires  to  perform  its  revolution  round  him ;  but 
throughout  the  j^anetarysjrstem  this  remarlmble  law  prevails,  connecting  the  periodic  times 
with  the  distances, — ^the  squares  of  the  former  are  proportional  to^  die  cubes  of  the  latter. 
If  we  compute,  \j  this  principle,  what  should  be  the  tmie  of  revolution  of  a  planet  situated 
at  the  distance  of  the  earth  finom  the  sun,  we  find  the  result  correspond  exactly  with  the 
sidereal  year ;  thus,  the  earth's  distance  firom  the  sun  being  assumed  as  unity,  the  difftinp^  of 
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Hub  k  known  to  be  1*523686:  his  periodic  tiine  is  666*9796  dtya.  Henoe  we  ham 
(l-5afl93)3:l3::(686'9796)«:(866-256)«  The  jwriodic  time  of  a  plaiiet,  at  the  «me 
diBtaiice  from  the  Bim  as  the  eaith  is,  flhouM  therefore  be  865-256  days,  which  k  the  length 
of  the  sideraal  year.  This  result  leaves  no  doubt  that  the  motion  which  the  earth  would 
be  seen  to  have,  if  it  were  viewed  from  the  sun,  arises  firom  the  same  causes,  and  is  repi- 
Jated  by  the  same  laws  as  the  motions  of  the  planets:  hence  we  may  conclude  that  it  is  no 


The  motion  of  the  earth  in  an  orbit  round  the  sun,  which  the  preceding  conaiderations 
render  so  highly  probable,  is  directly  jirosefi  by  the  phenomena  of  the  aberratum  of  light. 
It  was  long  supposed  that  light  was  propagated  from  the  sun  and  other  luminous  bodies 
mstantaneoosly ;  but  modem  observatioos  hare  proved  that  this  hypothesis  is  erroneous,  and 
that  light,  like  all  other  preieetiles,  occupies  acertain  time  in  passing  from  one  point  of  mace 
to  another.  The  &ct  that  light  has  a  progressiTe  motion  was  first  discovered^  Roemer, 
a  c^ebrated  Danish  airtronomer,  from  observations  made  on  the  eclipses  which  the  satei- 
Utes  of  Jupiter  undergo  when  they  &11  into  his  shadow.  He  found  that  these  eclipses 
kappened  sometimes  sooner  and  sometimes  later  than  the  time  deduced  from  the  tables  of 
their  motions;  the  observation  being  before  or  after  the  computed  time,  aoeoiding  as  the 
earth  was  nearer  to  or  forther  from  Jupiter  than  tiie  mean  distance.  Repeated  observations 
have  proved,  that  when  the  earth  is  between  the  sun  and  Jupiter,  his  satellites  are  seen 
eclipsed  about  8^  mmutes  sooner  than  they  should  be  according  to  the  tables;  but  that 
when  the  earth  is  on  the  opposite  side  of  the  sun  from  Jupiter,  the  eclipses  of  his  sateUites 
happen  about  8^  minutes  later  than  the  time  shown  by  the  tables.  The  only  conclusion  that 
can  be  drawn  from  these  focts  is,  that  li^t  occupies  about  16}  minutes  in  traTeising  a  space 
equal  to  the  diameter  of  the  earth's  orbit,  which  is  upwards  of  190  millions  of  miles;  it 
must  therefore  move  at  the  enormous  rate  of  nearly  210,000  miles  in  a  second. 

Now,  if  tiie  earth  is  really  in  motion,  it  must  be  moving  at  the  rate  of  about  20  miles  in 
a  saeond,  in  order  to  accom|dish  its  revolution  round  the  sun  in  the  course  of  a  year.  This 
rate  of  motion,  although  small  when  compared  with  the  Telocity  of  light,  bears  te  it  a  seiMi> 
ble  proportion;  ao  that  an  eirident  consequence  of  the  earth's  motion  will  be,  that  the  appa- 
rent places  of  the  heavenly  bodies  wiU  not  be  the  same  as  they  would  be  if  the  earth  were 
atrest 

Suppose  A  B  to  be  a  portion  of  the  earth's  orbit,  8  a  fixed  star,  and  8  A  the  direction 
of  li|^t  proceeding  Ihan  the  star  to  the  earth  at  A.    It  is  evident  that  if  the  earth  were  at 

rest  at  A,  a  telescope  presented  in  the  direction  A  8  would 
receive  the  light  of  the  star,  which,  proceeding  along  the  axis 
of  the  telescope,  would  reach  the  eye  at  A,  and  show  the 
star  in  ite  true  position.  But  if  the  esrth  be  supposed  to 
move  from  A  towards  B  with  a  velocity  that  bears  a  sensible 
proportion  to  the  velocity  of  light,  the  ray  8  A,  which  enters 
^£  the  telescope  at  C,  cannot  reacn  the  eye,  but  must,  in  conse* 

2uence  of  the  motion,  be  lost  against  the  interior  of  the  tebe. 
Q  Older  that  the  light  fixxn  the  star  may  reach  the  eye  when 
carried  forward  by  the  earth's  motion,  the  telescope  must 
have  such  an  inclination  to  A  B,  that  8  F  being  supposed  a 
ray  parallel  to  8  A,  and  meeting  the  axis  of  the  telescope  in 
D^  A  F  may  have  to  F  D  the  same  ratio  as  the  earth's  veloci- 
ty in  its  orbit  has  to  the  relocity  of  light;  that  is,  of  1  to 
lOjOOO  nearly.  In  this  position  of  the  telescope,  the  light  entering  atl)  will  pass  along  the 
axis  as  it  moves  from  A  to  F,  and  will  reach  the  eye  at  F;  but  the  star  will  be  seen  in  the 
direction,  iiotofFS,butofPE:  so  that  ite  appaient  place  difiE^  fton  its  true  by  a  quan- 
ti^  measured  by  the  angle  8  F  E  or  A  D  F.  The  angleDFE  istheabenationwhioh  will 
evidendy  be  towards  that  part  of  the  heavens  to  which  the  earth  ii  moving.  Let  the  axis 
F  £  be  supposed  to  be  produced  to  the  starry  heavens:  it  will  trace  out  on  the  oonrex  sur- 
foce  a  cirele,  if  the  star  S  is  in  the  pole  of  the  ecliptic ;  but  an  ellipse  in  every  other  post* 
tion  of  the  star.    The  true  place  of  the  star  is  the  centre  of  the  cirele  or  ellipse. 

If  the  star  be  in  the  pole  of  the  ecliptic,  the  angle  D  A  F  may  be  considered  as  a  right 
angle;  for  the  line  joining  the  ster  ana  the  earth  will  always  be  perpendicular  to  the  direo- 
tifln  of  the  earth's  motion.  In  this  case,  therefore,  the  angle  A  D  F  will  be  the  greatest 
poasiUe ;  for  the  ratio  of  sin.  A  D  F  to  sin.  D  A  F  is  constant,  being  the  same  with  Uie  ratio 
€fAFtoFD,eroflto  10,000  nearly:  so  that  sin.  A  D  F  is  greatest,  and  therefore  A  D 
F  is  greatest  when  sin.  D  A  F  is  the  greatest  possible ;  that  is,  when  D  A  F  is  a  right  an^e. 
In  the  case  of  any  other  star  the  greater  axis  of  the  ellipse  which  it  appears  to  describe 
round  ite  true  place  as  a  centre  wul  be  equal  to  the  diameter  of  the  circle  which  a  star  in 
the  pole  of  the  ecliptic  would  appear  to  describe  about  tho  pole  as  a  centre :  for  the  ellipse 
will  be  the  orthographic  projection  of  a  circle  equal  to  that  described  about  the  pole,  the 
greats  axis  being  the  diameter,  which  is  perpendicular  to  a  circle  of  the  sphere  passing 
through  the  star  and  the  pole  of  the  ecliptic,  and  at  right  angles  to  the  ecl^c    When  the 
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■tar  iB  in  the  ecliptic,  it  will  appear  to  deacribe  an  arch  equal  to  the  greater  axis  of  the 
ellipse  described  by  a  star  not  in  the  ecliptic,  or  to  the  diameter  of  the  circle  of  abemtiaa 
that  would  be  described  by  a  star  in  the  pole  of  the  ecliptic. 

When  angle  D  A  P  is  a  right  angle,  we  have  D  P:  F  A: :  rad:  sin.  Z  A  D  P;  that  i% 
10,000  :  1 : :  1 :  "0001  =  sine  of  greatest  aberration,  which  will  therefore  be  20"  nearly. 
The  aberration  of  a  planet  will  depend  on  its  own  motion  as  well  as  on  that  of  the  earth. 
If  the  motion  of  the  planet  were  equal  and  parallel  to  that  of  the  earth,  no  aberration  would 
take  place.  The  aberration  of  a  planet  may  be  found  by  first  considering  the  effect  of  the 
motion  of  the  earth  on  the  apparent  place,  and  then  the  aberration  arising  finom  the  planet's 
own  motion. 

Such  are  the  efl^cts  which,  if  the  earth  have  actually  a  motion  of  translation  that  carries 
it  in  an  orbit  round  the  sun,  must  arise  from  that  motion  combined  with  the  progressive 
motion  of  light  To  obtain,  therefore,  decisive  proof  of  the  earth's  annual  motion,  it  is  only 
necessary  to  ascertain  by  accurate  observation  the  existence  of  these  phenomena. 

The  true  system  of  the  world,  which  supposes  the  sun  to  be  at  rest  in  the  centre,  and  the 
earth  and  planets  to  revolve  round  >»i"ij  whUe  the  moon  revolves  about  the  earth,  and  the 
diurnal  motion  oi  the  heavens  arises  firom  the  motion  of  the  earth  on  its  axis,  was  taught  by 
several  of  the  ancient  philosophers,  and  particularly  by  Pythagoras.  It  was  also  held  by 
Archimedes;  but  after  him  it  was  neglected,  and  even  for^tten  for  many  ages,  until  at 
length,  in  the  beginning  of  the  sixteenth  century,  it  was  revived  and  improved  by  Coperni- 
cus, finom  whom  it  took  the  name  of  the  Copbrnicau  System.  Notwithstanding  the  beauty 
and  simplicity  which  distinguished  this  theory,  it  was  at  first  coldly  received  or  utteriy 
rejected.  IVcho  Brahe,  an  illustrious  Dane,  was  among  its  adversaries.  He  regarded  the 
doctrine  of  the  earth's  motkni  as  untenable,  without  abe^oning  the  testimonv  of  Scripture : 
hence  he  was  led  to  imagine  another  system,  which  bears  his  name ;  in  which  the  sun,  with 
all  the  planets  and  comets  revolving  round  him,  is  supposed  to  perform  a  revolution  about 
the  earth  in  a  solar  year,  while  at  the  same  time  all  ^e  heavenly  bodies  are  supposed  to  be 
carried  round  the  earth  from- east  to  west  in  twenty-four  hours. 

The  only  apparent  difficulty  connected  wiUi  the  dopemican  system  arises  fitxn  the  fact,  that 
the  earth's  axis  is  always  pointed  to  the  same  star,  and  that  the  stars  preserve  always  the  same 
relative  positions ;  though  by  the  annual  motion  of  the  earth,  a  spectator  on  its  suiriace  views 
them  at  any  two  instants  of  time  separated  by  the  period  of  about  six  months,  from  two 
points  nearly  200,000,000  miles  asunaer.  During  the  seventeenth  century  the  supporters 
<^  the  Copemican  srystem  laboured  to  remove  this  objection,  by  detecting  a  change  in  the 
position  or  the  fixed  stars. 

The  minute  and  accurate  observations  instituted  for  this  purpose  led,  in  the  end,  to  the 
important  discovery  made  by  the  celebrated  Dr.  Bradley,  that  the  very  effects  which  we 
have  shown,  must  result  firom  the  annual  motion  of  the  earth  combined  with  the  progressive 
motion  of  light  He  found  that  each  star  describes,  round  its  true  place  as  a  centre,  a  small 
ellipse  of  which  the  greater  axis  is  about  40" ;  and  that  this  ellijMe  approaches  to  a  circle 
or  to  a  straight  line,  which  are  its  limits,  according  as  the  star  is  situated  towards  the  pole 
of  the  ecliptic,  or  toMrards  the  ecliptic  itself.  No  parallax  is  observable  in  the  fixed  stars 
arising  fincan  the  earth's  annual  motion ;  and  hence  it  must  be  inferred  that  their  distance 
IS  so  great,  that  even  the  diameter  of  the  earth's  orbit  is  to  be  regarded  as  a  point  in  the 
universe. 

Prom  an  attentive  consideration  of  the  celestial  motions,  we  are  therefore  led  to  refeei 
OB  erroneouM  the  notions  which  appearances  at  first  suggest  respecting  the  system  of  the 
world.  Instead  of  the  globe  wmch  we  inhabit  being  at  rest  in  the  centre  of  the  universe, 
it  is  a  planet  in  motion  about  its  own  axis  and  about  the  sun.  In  regarding  it  under  this 
aspect,  we  find  all  the  celestial  phenomena  explained  in  the  most  simple  manner,  the  laws 
of  the  motions  of  the  heavenly  bodies  appear  uniform,  and  every  analogy  subsisting  amcng 
them  is  preserved  unbroken.  Like  Jupiter,  Saturn,  and  Uranus,  the  earth  is  accompanied 
by  a  satellite ;  it  revolves  on  its  own  axis  as  Venus,  Mars,  Jupiter,  Saturn,  and  perhaps  all 
the  planets;  like  them  it  receives  light  firom  the  sun;  and  to  complete  the  analogy,  it 
revolves  about  the  sun  in  the  same  direction,  and  according  to  the  same  laws.  By  following  « 
out  the  results  arising  from  the  earth's  motion  being  combined  with  the  real  motions  c£  the 
planets  and  of  light,  we  find  all  the  phenomena  of  the  heavens  flow,  as  necessary  conse- 
quences, finom  one  great  principle.  Thus  the  nx>tion  of  the  earth  acquires  all  the  certainty 
of  which  a  physical  truth  is  susceptible. 

The  vicissitudes  of  seasons  arise,  as  we  have  already  explained,  firom  the  obliquity  of  the 
ecliptic  to  the  equator.  The  ecliptic,  which  we  have  hitherto  considered  as  the  path  of  the 
sun  round  the  earth,  we  have  now  proved  to  be  the  orbit  of  the  earth  round  the  sun.  The 
axis  of  the  earth's  diurnal  motion  is  inclined  to  the  plane  of  its  orbit  at  an  angle  of  about 
66°  9R2',  and  remains,  as  the  earth  revolves  round  the  sun,  nearly  parallel  to  itself.  Hence 
the  circle  which  the  sun  appears  to  trace  in  the  heavens  in  the  course  of  a  year  forms  with 
the  equator  an  anffle  of  about  23°  28^.  This  {nmiuces  the  differences  in  the  distribution  of 
the  solar  li^^ht  and  heat  which  we  observe  throughout  the  seasons  of  the  year. 
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The  panllelkBn  of  the  earth  is  not  absolute ;  fiir  the  axis  is  feond  to  have  a  alow  modon 
of  revolatioa  from  east  to  west  round  a  line  passing  through  the  centre  of  the  earth,  and 
perpendicolar  to  the  ecliptic ;  its  revolution  bemff  completed  in  the  period  of  25,745  years. 
In  consequence  of  this  motion  Uie  poles  in  the  sphere  or  the  stany  hearens  describe  each  a 
circle  roond  the  pole  of  the  ecliptic,  at  the  distance  of  2S^  28'  nearly ;  and  the  two  points 
in  which  the  terrestrial  equatcn',  when  produced  to  the  starry  heavens,  cuts  the  ecliptic,  shift 
to  the  westward,  at  the  rate  of  about  50^  seconds  yearly,  which  causes  the  precession  of  the 
equinoxes.  A  small  inequality  has  been  observed  in  the  precession  of  the  equinoxes,  and  in 
the  mean  obliquity  of  the  ecliptic,  which  arises  from  a  slight  motion  in  die  earth's  axis, 
whereby  its  inclination  to  the  ecliptic  is  not  always  exactly  the  same,  but  varies  backwards 
md  forwards  some  seconds.  This  is  called  the  nutation  of  the  earth's  axis,  and  was  discovered 
bv  Dr.  Bkadley  while  employed  in  verifying  his  theory  of  aberration.  The  period  of  the 
cSianges  of  this  inequality  is  nearly  nine  years. 


CHAPTER  Xm. 

OKBITS  OF  THE  PLANBTa 


To  an  observer  placed  on  the  sun,  all  the  planets  would  appear  to  traee  on  the  concave 
sor&ce  circular  paths,  cutting  each  other  at  various  angles,  but  all  comprehended  within  a 
certain  aone  of  the  heavens  of  some  degrees  in  breadth.  The  angle  which  the  plane  of  the 
orbit  of  a  planet  makes  with  the  ecliptic  is  called  the  iHcuiCATioif  of  that  orbit ;  and  the  line 
of  their  intersecticm  is  called  the  ums  of  the  itoDsa.  If  a  planet  be  observed  twice  in  the 
same  node,  the  node  being  supposed  to  have  in  the  mean  time  remained  stationarv,  the  posi- 
tion of  the  line  of  the  nodes  can  be  determined,  and  also  the  distance  of  the  planets  from 
the  sun  at  the  times  of  observation. 

Let  a  supericH'  planet  be  observed  in  its  node  N  from  the  earth  at  E,  (Fig,  32),  and  after  the 
planet  has  made  an  entire  revolution  let  the  earth  be  at  £'.  Then,  from  the  time  and  the  theory 
of  the  earth's  motion,  E  £'  is  ffiven,  and  the  angles  S  E  E',  S  E'  E.  But  the  angles  SEN, 
S  £'  N  are  known  by  observation;  therefore,  in  me  triangle  E  E"  N,  theandesE  E'  N,E'  E  N, 
and  the  base  E  E'  are  given;  and  hence  the  sides  N  E  and  E' N  may  beloand.  Wherefore 
fiom  either  <^  the  triangles  S  E  N,  S  E*  N  the  distance  S  N  is  determined ;  also  the  angle 
ESN,  which  ascertains  the  position  of  the  node  as  seen  from  the  sun. 

From  observations  of  this  kind,  made  at  times  considerably  distant  from  each  other,  it  is 
txmd  that  the  nodes  of  each  planet  have  a  slow  retrograde  motion. 

Again*  the  distance  of  a  planet  from  the  sun,  and  its  place  as  seen  fiom  the  son,  may  be 
detennined  from  observatioos  made  at  the  time  of  its  oppositioii  to  the  sun. 
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{F^r.  88).  L^  E  be  the  earth,  8  the  son,  P  the  planet,  O  its  place  reduced  to  the  eclip- 
tic, S  rf  the  line  of  the  nodes  passing  through  the  sun.  Since  the  planet  is  in  its  opposi- 
tion, the  points  S«  E,  O  are  in  the  same  strai^t  line.  The  angle  E  S  N  is  known  by  the  last 
problem,  which  determines  the  position  of  the  line  of  the  nodes ;  therefore  the  arch  O  N  in 
the  heavens,  which  measures  it,  is  also  given.  The  angle  P  N  O  is  equal  to  the  inclination 
of  the  planet's  orbit  to  the  ecliptic,  and  is  therefore  given ;  also  the  angle  P  O  N  is  a  right 
angle.  Hence  in  the  spherical  triangle  P  N  O,  the  perpendicular  P  O  and  the  hypotenuse 
P  N  may  be  found.  Now  the  arc  P  O  is  the  measure  or  the  angle  P  S  O,  and  P  N  ii  the 
measure  of  P  S  N;  therefore  these  two  angles  are  eiven.  In  the  rectilined  triangle  P S  E, 
the  exterior  angle  P  E  O  can  be  determined  by  observation ;  the  axigle  PSEorPSOis 

S'ven,  and  the  base  E  S  is  known  by  the  theory  of  the  earth's  motion;  whence  P  S,  the 
■taace  of  the  planet  ftom  the  son,  may  be  computed. 
Vol.  L  10*  P 
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ofmfimmtL  Siiioe  tlie  an^  P  S  N  k  «]m  Imowi^  tbe  liiie  P  S  is  giren  in  pon- 
tion  MM  well  as  in  nagnibide.  If  ntuiy  oppontaoiM  of  a  planet  are  tima  obaenred,  and  if  the 
radii  obtained  be  laid  down,  the  line  connecting  their  extreme  points  wiU  lepteaent  the  orbit 
of  the  planet.  In  this  manner  it  is  foond  that  the  oibita  of  all  the  planets  are  ellipaea,  having 
the  son  in  their  common  fiiciis ;  and  that  the  angular  motions  of  a  planet  roond  the  son  are 
inverKl J  as  the  sqoares  of  its  distance  from  the  sun :  so  that  the  sectoro  deecribed  by  the 
ladins  vector  joe  proportional  to  the  times.  This  exactly  corresponds  with  what  was  proved 
respecting  the  apparent  motion  of  the  son  in  the  ecliptic,  and  therefixe  the  motion  of  the 
earth  is  regolated  by  the  same  law. 

The  planets  which  move  immediately  roond  the  son  are  called  fumjlxt,  their  satellites 
are  called  sboosdaxt  flaskiv.  Thus,  the  moon  is  a  secoodaiy  planet  to  the  earth.  In 
considenng  the  lunar  motion,  we  found  that  the  moon  describes  round  the  earth  an  eUipCic 
orbit,  and  that  the  radius  ve6tor  describes  equal  areas  in  equal  time&  The  same  holds  of 
the  satellites  of  Jupiter,  Saturn,  and  Uranus ;  so  that  the  same  princqile  runs  through  the 
motions  of  all  the  bodies  of  the  planetary  sjrstem. 

When  the  mean  distances  of  the  planets  are  compared,  and  also  their  periodical  times^  it 
is  found  that  the  squares  of  the  periodic  times  are  as  the  cubes  of  the  di«tiinr4»w 

The  great  general  &cts  which  have  now  been  pointed  out  respecting  the  orbits  of  the 
plsnets,  snd  their  motions  in  these  orbits,  were  first  discovered  by  Kepler,  after  he  had 
employed  immense  labour  and  ingenuity  in  the  research,  and  are  usually  called  Kkpi.br*s 
MjLwm,    It  may  be  proper  to  bring  them  under  one  point  of  view :— 

L  The  primary  planets  all  revcdve  in  elliptic  orbits  round  the  sun,  which  occupies  one  of 
the  foci  ot  the  ellipse ;  the  ^ane  of  the  orbit  passing  through  the  centre  of  the  son. 

IL  The  radius  vector  describes  equal  areas  m  equal  times. 

nL  The  squares  of  the  times  of  revolatkm  in  the  planetary  bodies  are  as  the  cubes  of 
their  distances  from  the  sun. 


CHAPTER  XIV. 

COMFTB. 

Ths  fixed  stars  and  the  planets  Kte  always  visible  when  not  obscured  by  the  superior 
light  of  the  sun ;  but  the  class  of  bodies  caUed  oomn  are  seen  only  when  they  are  in  that 
pwrt  of  their  several  paths  which  lies  nearest  4o  the  sun :  at  all  other  times  they  move  through 
r^^ioDs  of  space  ftr  beyond  the  reach  of  our  vision,  even  when  assisted  by  the  most  powerful 
telescopes.  The  motions  of  the  comets  are,  like  those  of  the  planets,  perfiwrned  in  elliptic 
orbits  according  to  Kepler's  laws ;  but,  unlike  the  planetary  oa^its,  the  ellipses  which  the 
comets  describe  are  extremely  elongated :  so  that  the  small  portion  of  their  orbits  throng 
which  we  have  an  opportunity  of  tracing  them  coincides  very  nearly  with  a  parabola,  tne 
curve  of  which  is  the  limit  of  the  ellipse  when  its  greater  axis  is  indefinitely  increased. 
The  inclinatiiHi  of  the  orbits  of  the  comets  is  very  various ;  some  move  in  planes  almost 
coincident  with  the  ecliptic,  and  others  in  planes  nearly  perpendicular  to  it  They  move 
also  in  very  different  directions ;  the  motion  of  some  being  direct^  and  of  others  retrograde. 

The  comets  differ  widely  finom  the  planets  in  their  appearance,  as  well  as  in  the  fip^re 
and  position  of  their  orbits.  When  a  ccsnet  is  first  seen,  it  is  usually  surrounded  by  a  &intly 
luminous  vapour,  which  becomes  more  bright  as  the  comet  approaches  the  son,  and  at  length 
shoots  out  into  a  long  luminous  and  transparent  train,  very  much  resembling  a  streamer,  and 
extending  in  a  direction  opposite  to  the  sun.  The  dense  part  of  the  comet,  which  both  to 
the  nakM  eye,  and  when  viewed  through  a  telescope,  resembles  much  the  planetary  bodies, 
is  called  the  nudeut ;  the  fidntly  luminous  vapour  by  which  it  is  surrounded  is  called  the 
coma ;  and  the  long  luminous  train  proceeding  from  the  comet  in  an  opposite  direction  fixxn 
the  sun  is  called  the  tail.  Between  the  nucleus  and  the  coma  lies  a  part  fiunter  than  the 
former,  but  brighter  than  the  latter,  and  in  which  the  nucleus  appears  XQi^Qlved :  this  is  called 
the  head  of  the  comet 

The  length  of  the  tail  is  very  various.  Sometimes  it  extends  only  a  fow  degrees ;  in 
other  cases  it  has  been  found  to  reach  over  more  than  a  fourth  part  of  the  heavens.  If  a 
comet  does  not  come  very  near  the  sun,  the  coma  does  not  shoot  into  a  tail,  but  rqtains  the 
i^pearance  of  a  nebulosity  round  the  comet  during  the  whole  period  of  its  being  visible. 
The  tail  sometimes  consists  of  two  or  more  diverging  streams  of  light,  amd  is  aiways  so 
transparent  that  the  smallest  stars  are  seen  through  it  without  any  sensible  doninutioo  of 
their  brilliancy. 

Nature  of  comets.  In  ages  of  i^orance,  comets  have  always,  &om  their  extraordinary 
appearancOf  been  sources  of  superstitious  terror  to  mankind.  Tliis  fear  has  been  dissipated 
by  the  light  of  science,  which  oas  shown  that  the  appearances  of  comets  are  re^ilated  by 
the  same  laws  as  other  celestial  phenmnena.  We  are  still,  however,  almost  entirely  igno- 
rant of  the  nature  of  these  bodies,  though  a  great  many  hypotheses  have  been  formed  con- 
cerning them.    They  were  considered  by  some  of  the  ancients,  and  particularly  by  Anstotley 
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as  accidental  fires  or  meteon  genemted  in  the  atmosphere  of  the  earth ;  bat  this  opinion  is 
obvioQsly  ffitmndlesB.  If  they  were  connected  with  the  earth  or  its  atmosphere,  th^  would 
partake  oi  the  diomal  motion  on  the  axis,  and  coold  not  therelbre  appear  to  have  a  dinmal 
revolution  in  the  heavens  along  with  the  other  celestial  bodies.  Besides,  their  having  no 
diurnal  parallax  proves  that  they  are  at  a  great  distance  ftom  the  earth ;  while  the  fiict  of 
their  apparent  motion  being  aflected  by  the  annual  motion  of  the  earth  shows  that  they  are 
ntuated  in  the  planetary  re^^ions.  Observation  has  demonstrated  that,  like  the  planets,  they 
are  permanent  bodies,  and,  m  all  probability,  derive  their  li^t  fiom  the  sun. 

FVom  the  small  portion  of  the  cnrbit  of  any  comet  which  we  have  an  opportunity  of  observ- 
ing^, we  cannot  ascertain  with  sufficient  accuracy  the  elements  necessary  lor  determining 
the  period  of  its  return ;  but  supposing  that  their  orbits  are  not  disturbed  1^  any  cause  in 
those  distant  regions  of  space  through  which  the  greater  portion  of  the  peths  of  comets  lie, 
it  is  evident  that  by  accurately  observing  all  the  comets  that  come  witnin  view,  and  care- 
fully recording  the  results,  in  the  course  of  ages  the  return  of  many  comets  may  be  detected 
and  their  periodic  times  ascertained.  Hence  the  greater  axis  of  the  orbit  of  each  may  be 
determined  by  Kepler's  third  law ;  and  the  comefs  least  distance  firom  the  sun  being  found 
by  observation,  the  less  axis  will  also  become  known.  In  this  manner  the  periodic  time  of 
some  cometB  has  been  ibond,  and  their  return  predictod. 

The  first  and  most  remarkable  instance  is  that  of  Dr.  Halley,  who,  ^  /^^wpp^ring  his 
observations  on  the  comet  of  1082,  with  those  of  Kepler  on  the  comet  of  iAt,  and  those  of 
A{Man  on  the  comet  of  1531,  Ibund  reason  to  conclude,  ftom  the  agreement  of  the  circum- 
stances of  each,  that  what  had  been  considered  three  distinct  comets  were  only  re-appear- 
ances of  the  same  comet  after  a  period  of  about  76  years.  In  all  the  three  cases  the  dis- 
tance of  the  comet  firom  the  sun  when  nearest  to  him  was  almost  the  same ;  the  position  of 
the  comet  in  the  heavens  at  the  time  of  its  nearest  approach  to  the  sun  likewise  oorre- 
spooded ;  as  did  also  the  inclination  of  the  orbit,  the  place  of  the  nodes,  and  the  variaUeness 
fk  the  motion,  as  being  direct  or  retrograde. 

These  coincidences  rendered  the  identity  of  the  comet  almost  absolutely  certain.  Hence 
Halley  predicted  its  return  in  the  end  of  1756  or  the  beginning  of  1750.  It  appeared  about 
the  end  of  December  1756,  and  made  its  nearest  approach  to  Uie  sun  on  the  Idth  of  March 
1750,  diflfering  not  many  days  from  the  time  expected.  Again  it  made  its  qipearance,  as 
predicted,  at  Uie  completion  of  its  oeriod,  towanl  the  end  M  Ajigust,  1835. 

Thoogfa  there  can  be  no  doubt  of  the  identity  of  the  comet  of  1531, 1607, 1682, 1750,  and 
1835,  the  appearances  were  considerably  diflbrent  In  1581  the  comet  was  of  a  bright 
gold  odour ;  m  1607,  it  was  dark  and  livid ;  it  was  bright  again  in  1682;  and'  obscure  in 
1750. 

Hie  mean  distance  of  this  comet  ftom  the  sun  is  about  eighteen  times  that  of  the  earth ; 
but  in  consec^uence  of  the  great  eccentrici^  of  its  orbit,  its  dirtance,  when  at  the  ibrther 
extremity  of  its  greater  axis,  is  nearly  double  that  of  Uranus,  the  most  distant  of  the  planets. 
When  nearest  to  the  sun,  its  distance  ftom  him  is  about  -^th  pans  of  the  earth's  mean 


A  verv  remarkable  comet  was  seen  in  the  end  of  1680  and  beffinning  of  1681.  Its  tail 
extended  70^,  and  was  very  brilliant.  This  comet,  of  all  those  which  have  been  observed, 
approaches  nearest  to  the  sun.  Descending  with  immense  velocity  in  a  path  almost  per- 
pendicular to  his  surfiuse,  it  proceeded  untu  its  distance  finm  his  centre  was  only  about 
540,000  miles.  Sir  Isaac  Newton  computed  that,  in  consequence  of  so  near  an  approach 
to  the  snn,  it  must  have  received  a  heat  2000  times  greater  than  that  of  iron  almost  going 
into  fiision ;  and  that  if  it  was  equal  in  magnitude  to  our  earth,  and  cooled  in  the  same  man- 
ner as  terrestrial  bodies,  its  heat  would  not  be  expended  in  less  than  50,000  yearsL 

Three  observations  on  comets  are  recorded  in  history,  agreeing  m  remarkable  circnm- 
stsnces  with  the  comet  nf  1680 :— one  in  the  44th  year  before  Christ;  another  in  the  con- 
sulate of  Lampadius  and  Orestes,  about  the  year  of  Christ  531 ;  and  die  third  in  the  reign 
of  Henry  L  of  England,  in  the  year  1106.  These  dates  are  nearly  at  equal  distances  of 
time,  namely,  575  years ;  which  is  also  the  period  between  1106  and  1661.  Hence  Dr. 
Halley  canjectnred  that  these  might  be  successive  appearances  of  one  and  the  same  comet, 
revolving  about  the  snn  in  the  period  of  about  575  years.  If  this  conjecture  is  well 
fixmded,  this  comet  may  be  expected  again*  after  finishing  the  same  period,  about  the  year 


A  comet  remarkable  for  its  beauty  appeared  in  1811.  The  tail  of  this  comet  was  com* 
poeed  of  two  diverging  streams  of  Ikint  light,  slightly  coloured,  which  made  an  angle  of 
fiom  15°  to  20°,  and  sometimes  much  more,  and  were  bent  outwards.  The  space  between 
was  comparatively  obscure.  When  at  its  greatest  length,  the  tail  subtended  an  angle  of  at 
least  16° ;  and  was  then  computed  to  exte^  about  28,000,000  miles  in  length. 

Besides  Dr.  Halley*s  comet  there  are  two  others  whose  returns  have  been  observed,  and 
the  elements  of  their  orbits  determined,  with  such  certain^,  as  to  enable  astronomers  to 
predict  their  re-«ppeaiance.  One  of  these  was  recognised  for  the  first  time  in  1819  as  a 
periodic  comet    Encke,  a  German  astronomer,  has  determined  the  time  of  its  revolntian 
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aboot  the  np  to  be  three  yean  and  three  montfaa  nearly.  The  other  was  last  aeen  in  1888. 
Its  periodic  time  was  determined  by  Biela,  a  Bohemian  astnmomer,  to  be  six  years  and 
three  quarters.  Altogether,  thai,  there  are  only  three  comets  whose  periods  are  certainly 
known. 

Danger  focm  comets.  As  the  comets  tiaTerse  the  planetary  reipons  in  all  directions,  it  is 
natural  to  inquire  whether  there  is  not  a  possibili^  that  some  one  of  them  may  approach 
so  near  to  the  earth  as  greatly  to  disturb  its  motion,  or  by  an  actual  contact  to  produce  the 
most  disastrous  efiects.  Upon  this  subject  there  is  no  reasonable  ground  for  fear.  If  it  is 
not  absolutely  impossible  that  a  comet  may  come  in  contact  with  the  earth,  the  probabilities 
against  such  an  event  happening  are  as  millions  to  one.  Amaag  bodies  so  small  in  com- 
parison with  the  immense  space  m  which  they  move ;  and  moving  with  all  velocities,  and 
m  orbits  that  are  inclined  in  all  directions,  and  are  of  all  dimensions,  how  small  must  be 
the  probability  that  any  two  shall  come  in  contact !  Small,  however,  as  this  probability  is 
fer  any  one  age,  if  we  take  into  account  a  long  series  of  ages,  the  probability  may  be  greatly 
increased. 

If  we  suppose  the  earth  actually  to  receive  such  a  shock,  it  is  easy  to  imagine  the  calami- 
tous consequences  which  must  follow.  The  axis  and  motion  of  rotation  being  changed,  the 
waters  of  the  ocean  would  leave  their  ancient  position,  and  would  be  precipitated  towards 
the  new  equator.  A  great  part  of  the  human  race,  and  of  the  lower  animals,  would  be 
drowned  by  this  univeraal  deluge,  or  destroyed  bv  the  violent  shock  impressed  on  the  ter^ 
restrial  globe.  Whole  species  of  animals  might  be  annihilated.  All  the  monuments  of 
human  industry  and  invention  would  be  overthrown.  In  such  a  catastrophe  we  find,  too,  a 
cause  adequate  to  account  for  the  ocean  having  overflowed  lofty  mountains,  on  which  it  has 
left  incontestable  evidence  of  its  presence ;  and  to  explain  how  the  animals  and  plants  of 
the  south  may  have  existed  in  the  climates  of  the  north,  where  we  find  the  remains  and  im- 
pressiQns  of  them.  Lastly,  such  an  event  accounts  for  the  recentness  of  the  modem  world, 
the  monuments  of  which  go  back  scarcely  3000  years.  The  human  race,  reduced  to  a  small 
number  of  individuals,  and  to  the  most  miserable  condition,  would  for  a  long  time  be  mainly 
occupied  in  providing  for  their  preservation,  amidst  the  wreck  which  surrounded  them,  and 
would  lose  all  remembrance  of  arts  and  sciences ;  and  when,  by  the  progress  of  civilization, 
they  at  length  became  sensible  of  the  want  of  these,  they  would  find  it  necessary  to  recom- 
mence, as  u  man  had  been  newly  placed  upon  the  earth. 

It  seems  impossible  to  contemplate  the  picture  of  calamity  here  drawn,  without  being 
forcibly  struck  with  this  singular  coincidence ; — that  if  we  suppose  the  period  of  the  comet 
of  16^  (which  in  that  year  made  a  considerably  near  approach  to  the  earth*s  orbit)  to  be 
575;  years ;  and  count  back,  fixnn  the  year  1680,  seven  revolutions,  or  a  period  of  4028 
rears,  we  reach  the  year  2340  before  Christ, — ^the  year  of  the  deluge,  as  fixed  by  chrono- 


we  take  into  eonsidenition  the  g[reat  velocity  with  which  the  comets  move  in  approach- 
ing to  and  receding  fi!om  the  sun,  it  is  evident  that  the  mere  approximation  of  a  comet  to 
the  terreetrial  orbtt^  would  be  productive  of  little  or  no  effect.  Accordingly,  though  a 
comet  is  said  to  have  eclipsed  tne  mocm,  in  which  case  it  must  have  been  veiy  near  the 
earth,  no  sensible  efiect  was  produced. 


CHAPTER  XV. 

LAW  OF  UNIVERSAL  OBAVITATION. 

HAYma  now  taken  a  brief  view  of  the  planetary  motions,  and  pointed  oat  generally  their 
laws,  we  may  next  inquire  whether  fixnn  these  any  general  frinciple  can  be  deduced  to 
which  the  motions  regulated  by  them  may  be  referred  as  to  their  cause. 

The  motions  of  the  heavenly  bodies  have  been  variously  accounted  for.  We  have  already 
adverted  to  the  rude  mechanism  of  deferent  and  epicyclic  spheres,  by  which  some  of  the 
ancient  philosophers  attempted  to  explain  the  celestial  motions.  This  doctrine  originated 
with  Eudoxus  and  Callipus.  But  a  more  sensible  attempt  was  made  by  Cleanthes,  another 
philosopher  of  Greece,  who,  fixnn  observing  that  bodies  are  easily  carried  round  by  whirl- 
pools or  vortices  of  water,  imaged  that  the  celestial  spaces  are  filled  with  an  ethereal 
nuid,  which  is  in  continual  motion  round  the  earth,  and  that  it  carried  the  sun  and  planets 
round  with  it  Though  this  hypothesis  afibrds  no  real  explanation  of  the  phenomepa,  it  was 
revived  in  modem  times,  and  maintained  by  two  of  the  most  eminent  mathematicians  and 
philoeophers  in  Europe,  namely,  by  Des  Cartes  and  Leibnitz,  and  for  a  lon^  time  met  with 
general  acquiescence.  But  a  much  nearer  approximation  to  right  conceptions  on  this  sub- 
ject was  nuide  by  many  philosophers,  both  of  ancient  and  modem  times,  who  supposed  that 
the  planets  were  deflected  firran  uniform  rectilineal  motions,  by  forces  similar  to  what  we 
observe  in  the  motions  of  magnetical  and  electrical  bodies,  or  in  the  motion  of  common  heavy 
bodies ;  where  one  body  seems  to  influence  the  motion  of  another  at  a  distance  firom  it,  with- 
out any  intervening  impulsion.    Fermat  was  the  first  who  suggested  that  the  weight  of  a 
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body  ia  the  florn  of  the  tadeaacim  of  esch  puticle  of  matter  in  the  body  to  every  purtkle  of 
the  earth.  Kepler  inade  another  appfoxiiiiatktt  U>  the  truth  when  he  aud,  that  if  tiiere 
two  bodies  placed  out  of  the  reach  of  all  external  farces,  and  at  perfect  liberty  to  BKy?e,  they 
would  approach  each  other  with  yelocitiea  inFenely  proportional  to  their  quantities  cf  natter ; 
when  he  asserted  that  the  earth  and  the  moon  mutually  attract  each  other,  and  are  prevented 
fium  meetinef  by  their  revolution  loond  their  common  centre  of  attnustion;  and  when  he 
attributed  the  tides  to  the  attractive  influence  of  the  moon  in  heaping  np  the  waters  imme* 
diately  under  her. 

But  Dr.  Hooke  made  the  most  precise  surmise  to  this  purpose.  At  a  meeting  of  the 
Royal  Society,  M^  3,  166B,  he  expressed  himself  in  the  following  manner  :—**  I  will 
explain  a  system  of  the  worid  veiy  dinerent  from  any  yet  received,  and  it  is  founded  on  the 
tfaiWfollowiiur  propositions: 

"  1.  That  aU  the  heavenly  bodies  have  not  only  a  gravitation  of  their  parts  lo  their  own 
pnyper  centres,  but  that  they  also  mutually  attract  each  other  within  their  spheres  of  action. 

**2l  That  all  bodies  having  a  simjde  motion  will  contmne  to  move  in  a  straight  line  unless 
oontbinally  deflected  from  it,  by  some  extraneous  force  causing  them  to  des^ie  a  circle,  an 
ellipse,  or  some  other  curve. 

**S,  That  this  attraction  is  so  much  the  greater  as  the  bodies  are  nearer.  As  to  the  pso« 
portion  in  which  these  farces  diminish  by  an  increase  of  distance,  I  own  I  have  not  yet  dis- 
covered it,  although  I  have  made  some  experiments  to  that  purpose.  I  leave  this  to  others 
who  have  time  wad  knowledge  sufficient  for  the  task.** 

The  truly  philoaophical  views  stated  in  these  propositions  refatively  to  the  celestial  motions 
were  illnstoaited  by  a  very  pretty  experiment,  which  Hooke  had  some  time  before  exhibited 
to  the  Society.  A  bdl,  suspended  by  a  long  thread  from  the  ceiling,  was  made  to  swing 
round  aaoth«  ball  hid  on  a  table  immediately  below  the  point  of  suspension.  When  the 
impnlae  given  to  the  pendulum  was  very  nicely  adjusted  to  its  deviation  from  the  perpendi- 
cnfar,  it  described  a  perfect  circle  round  the  ball  oa  the  table ;  but  when  the  impulse  was 
very  great  or  ver]r  little,  it  described  an  ellipse  having  the  o^er  ball  in  its  centre.  The 
fofce,  under  the  mfluence  of  which  this  circular  or  elliptic  motion  was  inoduced,  Hooke 
showed  to  be  a  deflecting  force,  proportional  to  the  distance  from  the  other  baU.  Rit  he 
added,  that  although  this  illustrated  the  planetary  motions  in  some  degree,  yet  it  was  not 
suitable  to  their  case ;  for  the  planets  describe  ellipses,  having  the  sun  not  in  their  centre 
but  in  their  focus,  so  that  they  are  not  retained  in  their  orbits  by  a  force  proportional  to  tiie 
distance  from  the  sun. 

Thus  we  see  that  certain  ooints  of  resemblance  between  the  motions  of  the  planets  and 
the  motions  of  magnets  and  heavy  bodies,  had  attracted  the  attention  of  many  philosophers ; 
but  these  observers  failed  to  deduce  from  the  principles  which  they  so  dimly  peroeived  any 
satis&ctory  conclnsian. 

At  length  the  powerful  genius  of  Sir  Isaac  Newton  was  directed  to  the  subject,  and  by 
his  penetrating  sagacity  the  law  of  universal  gravitation  was  broufrht  fhUy  into  view,  and 
suoceasfully  i^ied  to  explain  the  celestial  phenomena.  He  had  retired  fivun  Cambridge  to 
the  country  on  account  of  the  plague,  and  while  walking  in  lus  garden  he  was  led  to  meditate 
on  the  planetary  motions,  and  on  the  nature  of  that  central  fixce  which  retains  the  planets 
in  their  orbita  The  thought  happily  occurred  to  him  that  the  same  force,  or  some  modifica- 
tioQ  of  the  same  force,  wUch  causes  a  heavy  body  to  descend  to  the  earth,  might  extend  to 
the  moon,  and  might  retain  that  body  in  its  orbit  by  deflecting  it  firom  the  rectilineal  path. 
However  plausible  this  conjecture  might  appear,  the  mind  of  Newton  was  too  deeply  imbued 
with  the  true  synrit  of  philosophy  to  adopt  it  as  the  mundwork  of  a  theory,  unless  it  could 
be  riiown  by  calculation  to  be  coincident  with  fact  But  before  it  could  be  brought  to  this 
test,  it  was  necessary  that  he  should  fbrm  some  conditional  hypothesis  respecting  the  modi- 
fication  of  the  fbrce  as  the  distance  increased,  and  also  that  he  should  know  nearly  the 
magnitude  of  the  earth.  The  hypothesis  which  he  assumed  with  regard  to  the  modification 
of  the  force  according  to  the  increase  of  the  distance  was  correct ;  namely,  that  the  force 
decreases  as  the  square  of  the  distance  increases.  But  he  made  a  fidse  estimation  of  the  bulk 
of  the  earth ;  so  tbat  his  calculations  showed  that  his  conjecture  did  not  a^ree  with  the  phe- 
nomenon :  he  accordingly  abandoned  it  A  few  years  afterwards  he  was  induced,  however, 
to  renew  his  calcuktions,  having  in  the  interval  obtained  more  correct  daith  in  consequence 
of  the  measurement  of  a  degree  in  France  by  Picard.  The  attempt  now  succeeded ;  and  it 
is  said  that,  as  his  calculations  drew  to  a  close,  he  became  so  agitated  that  he  was  obliged  to 
reqoest  a  fnend  to  finish  them.  His  Ibrmer  conjecture  was  found  to  agree  with  the  pheno- 
mena with  the  utmost  precision ;  and  in  exploring  the  grand  scene  which  was  now  laid  open 
b^bre  him,  he  was  led  to  an  explanation  or  the  system  of  the  world,  consisting  simply  m  an 
accurate  narration  of  foots,  and  such  an  arrangement  of  them  as  riiowed  their  mutual  depen- 
dence, and,  at  the  same  time,  their  reference  to  one  great  foct  of  which  they  were  all  neces- 


We  are  now  to  explain  briefly  the  theory  of  gravitation ;  but  our  account  of  it  must  of 
course  be  very  limited. 
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There  is  do  phenomeiion  in  nature  more  fiuniliar  to  as  than  motion ;  and  although  it  be 
greatly  diversified  according  to  the  causes  by  which  it  is  produced,  yet  aU  motions  are  sub- 
ject to  the  three  followinguLWs : — 

1st  Law.  Every  body  continues  in  a  state  of  rest,  or  of  uniform  rectilinear  motioii,  unless 
afibcted  by  some  mechanical  force. 

2d  Law.  Every  change  of  motion  is  proportional  to  the  force  impressed,  and  is  made  in 
the  direction  of  that  force. 
3d  Law.  Every  action  is  accompanied  by  an  equal  and  contruy  re-action. 
It  is  a  consequence  of  the  first  two  laws,  that  if  a  body  or  jNurticle  of  matter  be  subjected 
at  the  same  time  to  the  action  of  two  moving  forces,  each  or  which  would  separately  cause 
it  to  describe  the  side  of  a  parallelogram  uniformly  in  a  given  time,  the  body  will  describe 
the  diagcHml  uniformly  in  the  same  time.  By  these  very  simple  laws,  the  result  of  expe- 
rience, and  by  the  principles  of  geometiy,  Newton  established  the  sublime  doctrines  of  the 
planetaiy  motions. 

It  will  not  be  expected  that  we  should  enter  at  any  omsiderable  len^  into  the  recondite 
doctrines  of  physiod  astronomy.  This  subject  requires  for  its  fiill  discussion  ample  space, 
and  all  the  resources  of  the  higher  mathematics:  the  mere  elements  of  geometry,  however, 
are  sufficient  to  indicate  geneially  some  <^the  fimdamental  principles.    Let  us  suppose  tluit 

a  (Jig.  84.)  is  a  fixed  point, 
^,*»^^  ^,  *Dd  that  a  body  moves  in 

"^-^^JB,-'^   \  the  direction  A B  with  an 

uniform  velocity,  at  such  a 
rate,  that  if  not  disturbed 
by  any  external  cause,  it 
would  move  firom  B  to  6  in 
'^^^  a  second  of  time.  Let  us 
also  suppose  that  when  the 
body  arrives  at  B,  it  re- 
ceives an  impulse  in  the 
direction  B  S,  and  of  such 
intensity,  that,  if  acting 
alone,  it  would  cause  the 
body  to  move  uniformly 
firom  B  to  H  in  a  second. 
Complete  the  parallelo- 
gram H  B  6  C,  and  draw 
the  diagonal  B  C :  the  impulse  at  B,  combined  with  the  tendency  to  continue  its  motion  in 
the  line  B  6,  will  cause  the  body  to  move  alon^  the  diagonal  B  C ;  so  that  at  the  end  of  a 
second  it  will  actually  be  at  the  point  C ;  and  if  no  external  cause  acted  on  the  body,  by  the 
first  law,  it  would  continue  to  move  uniformly  ever  after  in  the  direction  B  0  c ;  so  that  in 
the  next  second  it  would  describe  a  line  C  c,  equal  to  B  C.  But  now  suppose  that  the  body, 
when  at  C,  receives  a  second  impulse  in  the  direction  C  S,  W  which  it  would  be  carried 
uniformly  fixmi  C  to  I  in  a  secona :  then,  completing  the  parallelogram  D I  C  c,  the  actual 
path  of  the  body  will  be  the  diagonal  C  D,  which  will  be  uniformly  described  in  a  second; 
and  if  undisturbed,  the  motion  would  be  continued  uniformly  m  the  straight  line  C  D  ti,  the 
distance  D  d  described  in  the  next  second  being  equal  to  C  D.  A  third  impulse  at  D,  in  the 
direction  D  S,  such  as  would  carry  the  body  uniformly  fixwn  D  to  K  in  a  second  of  time, 
would,  when  combined  with  the  tendency  to  move  in  the  direction  D  iZ,  produce  a  motion 
^ong  D  E,  the  diagonal  of  the  parallelogram  E  K  D  rf,  and  a  fourth  impulse  in  the  direction 
E  S,  would,  when  combined  with  the  motion  in  the  direction  E  c,  produce  a  motion  along 
the  diagonal  E  P,  and  so  on.  In  this  way,  \j  successive  instantaneous  impulses,  a  body  may 
be  made  to  describe  the  path  A  B  C  D  E  F,  &c.,  which  will  be  all  in  one  plane. 

Since  the  Imes  A  B,  JB  6  are  equal,  the  triangles  A  S  B,  B  S  6  are  equal;  but  because 
1    ifff*??"®^  ^^-"^  *^®  trianffle  BS6  is  equal  to  the  triangle  BSC;  therefore  the  trian- 

§le  B  S  C  IS  equal  to  A  S  B.  In  like  manner,  it  may  be  proved  that  C  S  D  is  equal  to  B 
riSv?^  ^®^  to  CSD,  and  so  on:  thus  it  appears  that  the  triangles  A  SB,  BS  C,  C  SD, 
D  S  £,  &c.  are  all  equal  If  we  suppose  a  straight  Ime  to  be  drawn  fitim  the  moving  body  to 
the  fixed  point  S,  and  to  be  continually  carried  along  with  it,  it  is  evident  that  this  line  will 
pass  over  or  generate  the  equal  areas  ASB,BSC,  CSD,  DSE,  &c.  in  equal  intervals 
of  tmie :  it  is  also  evident  that  the  shorter  the  interval  between  the  impulses  communi- 
cated to  the  moving  body,  the  greater  will  be  the  number  of  sides  of  the  figure  formed  1^ 
ye  diagonals  of  the  parallelograms,  and  the  nearer  will  the  line  composed  of  these 
oiagcmals  approach  to  a  curve.  If  we  suppose,  therefore,  that  the  body  is  urged  towards  F 
k'u  "^  *ctinjf,  not  at  intervals,  but  incessantly,  the  body  will  move  in  that  curve  to 
whicA,  as  its  lunit,  the  line,  composed  of  the  diagonals  continually  approaches,  while  the  • 
ime  drawn  fijom  the  moving  body  A  S,  or  radhu  vector,  will  continue  to  describe  areas  pro- 
portiooal  to  the  timea 
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The  Ibrce  wikich  nrges  the  body  towaids  S»  is  called  a  onrntiraTAi.  wcaum.  If  the  ictioa 
of  that  force  were  to  cease,  the  body  would  proceed  in  a  straight  line, — a  tan^fent  to  its 
curvilinear  path.  The  tendency  of  the  body  to  proceed  in  the  direction  of  the  tangent,  is 
called  its  comtiFTOAL  rones. 

From  the  important  conclusion  to  which  we  have  now  been  led,  we  may  infer,  conversely, 
that  if  a  body  revolve  in  a  curvilinear  path  about  a  point,  and  if  the  radius  vector  drawn 
fiom  that  pomt  describe  round  it  areas  proportional  to  the  tim^i,  the  body  is  deflected  from 
the  rectilineal  j^th  by  a  fi>rce  directed  to  that  point  Now,  this  is  exactly  the  case  of  the 
idanets,  both  primary  and  secondary.  The  former  describe  curvilinear  orbits  round  the  sun ; 
mod,  acooiding  to  the  second  of  Kepler's  laws,  the  radius  vector  describes  areas  proportional 
to  the  timesL  Hence  we  may  infer,  that  each  is  retained  in  its  orbit  by  a  centripetal  force 
directed  towards  the  sun ;  and  that  this  force  is  counteracted  by  a  centrifugal  force  genera^ 
ted  by  the  plftnet*s  motion  in  its  orbit  In  like  manner,  each  secondary  planet  revolves 
about  its  primary,  the  areas  described  by  the  radius  vector  following  the  same  law ;  so  that 
the  secondary  must  be  acted  upon  by  a  centripetal  force  directed  towards  the  primary 


Tlie  next  thin^  to  be  determined  is  the  law  of  the  centripetal  force  when  a  body  moves 
in  an  elliptic  orint,  the  force  being  directed  towards  one  of  the  focL  First,  let  us  suppose  a 
body  to  revolve  in  the  circumference  of  a  circle  ADC  (Jig.  85.),  about  any  point  S,  as  the 
cenAre  of  its  motion,  and  let  us  inquire  into  the  law  of  the  centripetal  force  in  that  case. 

Draw  the  chord  A  S  C,  and  let  A  D  be  so  small  an  arc,  that 
it  mav  be  considered  coincident  with  its  chord.  Draw  D  E 
parallel  to  the  tangent  A  B,  and  join  C  D.  Then  A  D  will 
measure  the  velocity  of  the  body  m  its  orbit  at  the  point  A, 
and  A  E  the  space  over  which  the  centripetal  force  directed 
towards  S,  if  acting  alone,  would  cause  the  body  to  move  in 
the  time  in  which  it  moves  from  A  to  D.  Put  v  to  denote  tho 
velocitv,  and  /  the  centripetal  force.  Since  the  triangles  A 
D  C,  A  E  D,  are  equiangular  and  similar,  we  have  A  C : 
AD=AD:  AE;  that  is, 

AC:v  =  v:f:  therefore/-  jg 
Next,  let  A  P  B  (J^.  96.)  be  the  elliptic  orbit  of  a  planett 
S  the  focus  in  which  me  sun  is  placed,  A  the  point  at  which 
the  planet  is  at  its  greatest  distance  flrom  the  sun,  and  P  any  other  point  in  its  orbit  Join 
P  S ;  draw  the  tangent  P  D,  and  draw  S  D  perpendicular  to  P  D.  Let  v  and  «'  denote  the 
velocities  of  the  planet  at  A  and  P  respectively ;  and  c  and  e'  the  chords  of  the  equicurve 
circles  at  A  and  P  which  pass  through  the  point  S,  and  let  /be  the  deflecting  force  at  A, 
and  /'  the  deflecting  force  at  P.  Then  finom  what  we  have  proved  remcting  a  body 
moving  in  the  circumference  of  a  circle  round  any  point  F  as  the  centre  oi  its  motion,  we 
have/:/'  =  V  •  *?  =  *'<''  >  v"<^*  ^^  since,  the  mall  arcs  which  represent  the  velocities 
at  Aand  P  most  be  sapposed  to  be  described  in  equal  times,  the  correqionding  areas  described 

by  the  radius  vector  will  also  be  equal  Hence  it  is  not 
difficult  to  see  that  vX  AS  =  «'  X  SD,  andv:v'=: 
8  D  :  S  A.  We  obtain,  therefore,  /:  /'=  S  D"  X  c': 
8  A*  X  c.  Draw  P  E  perpendicular  to  the  tangent 
P  D,  meeting  the  axis  in  E,  and  draw  E  G  perpendicular 
to  P  E,  andE  H  perp^ndiculBr  to  P  G.  From  the  pro- 
perties of  the  ellipse,  P  H  is  equal  to  half  the  principal 
parameter,  and  consequently  to  naif  of  c,  the  chord  of  the 
circle,  of  equal  curvature  at  A,  which  passes  through  8. 
Also  P  G  is  half  of  c\  the  chord  of  the  equicurve  circle 
at  P,  which  passes  through  8.    Therefore, 

/:/'=2SD'X  PG:28A'XPH. 
=  8D"X  PG:8A*XPH. 
Now,  from  the  similar  triangles  G  P  E,  E  P  H,  we  haveG  P  :  PE=:PE  :  PH;  hence 
GP:PH  =  GP»:PE».  But  the  triangles  G  P  E,  P  8  D  being  also  similar,  G  P* :  P  E? 
=  P  S»:Siy;  therefore,  GP:PH  =  P8*:8D';  and  P  8»XP  H  =  8  D»xG  P:  and 
since  it  was  shown  that/:/'=  8  D^xP  G  :  8  A"XP  H,  wherefbre/:/'=P8»XP  H:  8  A" 
XP  H;  or  leaving  the  common  factor  P  H  out  of  the  two  consequents  we  have 

/:/'=:P8»:  8A«.  ^   ^      , 

Thus  we  have  arrived  at  this  important  conclusion;  that  the  force  6y  vhieh  the  ptaneU 
T€9oiwe  rmmd  theeunin  Olipiiad  orWtf  ,  the  $un  being  in  (me  of  the  foch  ttnd  the  radtue 
wector  deecrihing  mreae proportional  to  the  timee,  i$  alwaye  itnereeljf  a$  the  sqiMret  i^the 
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TbeM  Temaiiiff  ]ret  aaiotfaer  point  to  be  detennined  respectm^  the  forett  which  retain  the 
different  pkmete  m  their  crhits ;  namely,  whether  there  is  any  analogy  between  them. 
From  Keider*B  tfaifd  law,  we  know  tiiat  the  squares  of  the  periodical  times  c£  buj  two 
of  the  plimets  are  proportional  to  the  cubes  of  their  mean  distances  &om  the  sun.  This  law 
is  independent  of  the  eccentricities  of  the  orbits ;  and  the  same  relation  would  subsist 
Between  tiie  mean  distances  and  the  periodic  times,  though  the  eccentricities  were  to 
become  infinitely  small ;  or,  what  is  the  same  thing,  the  orbits  were  to  become  circles.  Let 
us  then  suppose  the  planets  to  move  with  unifbnn  velocities  in  circular  orbits,  having  the 
sun  in  the  centre.  This  suppositicm  differs  very  little  from  the  truth.  Put  v,  v'  to  denote 
the  velocities  of  two  of  the  planets,  r,  r"  the  radii  of  their  orbits,  f,  t'  their  periodic  times, 
taidf,/'  the  forces  by  which  they  are  retained  in  their  orbits.  From  what  we  have  already 
i^own  respecting  a  body  moving  in  a  circle  round  any  point  as  the  centre  of  its  motion,  we 

have/=  ^  and/'  =^,  therefore/:/'  =•7- :  ^,    But  since  the  circumferences  of  circles 

are  to  one  another  as  their  radii,  and  the  velocity  or  the  roace  passed  over  by  the  i^et  in 
the  unit  of  time  is  equal  to  the  circumference  of  its  orbit,  divided  by  the  periodic  time 

expressed  in  that  unit,  it  is  evident  that  v  :  «'=—  :-jr :  hence  —  :  ^  =|g   :  -j% ;  or, 
since  «»  :  «'»=r3  :  r'»,  -^  :  7-=—  :  7i=-s- :  -;^=r'*  :  r».    Wherefore  we  obtam/:/' 

==r'» :  r«. 

This  result  shows  that  the  forces  which,  actmg  on  two  planets,  would  cause  them 
to  describe  circular  orbits,  agreeing  with  Kepler^s  third  law,  are  inversely  as  the  sooares 
of  the  distances.  Hence  we  may  ii^er  the  sameness  of  the  force  which  retains  the  pknets 
in  their  respective  orbits ;  since  it  varies  from  orbit  to  orbit,  accordiug  to  the  very  same  law 
which  regulates  its  intensity  at  different  distances  in  the  same  orbit  This  conclusion  is 
Ailly  established  by  the  foct,  that  the  force  which  acts  upon  the  comets  during  their  descent 
to  the  sun,  varies  exacdy  according  to  the  law  which  we  have  now  assigned  as  the  law  of 
the  planetary  force.  The  comet  of  1759,  which  viras  predicted  by  Dr.  Halley,  came  from 
regions  far  beyond  the  most  distant  of  the  known  planets,  and  approached  nearer  to  the 
sun  than  Veniis ;  and  when  it  arrived  at  the  same  distance  from  the  sun  as  any  of  the 
planets,  its  deflection  from  the  rectilineal  course  by  the  action  of  the  centripetal  force,  was 
the  very  same  as  that  of  the  planet  We  may,  therefore,  conclude,  that  it  is  one  and  the 
same  frace  which  deflects  all  the  planets  as  well  as  the  comets. 

From  what  has  now  been  shown,  it  is  evident  that  if  all  the  planets  were  placed  at 
the  same  distance  from  the  sun,  they  would  all  be  deflected  equally  by  the  centripetal  force 
independently  of  the  quantity  of  matter  in  each.  Hence  it  follows  that,  at  equal  distances, 
the  centripetal  force  must  act  equally  on  every  particle  of  matter  of  which  the  planets  are 
composed ;  so  that  if  oue  planet  contain  exactly  double  the  quantity  of  matter  that  another 
planet  ccotains,  and  if  both  are  placed  at  exactly  the  same  distance  from  the  sun,  the  former 
will  receive  a  double  impulse.  We  may  infor,  therefore,  that  another  law  of  the  force 
which  retains  the  planets  in  their  orbits  is,  thai,  at  equal  distances^  it  is  propartionai  to 
the  nuus  on  which  it  acts ;  and  that  if  two  bodies  act  on  the  same  particle  qjT  matter,  the 
forces  which  they  exert  are  proportional  to  their  masses.  The  force  may  be  supposed  to 
be  produced  either  by  a  cause  residing  in  the  body  which  is  placed  in  the  centre  of  motion, 
or  by  a  cause  residing  in  the  revolving  body.  In  the  former  point  of  view,  it  is  called  a 
force  of  attkaction;  in  the  latter,  a  force  of  gravitatioh.  The  truth  is,  however,  that  the 
cause  of  this  force  is  absolutely  unloiown.  We  see  only  the  effects  produced,  and  fhun  these 
we  investigate  the  laws  which  connect  them  with  each  other,  and  the  genenil  principles  on 
which  they  depend. 

Thus,  from  the  facts  discovered  by  Kepler  respecting  the  planetary  motion,  we 
have  shown  that  each  planet  has  a  tendency  towards  the  sun,  in  consequence  of  which 
from  a  state  of  rest  it  would  move  towards  him,  acquiring  at  every  instant  an  increase  of 
velocity  according  to  a  fixed  and  determinate  rule  or  law  which  applies  alike  to  all  the 
planets.  This  tendency,  if  not  counteracted,  would  bring  the  matter  of  the  sun  and  planets 
mto  one  mass.  'This,  however,  is  prevented  from  taking  place,  in  consequence  of  an  impulse 
having  been  originally  communicated  to  each  planet,  giving  it  a  constant  tendency  to  move 
in  a  Blnight  line  with  an  uniform  velocity.  The  e^ts  arising'  fiom  these  two  tendencies 
are  so  adjusted,  as  to  produce  elliptic  orbits.  But  the  law  which  regulates  the  efllects  arismg 
from  the  tendency  of  the  planets  towards  the  sun  remaining  the  same,  such  a  velocity 
might  have  been  communicated  to  each  planet,  by  the  original  impulse  which  gave  it  its 
tendency  to  move  uniformly  in  a  straight  line,  as  would  have  produced  parabolic  or  hyper- 
bolic orbits.  In  a  circular  orbit,  if  the  centre  of  motion  comcide  with  the  centre  of  the 
orbit,  the  velocity  of  a  planet  is  uniform,  and  of  such  rapidity  as  at  every  point  to  produce  a 
tendency  to  move  in  a  tangent  to  the  orbit,  exactly  sufiicient  to  counterbalance  the  tmidency 
to  move  towards  the  centre  of  the  orbit  If  the  orbit  be  elliptical,  and  one  of  the  foci 
the  centre  of  motion,  the  motion  of  the  planet  is  variable,  and  its  tendency  to  move  uni- 
formly in  a  tangent  to  the  orbit  sometimes  exceeds^  and  at  other  times  fidls  ahort  o^  that 
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triiich  wooli  be  necesuy  to  caxne  it  to  revalve  in  a  ciiete  at  the  aame  difltance  ftasf  the 
centre  of  motioD. 

Let  A  D  B  £  be  the  elliptic  orbit  of  a  plaaet  revotving  about  the  sun,  which  iafopposed 
lo  be  placed  in  the  focus  S.  Suppose  the  planet  to  set  out  from  A  in  the  direction  A  P, 
A  being  the  point  of  its  greatest  distance  from  the  sun.  At  A  the  direction  c^  the  planet's 
motion  is  at  right  angles  to  the  radius  vector,  and  if  the  Telocity  were  such  as  to  produce 
a  tendency  to  move  in  the  direction  of  the  tangent  A  G,  exactly  equivalent  to  the  tendency 
of  the  planet  to  move  towards  the  sun,  the  plsnet  would  revolve  in  a  circle  of  which  S  is 
the  centre,  and  S  A  the  radius.  But  the  velocity  being  supposed  less,  the  path  of  the 
planet  will  fidl  within  the  circle,  and  the  angle  S  P  U  contained  between  the  radius  vector 
and  the  tangent  P  H,  which  shows  the  direc^on  of  the  planet's  motion,  changes  from  a  right 
angle  to  an  acute  angle.    The  tendency  of  the  planet  towards  the  sun  is  now  exerted  partly 

in  acceleratmg  its  velocity  in  its  orbit,  and  partly  in- 
curvating  ita  path.  While  the  planet  describes  the 
quadrant  A  P  D,  its  velocity  is  always  less  than  that 
which  would  produce  a  circular  motion ;  until  it  is  at 
the  point  D,  and  then  the  velocity  ia  precisely  what 
would  be  sufficient  for  a  circular  motion  about  S,  if  its 
direction  were  perpendicular  to  the  radius  vector :  the 
direction,  however,  being  oblique,  the  planet  is  brought 
still  nearer  to  S.  The  tendency  towards  the  sun  is,  in 
a  great  measure,  still  exerted  in  accelerating  the  motion, 
9aA  as  soon  as  the  planet  passes  D,  its  velocity  becomes 
greater  than  what  mij^t  produce  a  circular  motion 
about  S.  The  angle  S  D  K  is,  therefore,  the  least  angle 
which  the  radiufl  vector  makes  with  the  direction  of  the  planet's  motion,  andfiram  the  moment 
when  the  planet  passes  the  point  D,  that  angle  begins  to  increase ;  and  the  efSbct  of  this  is 
to  cause  the  tendency  of  the  planet  towards  the  sun  to  be  principally  exerted  m  incorvating 
the  dbit  Its  influence  in  accelerating  the  planet's  motion,  though  it  still  exists,  is  gradually 
diminished,  until  the  planet  arrives  at  &e  pomt  B,  where  it  ceases  altogether,  in  consequence 
of  the  radius  vector  being  at  right  angles  to  the  tangent  B  L. 

As  the  velocity  of  the  planet  at  B  is  greater  than  what  is  sufficient  to  produce  a  motion  in 
a  circle  of  which  the  radius  ia  S  B,  the  path  of  the  planet  foils  wholly  without  that  circle ; 
and  consequently,  it  ib  now  receding  from  the  sun.  The  angle  which  the  radius  vector 
makes  witn  the  direction  of  its  motion  becoming  obtuse,  the  tendency  of  the  planet  towaidp 
the  sun  is  now  partlv  emj^oyed  in  retarding  its  motion,  so  that  its  velocity  is  diminished. 
The  angle  contained  between  the  radius  vector  and  the  direction  of  the  planet's  motion 
increases  while  the  planet  is  moving  from  B  to  E,  and  decreases  from  E  to  A,  when  it  be* 
comes  a  riffht  angle,  as  it  had  formerly  decreased  from  A  to  D,  and  increased  from  D  to  B. 
The  velocity  of  die  |danet  in  its  orbit  must,  therefore,  decrease  from  B  to  A,  as  it  had  for- 
merly incrnsed  from  A  to  B;  at  the  point  E  it  will  be  equal  to  what  it  was  at  D,  and  from 
£  to  A,  the  influence  of  the  planet's  tendency  towards  the  sun  to  diminish  its  velocity  will 
become  less  and  less,  until  maen  the  planet  has  arrived  at  A,  it  will  cease  altogether.  The 
velocity  is  then  the  same  as  at  first,  and  the  motion  goes  on  in  thii  way  for  ever. 

Whatever  hss  now  been  deduced  from  Kepler'sLaws  respecting  the  orbits  of  the  pri- 
mary planets,  and  the  law  of  the  flxce  by  which  they  are  described,  will  appljr  equally  to 
the  orbits  of  the  secondai^  i^anets:  for  in  each  of  these  little  systems,  there  is  the  same 
analogy  between  the  penoaic  times  and  the  distances,  which  takes  place  in  the  general 
lystem ;  the  figure  of  tbe  <»rbits  is  also  elliptic,  and  the  areas  described  by  the  radius  vector 
is  ptopottional  to  the  times.  We  may  legitimately  conclude,  therefore,  that  the  Motettitet 
reiobring  tAout  anjf  planet^  are  retained  in  their  orbits  by  a  farce  inversely  praporHonai  to 
the  aquaree  of  their  iistances  from  their  primary  planet ;  so  that  all  the  celeroal  motions 
areproduced  by  forces  regulated  b^  this  general  uiw. 

like  force  tluit  keeps  the  Moon  m  her  orbit  is,  then,  the  attraction  of  the  earth,  or  hergniF 
vitation  towards  the  earth.  But  we  find  that  the  earth  attracts  all  the  bodies  near  its  aurfiice 
by  a  farce  which  is  proporticmal  to  the  mass  of  the  body  attracted.  Whatever  be  the  weight 
of  a  body,  it  fidls  to  the  earth  firom  the  same  height  m  the  same  time,  and  with  the  aame 
Telocity.  Thus,  if  the  resistance  of  the  atmosphere  be  removed,  it  ii  found  by  experiment 
that  the  li^test  feather  foils  to  the  earth,  fhxn  a  given  height,  in  the  very  same  time,  and 
with  the  veij  same  velocity,  as  a  stone,  however  great  ita  weight  Let  us  inquire  whether 
the  fofrce  which  retains  the  moon  in  its  orbit  may  not  be  identified  with  this  attractive  fbroe 
which  causes  the  descent  of  heavy  bodies  to  the  surfoce  of  the  earth.  ^ 

We  may  without  great  error  suppose  the  lunar  orbit  to  be  circular,  and  ita  semidiameter 
to  be  equal  to  sixty  semidiameters  of  the  earth.    Let  it  be  represented  by  the  circle  C  M  A, 
the  earth  being  supposed  to  be  placed  at  the  centre  E;  and  let  M  C  be  the  mall  portkia 
VouL  11  Q 


133  PRINCIPLES  OF  GEOGRAPHY.  Past  IL 

of  the  orbit  which  the  moon  describes  in  a  second  of  time. 
Draw  M  B  a  tangent  to  the  orbit  at  M :  draw  also  C  D  paral- 
lel to  M  B,  and  U  B  parallel  toM  A,  the  diameter  of  theorbit. 
The  arch  M  C  may  be  regarded  as  coincident  with  its  chord ; 
therefore,  joining  A  C,  it  is  evident  that  in  the  tight  angled 
triangle  A  C  M  we  have  A  M  :  M  C=M  C  :  M  D.  Hence, 
since  A  M  and  M  C  are  known,  M  D  or  B  C,  the  deflection 
of  the  moon  from  the  tangent  in  a  second,  by  the  attraction  of 
the  earth,  may  be  found. 

The  moon  describes  her  orbit  round  the  earth  in  about  27' 
7*  43"  or  2,960,680  seconds ;  the  circumference  of  her  orbit  is 
about  60  tunes  the  circumference  of  the  earth,  that  is,  if  we 
reckon  691  English  miles  to  a  degree,  7,026,336,000  foet ; 
therefore  the  length  of  the  arc  M  C,  which  the  moon  describes 
in  a  second,  will  be  found  nearly  equal  to  3358  feet  Again,  A  M,  the  diameter  of  the 
moon^s  orbit,  is  about  2,523,031,140  feet  Hence  we  obtain  M  D  equal  to  00447  feet  nearly. 
This  small  fractional  part  of  a  foot  ia  the  space  which  a  body,  placed  at  the  distance  of  the 
moon,  and  fidling  from  a  state  of  rest  by  the  action  of  the  force  which  retains  the  moon  in 
her  orbit,  would  pass  over  in  the  first  second  of  time.  Observing,  now,  that  this  force  increases 
as  the  squares  of  the  distances  decrease,  we  may  determine  the  space  which  a  body  at  the  sur- 
&ce  of  the  earth  (or  at  the  distance  of  one  semidiameter  from  the  earth's  centre),  and  foiling 
from  a  state  of  rest,  would  pass  over  in  the  first  second  of  time,  if  urged  by  the  same  fcaece. 
For,  since  the  mocm's  distance  firom  the  earth  is  equal  to  about  sixty  times  the  semidiameter 
of  the  earth,  we  have  1' :  60^  =00447 :  the  space  required,  which  is  found  to  be  16*00  feet 
Now,  this  is  exactly  the  space  which  a  body,  falling  from  rest  by  its  own  weight,  is  found 
by  experiment  to  pass  over  in  the  first  second  of  time.  H^Qce  we  may  infer,  that  the  nuxm 
is  retained  in  its  orbit  by  the  very  same  force  which  produces  pressure  in  a  body  supported^ 
or  causes  a  body  when  unsupported  tofaU  to  the  ground. 

Though  the  attraction  of  the  earth  on  bodies  near  its  surface  is  only  a  particular  case  of 
a  general  principle,  which  produces  ail  the  planetary  motions,  the  efi^cts  are,  to  appearance, 
considerably  modified.  At  all  the  heights  to  which  we  are  able  to  ascend  above  tne  general 
surface  of  the  earth,  or  to  which  we  can  project  a  body,  the  force  of  gravity  acts,  as  to  sense, 
uniformly :  it  also  acts  in  the  >direction  of  straight  lines,  perpendicular  to  the  horizon,  and 
therefore  parallel  to  one  another,  for  the  greatest  range  that  can  be  given  to  a  projectile. 
Hence  the  phenomena,  which  depend  on  the  force  diminishing  in  intensity,  as  tne  square 
of  the  distance  increases,  and  on  its  emanating  in  the  direction  of  straight  lines  drawn  to 
the  centre  of  the  attracting  sphere,  become  imperceptible.  In  consequence  of  the  compa- 
ratively small  velocity  with  which  human  power  can  project  a  body,  its  path  always  meets 
the  earth,  and  its  motion  terminates.  But  if  the  whole  matter  of  the  earth  were  collected 
into  a  point  at  the  centre,  a  body  projected  fixim  a  point  4000  miles  distant  from  the  centre, 
and  with  such  a  velocity  as  human  power  can  communicate,  would  be  acted  upon  by  the 
same  forces,  with  a  body  similarly  projected  from  the  surface  of  the  earth.  But  on  the  sup- 
position now  made,  the  body  would  meet  with  no  obstacle,  but  would  approach  within  a  cer- 
tain distance  of  the  centre,  and  would  then  recede  from  it  until  it  reached  another  limit, 
when  it  would  again  approach,  and  go  on  in  this  manner,  approaching  and  receding  alter- 
nately, for  ever.  The  path  of  the  body  would  be  an  ellipse,  resembling  in  figure  the  orbit 
of  a  comet  The  extreme  portions  of  the  path  would,  as  to  sense,  be  portions  of  a  parabola. 
Hence  it  is  usually  laid  down  as  a  law  regulating  the  motion  of  projectiles,  that  v  ^  heavy 
body  be  projected  in  a  straight  line,  not  perpendicular  to  the  horixoUf  it  wiU  describe  a 
parabola  situated  in  the  vertical  plane  passing  through  that  straight  line,  and  havii^  its 
axis  perpendicular  to  the  horizon.    This  i^jrsical  trum  was  first  discovered  by  €ralilea 

The  force  of  gravity  near  the  surfoce  or  the  earth  being  uniform  in  its  action,  it  is  found 
that  the  moticm  which  it  produces  corresponds  in  all  its  circumstances  with  that  which 
mathematical  reajsoning  shows  should  result  fifom  the  action  of  a  constant  force.  The  swu^ 
through  which  the  body  falls  are  proportional  to  the  squares  of  the  times,  and  the  velocity 
is  proportional  to  the  time  durin^gf  which  the  body  has  been  fJUng. 

From  the  third  law  of  Kepler,  it  is  not  difficult  to  see  that  the  periodic  time  of  a  planet 
in  its  orbit  is  determined  entirely  by  the  mean  distance,  that  is,  half  the  transverse  axis ; 
and  is  not  at  all  affected  by  the  mcrease  or  decrease  of  the  conjugate  axis.  By  supposing, 
then,  the  conjugate  axis  to  be  continually  diminished,  we  are  led  to  this  conclusion,  that  the 
time  in  which  a  body  would  descend  to  the  sun,  if  allowed  to  fall  from  a  state  of  rest  at  any 
distance  from  him,  is  equal  to  half  the  time  of  revolution  in  an  ellipse  the  semitransverse 
axis  of  which  is  half  of  that  distance.  Let  T  be  the  time  of  revolution  of  a  planet  at  any 
distance,  and  t  the  time  of  revolution  at  half  that  distance ;  then,  by  the  third  law  of  Kepler, 

T  T 

T":  <*:  2*:  1';  hence  we  have  t  =  ^V  and  ^t  =  ^«.    But  |f  is  the  time  in  which  a  body 
would  foil  firom  the  distance  corresponding  to  T.    Hence  the  time  in  which  a  planet  would 
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JM  to  Ae  fUfi  by  the  aeUon  of  tike  eefUripeUU  force  U  o^wud  to  the  perioUc  time  divided 
by  y/^i  ox  (what  amounts  to  the  same  tmng)  to  the  periodic  time  multiplied  by  0170776, 
the  reciprocal  of  the  square,  root  of  82.  By  this  general  rule,  the  times  in  which  the  dif> 
ferent  pbrnets  would  reach  the  sun,  if  the  action  of  their  centrifugal  force  entirely  ceased 
at  the  moment  when  they  are  at  their  mean  distances,  are  as  follow: 


Dtr**  Bn. 

in 15  13 

Yenut. 39  17 

Earth. 64  13 

1S1  10 

Geres. SB7  6 

TmDam. 301  4 


D«y«.  Hn. 

Juno 354  19 

Varta 995  0 

Jopitar. 765  19 

Saturn 1901  0 

Gaornum  Bidna. 5485  0 

Hw  Moon  would  fldl  to  the  Earth  in. .       4  90 


The  principle  in  the  Newtonian  phi]o0oph]r»  that  the  efiects  produced  by  the  attraction 
of  a  body  depend  very  much  npcxi  tne  qnanti^  of  matter  which  it  contains,  furnishes  the 
means  of  resolving  a  problem  which  at  forst  sight  may  appear  of  such  difficulty  as  to  tran- 
scend the  powers  of  the  human  mind ;  namely,  to  determme  the  quantity  of  matter  in  the 
■on  and  punets.  Let  f  and  f  denote  the  forces  by  which  two  bodies  revolve  in  circular 
ortnts  raand  two  central  bodies,  of  which  the  masses  are  denoted  by  m  and  m'.  Let  r  and 
f^  be  the  radii  df  the  orbits,  and  t  and  f  the  periodic  times.  FVom  what  we  have  already 
ptoved  with  regard  to  a  force  that  retains  a  body  in  a  circular  orbit,  we  have 

r         t'  mm'  m         m'  r  r 

f:  f=^ — :  —    But  we  have  also/  :/*  =  —  :  — ;  therefore, —  :  — = —  :  — ;  and 


r9 


f  • 


m'  = 


It 


ft 


consequently,  m 

Thus  it  appears  that  the  maeeee  of  matter  in  the  bodiee  which  compoee  the  eoUar  wyttem 
mre  directly  ee  the  eubee  of  the  mem  dietancee  of  anv  bodice  which  revolve  round  them^ 
mkd  inverwdy  tu  the  equaree  of  the  ftmes  in  which  dke  revokUione  are  performed.  By 
means  of  this  principle,  the  masses  of  the  sun  and  of  the  planets  which  have  satellites  may 
be  compared  with  one  another.  With  regard  to  the  planets  which  have  no  satellites,  the 
qoantitf  of  matter  contained  in  them  can  only  be  guessed  ftom  the  e^ti  they  produce  on 
tne  motions  of  the  othor  planets.  The  quantity  of  matter  in  the  moon  can,  however,  be 
determined  with  gnotier  certainty,  by  comparing  together  the  inihience  of  the  sun  and  moon 
in  prodncing  the  tides  and  the  precession  of  the  equinoxes.  Hence  we  learn,  that  the  mat- 
ter in  the  moon  is  about  i|V.  o^  ^^  matter  in  the  earth. 

The  following  table  exhibits  the  masses  of  the  phmets,  that  of  the  son  being  considered 
as  unity: 


Mercury 
Venus 
The  Earth 
Mars 


S01III4 


nmw 


Jupiter       ------. 

Saturn        -«.....      ^s^ 

Uranus       -.----.     ttvty 


If  we  add  together  the  numbers  given  in  this  table,  it  will  be  found  that  tiie  whole  matter 
in  all  the  phmets  is  not  one-six-hundredth  part  of  the  matter  in  the  sun. 

Knowing  the  masses  of  the  planets  and  their  diameters,  we  can  determine  the  force  of 
gravity  at  their  surfoces ;  for,  supposing  them  to  be  spherical  bodies,  and  to  have  no  rotation 
on  their  axes,  the  forces  with  which  a  body  placed  on  their  surfoces  gravitates  to  litem  will 
he  proportumdl  to  their  maseeet  divided  by  the  squares  of  their  diameters. 

From  the  masses  of  Jupiter  and  the  ewrth.  La  Place  calculates  that  if  we  suj^Kise  them 
to  have  no  rotation,  a  body  which  at  the  earth's  equator  weighs  one  pound  would,  if  carried 
to  the  equator  of  Jupiter,  weigh  2.509  pounds,  supposiog  the  weights  to  be  measured  by 
the  pressures  exerted  in  the  two  situations.  If  the  centrifugal  force  produced  by  the  rota> 
tion  of  the  planets  be  taken  into  account,  however,  this  weight  must  be  diminished  by  about 
one-ninth  part  The  same  body  would  weiffh  about  27.65  pounds  at  the  surfoce  of  the  sun. 
Hence  it  rollows  that  a  heavy  body  would  were  descend  iJlxMit  425  foet  in  the  first  second 
of  time. 

We  have  hitherto  attended  chiefly  to  the  action  of  the  central  body  upon  that  which 
revolves  round  it;  but,  in  reality,  the  action  is  mutual.  The  planets  attract  the  sun  in  the 
same  manner  as  the  sun  attracts  the  planets ;  and  the  same  action  and  re-actkm  have  place 
among  the  primary  planets  and  then:  satellites.  Indeed,  the  gravitation  of  all  the  great 
bodies  of  the  system  towards  one  another,  appears  only  to  be  a  consequence  of  a  similar 
action  between  every  particle  of  matter  and  every  other  particle  of  matter.  This  great 
foet,  to  which  all  the  celestial  phenomena  are  ultimateljr  to  be  referred — that  the  particles 
of  matter  mutually  attract  each  other  by  a  force  varymg  inversely  as  the  squares  of  the 
diMta$ice9 — ^is  commonly  called  the  principle  of  Uhivkbsal  GaAvrrATiOR. 

The  mutual  attraction  of  the  booies  composing  the  planetanr  system  gives  rise  to  a  train 
of  consequences  which  it  has  required  the  utmost  eflbrts  of  human  ingenuity  to  unfold. 
We  have  already  remarked  that  the  planetary  motions  are  liable  to  a  variety  of  irregulari- 
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tiw  with  whidi  aocmato  obBenmtkm  hM  made  us  acqaunled.  Now,  here  we  see  the  canee 
to  which  all  these  inmilintiea  are  to  be  lefbrred.  if  the  aim  were  fixed  immovable  in  die 
centre,  and  onlj  one  punet  revolTmgp  round  him,  then  the  pa^  of  that  planet  would  be  an 
eUqiae,  from  which  tiiere  would  not  be  tiie  least  deviation ;  and  that  foeaa  which  is  tlie 
centre  of  motion  would  coincide  with  the  centre  of  the  aun,  eupposing  that  bodj  to  be 
spherical  and  composed  of  matter  of  uniform  density.  But  since  the  planet  attracts  the  sun 
as  well  as  the  sun  attracts  the  planet,  with  a  force  directly  proportional  to  the  mass  and 
inversely  proportioDal  to  the  square  of  the  distance,  it  follows  that  the  sun  must  abo  move 
in  an  elliptic  orbit  round  that  point  of  which  the  condition  is  in  no  way  disturbed  by  the 
mutual  action  of  the  revdYing  bodies,  namely,  their  ckntub  or  orayttt.  It  is  witii  this 
point  that  the  focus  of  the  oihit  of  the  planet,  and  that  of  the  solar  orbit,  would  coindie, 
and  about  which  the  radius  yector  of  eacn  would  describe  areas  prooortioBal  to  the  times. 
In  reference  to  this  point  also^  the  squares  of  the  periodic  times  wouki  be  proportional  to  the 
cubes  of  the  distances. 

If  we  suppose  two  or  more  planets  to  revolve  about  the  sun,  it  is  evident  that  the  motions 
of  all  would  be  disturbed  by  their  mutual  gravitation.  The  immense  magnitude  of  the 
sun  compared  with  that  of  any  of  the  planeta,  or  of  all  the  planets  taken  together,  snagfatv 
however,  give  to  his  attraction  such  a  preponderance  as  would  preserve  all  the  planetary 
orbits  neanv  elliptical ;  while  his  own  orbit  would  become  a  more  complicated  curve,  but 
such  as  to  nurnnh  a  centriftoal  force  in  respect  of  each  planet,  just  able  to  counterbalance 
the  gravitation  towards  it  The  centre  of  gravity  of  the  whole  system  would  be  a  point  to 
which  all  their  motions  are  to  be  referred.  Now  this  is  actually  the  case  of  the  planetaiy 
system.  Accurate  observation  proves  that  the  sun  is  not  at  rest  in  the  centre,  though  his 
motion  is  very  small.  His  centre  is  never  distant  fiom  the  centre  of  gravity  of  the  system 
so  much  as  his  own  diameter;  and  hence  the  orbit  which  he  describes  must  be  very  moon- 
siderable,  when  compared  with  the  orbits  of  the  planets.  With  regard  to  those  {Janets 
which  are  acccmipanied  by  satdlites,  it  is  not  the  centre  of  the  primary  which  traces  the 
elliptic  orbit  round  the  sun,  but  the  common  centre  of  gravity  of  the  ptimaiy  jrianet  and 
secondary  planets  which  revolve  round  it. 

The  perturbations  which  the  mutual  attraction  of  the  planets  produce  in  each  other's  mc^ 
tions  are  divided  into  two  classes.  The  one  cIbsb  affisct  the  fiffure  and  poaitian  of  the  ell^tic 
orbits,  and  increase  with  extreme  slowness :  these  are  called  ncmjOL  iRBavAums.  The 
other  class  depend  on  the  mutual  situation  of  the  different  planets,  and  acquire  the  same 
amount  whenever  the  same  relative  positions  occur:  these  are  called  pntMDic  iraQOAuriEs. 
Both  these  classes  df  inequalities  have  been  demonstrated  to  be  periodical ;  that  is,  they 
increase  only  to  a  certam  extent,  and  then  decrease.  Amidst  all  tne  changes  which  arise 
fiom  the  mutual  actions  of  the  heavenly  bodies,  there  are  two  things  which  remain  perpetu- 
ally the  same ;  namely,  the  greater  axis  of  the  orbit  which  the  planet  describes,  and  its 
periodic  time.    Thus  the  permanency  of  the  planetary  system  is  secured. 

To  subject  to  calculation  the  perturbations  of  the  sya!ts!h,  requires  the  solution  of  the 
following  problem :  three  bodies  or  given  magnitudes,  as  the  sun,  the  earth,  and  the  moon, 
being  projected  into  space  with  given  velocities,  and  in  given  directions,  and  attracting  each 
other  according  to  a  given  law,  namely,  inversely  as  the  squares  of  their  distances  fixun  each 
other,  wnd  directlv  as  their  masses ;  it  is  required  to  determine  the  nature  of  the  curve,  that 
one  of  them,  as  me  moon,  describes  about  one  of  the  other  two,  as  the  earth.  This  is  the 
celebrated  problem  of  the  three  booieb,  stated  in  all  its  generality,  but  under  this  aspect 
its  solution  is  beyond  the  reach  of  the  most  refined  methods  of  analysis  which  the  mathe- 
matical sciences  in  their  present  state  furnish.  In  its  application  to  the  purposes  of  physical 
astronomy,  there  are  certain  conditions  which  render  the  problem  less  difficult:  viz.  1. 
That  the  sun  greatly  exceeds  in  ma^itnde  the  other  two  bodies,  and  is  nearly  at  rest.  2. 
Its  distance  from  the  earth  and  moon  is  so  great,  that  it  may  be  considered  the  same  for  both. 
This  condition  fails,  however,  in  reference  to  the  action  of  the  primary  planets  on  one 
another,  a  circumstance  which  au^ents  the  difficulty  of  investigating  the  perturbations 
arising  fVom  their  mutual  gravitation.  3.  The  planetary  orbits  are  nearly  elliptical,  and 
the  a^rrations  from  the  ellipses  in  reference  to  each,  are  all  that  is  required.  Even  with 
these  limitations  the  problem  is  sufficiently  difficult,  and  has  engaged  the  attention,  and 
exereised  the  skill  of  the  most  celebrated  mathematicians  of  modem  time& 

The  general  view  which  we  have  now  given  of  the  planetary  disturbances  is  all  that  our 
present  object  requires.  We  shall  only,  merefore,  farther  advert  to  the  explanation  which 
the  theory  of  gravitation  affi)rds  of  the  figure  of  the  earth,  and  of  the  tides. 


CHAPTER  XVL 
nouRB  AHD  oomnrronoN  of  trb  babth  DsmroED  from  the  theost  of  oRAvrrATioif. 

In  the  beginning  (Chap,  in.)  we  proved  that  the  earth  must  be  nearly  spherical,  in  order 
to  account  for  the  general  phenomena  which  we  constantly  observe.    As  soon,  however. 
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» the  gvmnl  faw  vf  grmmkitmm  was  diaooyered,  it  ww  a  neoaflnxj  eooMqnmoQ  t]i&t  tiio 
eaiCh  eoold  not  lie  a  perfect  sphere,  hut  most  xmtfaer  be  an  oblate  spheroid  flattened  at  the 
poies,  and  evp^ed  out  at  the  eqaatnr,  and  Uiis  inference  is  independent  of  all  actoal  measure- 
ment,  bnt  nmy  be  oonftrmed  by  observatiQn,  and  in  fret  has  been  so,  as  will  be  afterwards 
iblly  proved.  This  deviation  firom  the  sj^encal  figure  is  to  be  attributed  to  the  inflnenoe 
of  the  oeatrifagal  ftne,  arising  fitom  the  earth's  diomal  rotation,  in  diminishing  the  feee  of 
gravity  from  tlM  pole  towaids  the  equator,  where  the  centrifugal  finoe,  in  refemoe  to  the 
sorface,  is  die  greatest  poswhto.  This  tendency  which  every  particle  of  matter  in  the^earth 
has  to  flv  off  in  the  direction  of  a  tawnt  to  ttie  circle  in  which  tiie  particle  is  carried  by 
the  eara's  motion  of  rotation  w«nld  Se  increased  if  that  motion  were  to  be  accelerated : 
and  may  be  conceived  to  be  increased  to  such  power  as  not  only  to  overcome  the  ftroe  of 
gravity,  bat  ako  the  twee  fay  which  the  partides  adhere  to  one  another,  and  ao  to  cause  the 
earth  to  separate  into  ftagmenta.  flupuuse  a  small  aatellite  to  revolve  round  the  earth  ckjse 
to  its  soifiice  at  the  equator;  its  periodic  time  may  be  deduced  from  that  of  the  moon,  on 
the  princ^le  that  the  sqnues  of  their  periodic  times  would  be  to  one  another  as  the  cubes 
of  their  d»tance&  For  we  have  (since  the  moan's  distance  is  about  sixty  times  the  semi- 
dinmeter  of  the  earth,  and  the  time  of  her  periodic  revolution  99843  minute^ 

.  60*:  l'=89843*:  iq.  of  the  periodic  time  of  the  sateUite. 
Hencse  we  obtain  the  periodic  time  nearly  equal  to  84^  minutes.  If  the  eardi  revelved 
ahont  its  azk  in  84^  minutes  while  soch  a  satellite  described  a  circular  orbit  close  to  iti 
sur&ce^  the  satellite  would  therefcre  appear  to  be  at  rest  on  the  suiftce,  but  would  not  in 
the  least  degree  press  upon  it,  because  the  force  of  gravity  would  be  exactljr  counteihaknced 
by  tte  ecntrifhgal  ibrce  produced  by  the  motion  of  the  satellite  in  its  orbit  Now,  all  the 
obfects  on  the  su^boe  at  the  equator  would  be  in  the  verv  same  circumstances  wiUi  the 
aatellite;  for  they  actttall;^  describe  circles  in  consequence  of  the  earth's  motion,  and  if  the 
earth  revolved  in  84|  mnrntes,  their  centrifhgal  force  would  become  exactly  etiual  to  the 
force  of  gravity ;  so  that  they  would  no  longer  have  weight  If  the  earth's  motion  of  rota> 
tion  became  stul  moce  ranid,  they  would  fly  off  fiom  the  sorfooe. 

At  the  equator  a  body  descrfoes  a  circle  of  which  the  circumference  is  about  182,106,600 
feet  in  W  66^  nearly :  it  must  therefore  describe  an  arc  of  about  1528  feet  in  a  second 
of  time.  From  wbtX  we  have  shown  already  respecting  central  forces,  it  is  evident  that,  by 
dividing  the  square  of  this  arc  bv  the  diameter  of  the  earth,  we  shall  find  the  deflection 
from  the  tangent  in  a  second,  which  will  be  the  measure  of  the  centrifonl  force.  This 
deflection  amounts  toabout  ^^  of  an  inch,  or  f]^  of  16i^  feet,  the  space  tfaroo||[h  which  a 
body  would  iall  in  a  second  by  the  force  of  apparent  gravity.  The  centrifiigal  force  at  the 
equator  is  therefore  the  7}^  P*^  of  the  sensble  weight  erf*  a  body,  or  j\^  part  of  its  real 
weight  Suppose,  then,  a  body,  when  weighed  at  the  equator  by  a  mning-steel  yard,  to  be 
found  capdde  of  drawing  out  the  spring  to  the  division  288:  if  that  body  were  weighed  at 
the  pole,  where  the  centrifiigal  force  vanishes,  it  would  draw  out  the  spring  to  the 
division  280. 

It  admits  of  bemg  demonstrated  that,  proceeding  fl!om  the  equator  where  the  centrifiigal 
force  is  tAe^restesf  toward  either  po^  where  it  vanities,  tAetncrsuse  of  ^revilytnilt/fereitf 
Isftlndes  fs  ss  the  $quare  of  the  nne  of  the  Utitttde, 

Such  being  the  nature  of  the  fi>rces  that  act  upon  every  particle  of  matter  of  which  the 
earth  is  composed,  tike  determiMition  of  He  figwre  from  pAystcsl  prtnctples  involves  the 
solution  of  the  two  following  problems: — 

1.  What  is  the  law  according  to  which  a  particle  will  gravitate  towards  a  solid  of  a 
given  foim  mm!  constitution,  the  particle  being  supposed  situated  either  within  or  without 
the  solid? 

2.  What  figure  will  a  maao  of  matter,  either  wholly  or  partly  fluid,  assume  in  conse- 
quence of  the  joint  efiect  of  the  attraction  of  its  particles  (that  attraction  varying  inversely 
as  the  squares  of  their  distances),  and  a  centrifiigal  fiirce  arising  firom  the  rotation  of  the 
mass  about  an  axis?  Both  these  problems  involve  a  great  degree  of  difficulty;  and  the 
second  is  even  more  intricate  than  the  fint,  in  consequence  ot  the  reciprocal  relations 
subeistbig  between  the  figure  of  the  attracting  body  and  the  law  of  gravitation  at  its  Burfiu», 
which  renders  a  knowledge  of  the  one  necessary  to  the  determination  of  the  other. 
Assuming  that  an  homogeneous  fluid  of  the  same  mean  density  with  the  earth  has  the 
figure  of  an  oblate  sphered,  and  revolves  on  its  axis  in  23^  56*  4*  of  solar  thne,  it  wonld  be 
tn  equiUlMo^  if  the  axis  of  revolution  wen  to  the  equatorial  diameter  in  the  propoition  of 
229  to  230.  This  is  the  figure  which  Newton  ascribed  to  the  earth ;  and  though  the 
assumption  which  he  made  orsuch  a  figure  was  certainly  gratuitous,  the  result  of  his  inves- 
tigation m  almost  the  same  as  later  writers  have  obtained  b^  a  more  rigorous  as  well  as 
dnect  mode  of  reasoning  than  that  which  he  employed.  Again,  it  has  been  demonstrated  by 
La  Place,  that  a  fluid  and  homogeneous  mass,  of  the  mean  density  of  the  earth,  cannot 
lemmn  m  equilifarinm  and  posBess  at  the  same  time  an  elliptic  fijfure,  if  the  time  of  its 
Mtstion  be  leoi  than  2^  2&"  IT.  If  the  time  of  revolution  exceed  this,  there  msyalways  be 
two  ePiplie  spheroids,  and  not  more,  in  which  the  equilibrium  may  be  maintained.    Inthe 
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cue  ciihe  mui  lefohrini^  in  23^  50"  4P,  the  one  ■pheraid  m  tbtt  which  hu  alreiidy  heen 
mentiaDed;  the  other  is  coe  in  iriiidi  the  pokr  diameter  is  to  the  eqiiAtoriai  in  the  ntk>  of 
1  to  061.  The  eztreme  ihtnoei  of  this  ipheroid  most  render  the  force  of  gnLYitj  at  the 
equator  ahnost  nothing;  the  fluid,  therefore,  would  be  so  easfljdisHpated  that  this  eqnilibriom 
can  scarcely  be  re^^araed  as  stable. 

Another  conclasion  on  this  snbiect,  deduced  by  Ckiranlt,  is,  that  if  the  flnid  mass  supposed 
to  rerolTe  on  its  axis,  instead  of  being  homo^oieoaa,  be  composed  of  strata  which  increase 
in  density  towards  the  centre,  in  order  to  remam  in  eqailibrinm,  it  most  still  possess  the  figure 
of  an  elliptic  spheroid,  but  the  obUteness  wiU  be  diminidied. 

The  oUatenesB  of  the  earth  at  its  poles  is  a  nhencxnenon  which  the  measurements  that 
have  been  made  of  arcs  of  the  merioian  haTO  placed  beyond  aU  doobt;  but  there  is  still  an 
uncertaintjr  as  to  the  exact  <juantity  of  the  comoressico.  The  results  obtained,  however, 
render  it  hi^y  probable  that  it  is  less  than  j^,  which  Newton,  proceeding  on  the  suppositioo 
of  a  uniform  deiwilT,  assigned  for  the  compression.  Hence  we  may  conclude,  that  if  the 
earth  is  a  spheroia  of  eipiilibnum,  it  is  oenser  in  the  interior  than  at  its  sor&ce.  This 
inference  has  been  yerified  by  Tery  accurate  experiments  made  tj  the  late  Dr.  Maakelyne 
on  the  sides  of  the  mountain  Schehallien,  in  Perthshire.  The  object  was  to  determine  the 
derangement  of  the  plummet  by  the  vicinity  of  this  lofty  and  solid  mountain;  andtheresultai, 
obtained  fixm  observation  made  at  two  stations  on  the  south  and  north  sides  of  it,  showed 
that  the  plunmiet  deviated  from  the  direction  of  gravity  towards  the  mountain  more  than 
7".  The  Quantity  of  this  change  of  direction  gives  theratioof  the  attraction  of  the  mountain 
to  that  of  the  whole  earth,  or  to  the  force  of  gravity,  equal  to  the  ratio  of  1  to  17804.  Bat 
the  bulk  and  figure  c€  the  mountain  being  also  obtamed  by  a  trigonometrical  survey,  its  mean 
densiUr  was  found  to  be  to  the  mean  density  of  the  earth  nearly  as  5  to  9.  Thus  it  appears 
that  the  mean  density  of  the  earth  is  not  much  leas  than  double  the  density  of  the  rocks 
which  compose  the  mountain  Schehallien ;  and  these,  acain,  seem  considerably  more  dense 
than  the  mean  of  those  which  form  the  exterior  crust  of  the  earth. 

It  may  appear  an  objection  to  this  mode  oi  reasoning  concerning  the  figure  of  the  earth, 
that  it  is  not  evident  how  a  centrifiigal  force  should  produce  the  same  efSxt  on  a  solid  body, 
like  the  earth,  that  it  does  upon  a  fluid  mass.  But  the  &ct  that  the  earth  has  made  an 
approximation  to  the  spheroid  of  equilibrium^  is  an  indication  that  either  the  entire  mass 
was  originally  fluid,  firom  whatever  cause ;  or  the  repeated  waste  and  reconsolidation  of  the 
parts  near  the  sur&ce  has  gradually  produced  the  spheroidal  figure.  In  either  of  these 
modes  the  power  of  cohesion,  which  in  the  solid  body  resists  the  effect^  of  the  centrifiigal 
force,  may  have  been  overcome.  However  irregular  a  body,  whose  surfiu^  is  composed  of 
land  and  water,  may  be  in  its  primitive  form ;  hy  the  process  of  constant  waste,  the  more 
prominent  parts  are  graduaUy  worn  down,  and  the  matter  which  composed  them  is  deposited 
in  the  lower  parts  which  are  occupied  by  the  water :  here  it  acquires  a  horizontal  stratifica^ 
tion ;  and  having,  by  certain  mineral  operations,  under  the  transforming  hand  of  nature,  been 
consolidated  into  stone,  the  water  bein^  removed,  it  may  again  form  a  part  of  the  solid  crust 
of  the  earth.  In  this  manner  the  primitive  irregular  form  wUl  gradually  disappear,  and  the 
surfiice  in  the  course  o£  ages  acquire  a  position  at  rig|it  angles  to  the  direction  of  gravity ; 
so  that,  by  the  action  of  the  centrifiigal  rorce,  there  will  be  a  constant  approximation  made 
to  the  spvieroid  of  equilibrium.  The  irregular  distribution  of  the  heterogeneous  materials 
which  compose  this  terraqueous  globe  may,  perhaps,  prevent  the  c(»ncidence  fixMn  ever 
being  complete. 

It  admits  of  being  demonstrated,  that  if  the  earth  were  a  perfect  sphere,  and  composed  of 
matter  of  uniform  density  at  equal  distances  fixnn  its  centre,  the  action  of  the  solar  and 
lunar  attraction  upon  it  would  be  the  same  a&if  the  whole  terraqueous  mass  were  condensed 
into  a  point  at  the  centre.  Hence  the  position  ci  its  axis  would  not,  in  that  case,  be  in  the 
least  degree  afiTected  by  its  gravitation  towaids  the  sun  and  moon,  but  would  remain  parallel 
to  itself  while  the  earth  performed  its  annual  revolution.  In  consequence  of  the  spheroidal 
figure,  however,  the  eartn  may  be  considered  as  composed  of  a  sphere  of  which  the  radius  is 
half  the  polar  axis,  and  of  a  quantity  of  redundant  matter,  which  is  distributed  over  it  in 
such  a  manner  as  to  swell  out  the  equatorial  regions.  The  action  of  the  solar  and  lunar 
attracti<Hi  on  this  redundant  matter  produces  the  precession  of  the  equinoxet  and  the  nutation 
of  the  earth*8  axis.  The  complete  explanation  of  these  phenomena  affords  one  of  the  hap- 
piest illustrations  of  the  Newtonian  doctrine  of  attraction;  but  requires  at  the  same  time 
the  aid  of  some  of  the  most  abstruse  theories  both  in  pure  mathematics  and  mechanics. 


CHAPTER  XVn. 

THE  TIDES. 

Thi  alternate  rise  and  foil  of  the  surface  of  the  sea,  or  it  flux  and  reflux,  known  by  the 
name  of  the  Tinxs,  is  a  phenomenon  which  has  attracted  the  attention  of  mankind  from  the 
earliest  periods.    Herodotus  and  Diodorus  Siculus  take  notice  of  the  daily  flux  and  reflux 
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of  the  waten  of  the  Red  Sea  or  Anhkn  Gal(  the  latter  hktarian  dewribing  it  as  a  great 
and  npid  tide ;  bot  nether  of  these  writen  ftrma  any  oonjectiure  respecting  its  cause.  Ob- 
servation most  soon  have  shown,  that  this  periodical  ebbing  and  flowing  of  the  waters  of  the 
ocean  had  an  intimate  connexion  with  the  position  of  the  son  and  moon  in  the  heavens ;  and, 
acoosdingly,  we  find  that  Plix^  not  only  describes  the  phenomena  of  tides,  bat  expressly 
attribates  them  to  the  action  of  these  Imninaries. 

It  was  not,  however,  until  Newton  applied  the  principle  of  oniversal  jmvitation  to  explain 
these  phenomena  that  the  theory  of  the  tides  was  fully  understood.  The  weight  of  a  body 
on  the  sur&ce  of  the  earth  arises  finom  the  tendency  which  the  particles  composing  it  have 
to  the  centre  (or  to  a  point  near  the  centre),  in  obedience  to  the  law  of  gravity.  But  as 
every  object  on  the  earth's  sur&ce  gravitates  towards  the  sun  and  moon,  as  weU  as  towards 
the  earth,  it  follows  that  the  solar  vad  lunar  attraction  must  afiect  the  wei^^t  of  terrestrial 
objectSL  Upon  solid  bodies,  between  the  particles  of  which  adhesive  force  is  powerihl,  no 
diecemible  effects  are  jproduced  by  this  attraction.  Bot  the  case  is  alto^ther  diflforent  with 
regard  to  the  waters  or  the  ocean,  the  component  particles  of  which  yield  to  the  slightest 
impulse ;  so  that  any  alteration  in  their  weight  that  does  not  equally  af^t  the  whole  must 
be  followed  immediately  by  a  motion  of  the  parts  of  the  fluid  mass,  which  will  continue 
until,  by  a  new  arrangement  of  the  particles,  the  equilibrium  is  restored. 

To  see  what  must  be  the  general  eflfect,  arising  fiom  the  action  of  the  sun,  if  the  whole 
florfoce  of  the  globe  were  oovmd  with  water ;  let  A  C  B  O  0^.  90.)  be  the  watery  sphere,  8  the 
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son,  and  E  the  centre  of  the  earth.  Let  the  gravitation  of  the  centra]  particle  E  to  the  sun 
be  represented  by  the  line  E  S,  and  the  gravitation  of  anv  other  particle  M  by  the  line 
M  8  D.  Let  the  force  M  D  be  resolved  into  two  forces,  M  H  equal  and  parallel  to  E  8,  and 
M  G.  The  force  M  H  does  not  in  the  least  degree  a£^t  the  mvitation  of  the  ^article  M 
towards  the  cenlte  E;  and  M  G  is,  therefore,  the  only  disturbing  force.  If  8  M  be  pro- 
duced to  iheet  the  circle  A  C  B  O  in  the  point  m,  the  action  of  the  sun  on  a  particle  situated 
at  m  is  less  than  its  action  on  the  central  particle  E ;  so  that  i£  tnd  represent  the  gravita- 
tion of  the  particle  m  towards  the  sun,  the  point  d  vnll  foil  on  the  opposite  side  of  8  from 
the  point  D ;  and  the  force  m  d  being  resolved  into  two  forces,  m  h  equal  and  parallel  to  ES, 
and  the  disturbing  force  m  ^,  it  is  evident  that  the  tendency  of  the  force  m  ^  is  to  diminish 
the  gravity  of  the  particle  m,  in  like  manner  as  the  force  M  G  diminishes  the  gravity  of  the 
partusle  M.  When  the  point  M  coincides  with  A,  the  angle  E  8  M  is  the  angle  under 
which  the  semidiameter  of  the  earth  is  seen  from  the  sun;  therefore  E  8  M  can  never  ex- 
ceed 8|" :  whence,  in  determining  the  direction  and  quantity  of  the  disturbing  force  from 
the  geometrical  relations  of  the  lines,  we  may  consider  the  lines  D  G,  8  L,  and  D  M  as 
fMWfKfHfif^^  and  M  L  may  be  taken  for  the  disturbing  force.    Again,  the  difierence  between 
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8  M  and  S  E  10  gtmltmt  when  the  point  M  coincidet  with  C  or  O.  Ihit  if  w«  oonnder 
that  C  E,  the  diffeience  between  S  E  and  8  M  when  grreateat,  ia  only  abont  j^iw^  part  of 
8  E,  it  ia  evident  that  we  conunit  bnt  a  very  amall  error  in  anppawing  8  M,  8  N,  and  8  E 
in  every  position  equal  Now,  aince  8  E  and  D  M  repreaent  the  ipmvitation  of  the  pard- 
eke  E  and  M  towards  the  aun  reapectively,  we  have  SE:DM  =  8M':SE';  therefiire, 

^^  SN« 

aince  8  S  and  8N  may  he  eooaidered  equal*  D  M  =  g3|..  Bnt  8N  =  8M  + MN,  there- 
fore SN»=  8  Bl*+ 38  M*  X  MN+38MX  MN«-fMN».  The  quanti^rMN  ia  ao 
smalL  compared  with  8  M,  that  the  two  kat  terma  of  thia  ezpreaaion  for  8  N>  may  be  ne- 
^^  8N» 

gleded:  we  have,  therefore,  8 N*  =  8 M*+ 3  8 M>  X  MN,  and  g^  =  8M  +  3MN: 

wherefore,  also,  DM  =  8M+3MN;aDd  taking  8  M  from  each,  wefind8D  =  3MN. 
Now,  aince  6  D  may  be  considered  equal  to  L  8  +  8  D,  and  £  8  is  by  construction  equal 
to  G  D>  it  ia  evident  that  £8  =  LS+SD,  or  taking  L  8  from  each,  £  L  =  8  D.  Hence 
£  L  =  3MN,  and  the  disturbing  fyree  for  any  point  M  is  determined  both  in  directioB  and 
magnitude. 

Suppose  now  that  A  C  B  0  (Jig,  40.)  is  the  terraqueous  globe,  E  S  a  line  directed  to  the 
sun,  and  A  £  B  &  section  by  that  circle  which  separates  the  enlightened  from  the  dark 
hemisphere.  Let  M  be  any  particle  on  or  within  the  mass.  Through  the  point  M  draw  a 
straight  line  M  N  perpendicular  to  the  plane  A  £ B,  and  in  E  8  take  E  L,  ^ual  to  3  M  N: 
join  It  M ;  then  L  M  represents  the  durection  and  intensity  of  the  disturbing  foree  which 
the  sun  exerts  on  the  particle  M.  Let  the  foree  L  M  be  resolved  into  two  forees,  one,  M  £» 
directed  towards  the  centre  of  the  earth,  and  the  other,  M  R,  tending  from  the  plane  A  E  B 
towards  the  sun.  Suppose  the  same  construction  to  be  made  for  eveir  point  of  the  sphere, 
the  whde  being  supposed  covered  with  water,  it  ia  evident  that  the  mrces  represented  by 
M  E  will  balance  one  another,  and  therefore  need  not  be  considered.  But  the  foree  repre- 
sented by  M  R  will  diminish  the  gravity  of  every  particle  M,  reckoned  in  the  direction  of 
a  line  perpendicular  to  the  plane  of  that  great  cirele  of  the  earth  which  separates  the  illu- 
minated from  the  dark  hemisphere.  The  foree  thus  Hifniniahing  the  gravity  will  be  propor- 
tional to  three  times  the  distance  of  the  particle  from  the  same  plane ;  fodr  R  M  is  equid  to 
L  £  or  3  M  N.  Every  particle  in  any  column  M  N  being  thus  acted  on  by  a  foree  which 
evidently  tends  to  destroy  the  equilibnum  of  the  fluid  mass,  the  water  in  that  column  can- 
not remain  at  rest  Its  equilitnium  may  be  restored,  however,  by  the  addition  of  a  small 
portion  M  m^  which,  by  restoring  the  weight  of  the  column,  enables  it  to  resist  the  pressure 
of  the  adjacent  columns.  A  sunilar  addition  may  be  made  to  each  column,  perp^idicular 
to  the  plane  A  E  B :  and  the  result  will  be  that,  from  being  spherical,  the  figure  or  the  globe 
will  be  changed  into  that  of  an  oblong  elliptical  epheroid,  having  its  axis  directed  towards 
the  sun,  and  its  poles  in  those  points  of  the  surface  which  have  the  sun  in  the  zenith  and 
nadir. 

Let  the  figure  into  which  the  watery  sphere  would  be  transformed  by  the  solar  action  be 
represented  by  the  ellipse  acbo  (Jig,  41.; :  the  points  o  and  c  are  the  poles  of  the  spheroid ; 
and  at  these  points  the  watera  are  hu^est  above  the  nthere  A  C  B  O  of  equal  capacity,  while 
all  round  the  cireumference  B  E  A  the  watera  are  below  their  natural  level.  By  calculation 
it  is  found  that  the  diflTerence  between  £  c  and  £  a  is  about  twenty-four  |uid  a  half  inches ; 
BO  that  the  deviation  from  the  spherical  figure  is  not  great. 

The  figure  which  the  watery  spheroid  assumes  must  be  in  a  slight  degree  influenced  far 
the  spheroidal  figure  of  the  eurth ;  but  the  deviation  from  the  spherical  ngure  is  so  small, 
that  its  eflTect  in  ehanging  the  spheroidal  figure  oi  the  watera  on  the  aurSuse  of  the  earth 
must  be  quite  inconsiderable,  if  the  earth  were  at  rest,  the  watery  spheroid  would  acquire 
that  form  which  would  produce  an  equilibrium  amcmg  all  its  particles.  This,  however,  can 
never  happen  under  the  actual  cireumstances  of  the  case,  because  some  time  must  eli^ee 
before  an  accelerating  force  can  produce  a  finite  change  in  the  disposition  of  the  watera ; 
hut,  by  the  motion  or  the  earth  on  its  axis,  the  disturbing  force  is  every  instant  applied  to  a 
di^rent  part  of  the  surfiice,  so  that  the  position  of  equilibrium  can  never  actuallv  be  attaii^ 
ed.    Such,  then,  is  the  general  efiect  which  the  solar  action  would  produce  if  the  whole 

Slobe  were  fluid,  or  a  sj^erical  nucleus  covered  with  a  fluid  of  equal  density.    To  explain 
le  phenomena  of  the  tides,  however,  it  is  indispensably  necessary  to  take  into  account  the 
action  of  the  moon. 

It  is  with  the  moon  that  the  tides  are  principally  connected ;  and  the  sun's  influence  ia 
known  only  by  its  increasing  or  diminishing  the  effects  of  her  more  powerful  action.  Thia 
greater  influence  of  the  moon  in  producing  the  tides  arises  from  her  vicinity  to  the  earth, 
when  compared  with  the  sun,  her  distance  being  onlv  about  ^i^  pvt  of  his.  It  must  be 
i^Lrefully  kept  in  view,  that  it  is  not  the  mere  action  of  the  sun  ana  moon  that  produces  the 
tidea  in  the  ocean,  but  the  ineqtuUiHeM  in  the  action  of  each :  and  the  gravitation  of  the 
watera  of  the  ocean  to  the  moon  is  much  more  unequal  than  their  gravitation  to  the  son. 
Whatever  has  been  proved  with  regard  to  the  influence  of  the  sun  in  producing  tides  in  the 
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oeeaa  k  aqnaHy  applioabte  to  the  moon.  The  mtatB  wili  be  aeeaaidftted  innediatelT 
Qoder  her,  end  on  tbs  opposite  aide  of  the  gkhe^  pvodaciiif  a  spheioid  of  the  nine  kiiid  wita 
that  which  we  have  ahown  musi  be  produced  b^  the  imeqniil  aetku  of  the  mm*  bat  more 
ekwgaled;  and  this  apheroid,  directed  toward  the  moon,  will  follow  her  in  her  apparent 
daily  revohition  about  the  earth.  In  oonseqoence  of  thia  aimaltaneooa  gravitation  towarda 
both  luminaries,  the  ocean  mnat  aaaome  a  igvue  different  from  both  oif  theae  apheroida; 
which  win  beoome  blended  and  qiriiatingoiah&le.  The  reaulting  figure  resemblea  each  of 
theaphetoidain  being  elongated,  and  ita  moat  elevated  parts  are  fyaad  to  follow  the  more 
powerful  of  the  diaturfaingMiiee,  namely,  the  moon,  in  her  apparent  diurnal  revolution  about 
the  earth.  We  may,  without  aenaible  oror,  auppose  that  the  change  produced  in  any  part 
of  the  ocean  by  the  eombtned  action  of  the  aun  and  motm,  ia  the  aum  or  the  difference  of  the 
chancea  which  thOT  vrould  have  produced  if  acting  aepantely. 

We  have  already  remarked  tnat  the  rapid  motion  of  the  watera,  in  coDaeqoeoce  of  the 
diurnal  motion,  preventa  them  from  ever  aawiming  the  figure  which  would  be  requinto  for 
the  equilibrium  of  the  forcea  acting  on  them ;  ao  that  they  oacillate  continually,  alteniately 
ai^Hoaching  to  that  figure  and  receding  finom  it  The  motion  thua  communicated  to  them 
is  one  not  of  transferase,  but  of  undulation,  one  part  riaing  and  another  sinking,  unleaa 
when  from  want  of  depth  of  water  the  balance  between  the  adjacent  columna  ia  destroyed. 
We  may,  therefore,  regard  the  two  elevations  produced  in  the  ocean  by  the  inequalitiea  in 
the  eolar  and  lunar  actiona  aa  two  vast  waves  which  follow  the  moon  in  her  apparent  diurnal 
motion.  The  line  joining  the  tops  of  these  two  waves  is  not  directed  to  the  moon,  as  would 
be  the  case  if  the  earth  and  moon  were  at  rest,  but  is  directed  to  a  point  about  90P  to  the 
eastward  of  the  moon.  This  ariaea  fixxn  the  inertia  of  the  water,  which  causea  it,  when 
once  put  in  motion,  tooonCmue  to  nae  for  a  time  after  the  impulae  communicated  has  ceased. 
If  we  consider  the  tides  relatively  to  the  whole  surface  of  the  globe,  there  is  a  meridian,  there* 
foie,  about  BOP  eastward  of  the  moon  ^iiere  it  is  always  hioh  WATnt,  both  in  the  hemisphere 
whcoe  the  moon  is,  and  the  opposite  hemisphere.  On  the  west  side  of  the  meridian  the  tide 
kjlowingj  and  on  the  east  side  of  it  the  tide  is  ebbiw.  On  the  meridian  which  is  at  right 
angles  to  the  fonner,  it  is  eveir where  u>w  watbr.  If  we  suppose,  then,  the  sun  and  moon 
to  be  in  the  equator,  and  an  observer  to  be  situated  on  the  sur&ce  of  the  water  under  the 
equator;  when  the  moon  has  risen  30^  above  his  horizon,  the  state  of  the  tide  to  that  observer 
will  be  low  water.  As  the  moon  advances  towards  his  aenith,  the  tide  will  flow ;  and  when 
Ae  has  reached  a  point  about  dO^  to  the  westward  of  his  lenith,  the  summit  of  the  wave  will 
reach  him,  and  then  the  state  of  the  tide  will  be  high  water.  As  the  moon  approaches  the 
western  horiaon,  the  observer  will  see  the  water  gradually  subside  as  it  had  formerly  risen ; 
and  when  she  has  deacended  90^  below  the  hori7.on,  it  is  again  low  water.  As  the  moon 
continues  her  course  below  the  horizon,  the  waters  again  gradu^l^  rise  by  the  approach  of 
the  other  wave  until  its  summit  arrives  at  the  observer,  and  again  produces  high  water ; 
when  the  moon  has  passed  the  opposite  meridian,  and  reached  a  point  90^  beyond  it,  the  tide 
again  begins  to  ebb  as  the  wave  rolls  on,  and  the  same  phenomena  are  repeated  in  the  same 
onler.  ThuB,  in  the  qnce  of  time  in  which  the  moon  performs  her  diurnal  ravolution,  which 
may  be  called  a  lunar  day,  and  consists  of  nearly  24^  50",  there  occur  two  tides  of  flood  and 
two  of  ebbi  The  time  between  one  high  water  to  the  next  is  about  12^  25*,  and  the  instant 
of  low  water  is  nearly  but  not  ezactlv  the  middle  of  this  interval,  the  tide  in  general  taking 
about  nine  or  ten  minutes  more  in  owing  than  in  flowing. 

Sfiring  and  neap  tides.  As  the  magnitude  of  the  two  waves  which  produce  the  rise  and 
foil  of  the  tide  depends  on  the  action  of  the  sun  as  well  as  on  that  of  the  moon,  it  is  evident 
that  the  height  to  which  the  water  rises  and  foils  must  be  affected  by  the  relative  position 
of  the  two  luminaries.  At  new  moon  and  full  moon  the  actions  of  the  sun  and  moon  are 
oambined,  but  at  the  quadratures  they  ooimteract  each  other.  In  the  former  case,  the  two 
spheroids  produced  by  the  solar  and  lunar  actions  have  their  axes  coincident  or  nearly  so; 
in  the  latter,  their  axes  axe  at  right  angles  to  each  other.  Hence,  at  new  and  full  moon  the 
flood  tide  will  rise  higher,  and  the  ebb  Ude  will  sink  lower,  than  usual.  The  reverse  of  thia 
will  happen  when  the  moon  is  in  either  of  her  quadratures :  the  flood  tide  will  not  rise  so 
high  aa  usual,  nor  will  the  ebb  tide  sink  so  low.  This  is  exactly  coincident  with  experience ; 
ajvl  we  here  perceive  the  cause  of  what  are  called  sfbino  tidis  and  nsap  rmna.  About 
the  time  of  full  moon  and  change  the  tidea  riae  higher  than  when  the  moon  preaents  any 
other  phaaiaL  The  huffaeat  tide  does  not  happen,  however,  the  first  after  the  opposition  or 
conjunction,  though  tne  distuibing  forces  are  then  imited,  but  some  time  after;  and  the 
cause  of  thk  is  the  same  which  preventa  the  time  of  high  water  of  any  one  tide  coinciding 
with  the  time  of  the  moon  being  on  that  meridian  under  which  the  tide  happena ;  namely, 
the  inertia  of  the  water,  or  that  tendency  which  all  matter  has  to  retain  its  state  whether 
of  rest  or  motion.  At  Brest,  where  an  accurate  register  was  kept  of  the  phenomena  of  the 
tides  about  the  beginning  of  the  last  century,  it  was  found  that  the  highest  tide  happened 
about  a  day  and  a  fiilf  after  the  new  and  full  moon.  If  the  time  of  high  water  ccHncide  with 
the  very  time  of  conjunction  or  oppoeition,  the  third  high  water  after  that  ia  the  highest  of  all. 
Tliis  is  called  the  sPEno  txdb.  Txom  this  period  the  tides  gradually  decrease,  until  thethird 
Vou  I.  R 
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high  water  after  tiie  moon's  quadntore,  which  10  the  lowest  of  all,  and  is  called  the  skap 
TiOB.  But  having  reached  their  utmost  depression,  the  tides  again  increase  until  the  occur- 
rence of  the  next  spring  tide ;  and  so  on  continually.  The  higher  the  tide  of  flood  rises,  the 
lower  the  ebb  tide  generally  sinks  on  that  day.  The  total  magnitude  of  the  tide  is  estimated 
by  the  difference  between  high  and  low  water.  At  Brest  the  medium  spring  tide  is  about 
19  feet,  and  the  medium  neap  tide  about  9  feet 

'Efftci  in  different  hemi$phere9.  Let  us  next  suppose  the  sun  and  moon  to  be  situated  in 
one  of  the  tropics;  the  two  waves  raised  in  the  ocean  hv  their  actions  on  opposite  sides  of 
the  globe  will  now  roll  along  under  the  tropics.  If  an  observer  be  placed  on  the  surface  of 
the  water,  and  under  the  same  tropic  in  which  the  sun  and  moon  are  situated,  he  will  still 
see  two  tides  of  flood  and  two  of  ebb ;  but  they  will  not  correspond  in  all  their  circumstuicea, 
as  they  did  on  the  former  supposition.  The  depth  of  the  high  water  produced  by  the  wave 
situated  in  the  same  hemisphere  with  the  moon,  will  evidently  be  greater  than  that  of  the 
high  water  produced  by  the  wave  which  rolls  along  under  the  other  tropic  in  the  opposite 
hemisf^ere  nom  the  moon ;  for  the  observer  will  see  the  very  summit  <^  the  one  wave,  and 
only  the  sloping  side  of  the  other.  To  an  observer  situated  under  the  tropic  on  the  opposite 
side  of  the  equator  from  the  sun  and  moon,  the  case  would  be  reversed ;  and  if  he  were  so 
fiur  removed  fhxm  tiie  equator  as  to  be  situated  under  the  polar  circle,  no  part  of  the  wave 
accumulated  in  the  same-  hemisphere  with  the  moon  would  reach  him ;  so  that  he'  would 
see  only  one  tide  of  flood  and  one  tide  of  ebb  daily  produced  by  the  motion  of  the  other 
wave. 

This  also  is  consistent  with  what  we  know  respecting  the  tides  from  observation.  All  the 
phenomena  are  found  to  be  modified  by  the  latitude  of  the  place  of  observation ;  and  some 
phenomena  are  found  to  occur  in  high  latitudes,  which  are  not  at  aU  seen  when  the  place 
of  observation  is  under  the  equator.  In  particular  when  the  moon  and  the  observer  are  on 
the  same  side  of  the  equator,  that  tide  in  which  the  mocm  is  above  the  hanxon  is  greater 
than  the  other  tide  of  the  same  day  which  happens  when  the  moon  is  below  the  horiacm. 
The  contrary  takes  place  when  the  moon  and  the  observer  are  on  opposite  sides  of  the 
equator :  in  this  latter  case,  if  the  polar  distance  of  the  observer  be  equal  to  the  moon's 
declination,  he  will  see  but  one  tide  m  the  day,  continuing  to  flow  for  twelve  hours  and  to 
ebb  for  twelve  houra  We  have  supposed  for  simplicity  the  sun  and  moon  to  be  in  the  equar 
tor,  or  in  one  of  the  tropics ;  but  it  is  evident  that  this  can  seldom  be  the  case.  The  two 
luminaries  are  capable  of  an  infinite  variety  of  positions  in  reference  to  each  other,  as  well 
as  in  reference  to  any  particular  point  of  the  earth's  surface.  The  phenomena  with  regard 
to  particular  places  must,  therefore,  be  endlessly  diversified ;  but  by  tracing  the  general 
features,  the  principles  become  apparent  upon  which  all  the  iMienomena  depend. 

The  influence  or  the  sun  and  moon  in  producing  tides  in  tne  ocean  will  evidently  be  aug- 
mented when  tiiese  bodies  are  nearer  to  the  earth,  and  diminished  when  their  distances  are 
increased.  From  this  cause  it  arises,  that  when  the  moon  is  in  that  part  of  her  orbit  where 
she  approaches  nearest  to  the  earth,  the  spring  tide  which  happens  at  that  time  is  the  highest, 
and  the  next  spring  tide  is  the  smallest ;  because  the  moon  is  then  nearly  at  her  greatest 
distance  from  the  earth.  This  makes  a  difference  of  2f  feet  from  the  mean  height  of  the 
spring  tide  at  Brest ;  and  consequently  of  double  that  quantity,  or  5}  feet,  between  the 
greatest  spring  tide  and  the  least  The  neap  tide  which  happens  between  these  two  very 
unequal  spring  tides  is  regular,  because  the  moon  is  then  nearly  at  her  mean  distance.  The 
reverse  of  this  takes  place  when  the  moon  is  at  her  mean  distance  at  the  time  of  the  change : 
the  spring  tide  is  re^lar,  but  the  two  neap  tides  difier  considerably  in  height  The  increased 
distance  of  the  sun  is  the  reason  why  the  spring  tides  in  our  summer  are  not  so  great  as  in 
our  winter.  At  the  mean  intensities  of  the  disturbing  forces,  the  sun  tends  to  raise  the 
waters  about  24^  inches,  and  the  moon  about  56.  Hence  the  spring  tide  should  be  about 
58+24i:=82i  inches,  and  the  neap  tide  about  56— 24^=33^  inches. 
'  Variations  caused  hy  cwitinents,  islands,  <f*c.  We  have  hitherto  supposed  the  two 
waves  which  produce  the  phenomena  of  the  tides  to  meet  with  no  interruption  in  their  pro- 
gress round  the  world.  Thb  is,  however,  &r  from  being  the  case ;  they  are  interrupted  b^ 
continents  and  islands,  and  may  be  propelled  or  retarded  by  the  action  of  the  wind ;  their 
velocity  and  direction  may  also  be  changed  by  irregularities  in  the  bed  of  the  ocean :  so  that, 
to  explain  all  the  phenomena  at  any  particular  place,  the  efiect  of  local  circumstances, 
which  is  often  great,  must  be  taken  into  the  account.  The  great  Pacific  Ocean  is,  perhaps, 
the  only  part  of  the  terraqueous  globe  in  which  all  the  forces  have  room  to  operate.  But 
the  wave  which  they  form  must,  in  rolling  westward,  encounter  the  coasts  of  Asia  and  New 
Holland,  with  the  interjacent  islands ;  and  amidst  these  obstacles  it  must  force  its  way  to  the 
Indian  Ocean.  Its  figure  will  thus  be  changed,  and  the  phenomena  of  the  tides,  which  it 
produces,  powerfully  modified.  On  its  eastern  side  the  Pacific  is  bounded  by  a  vast  stretch 
of  coast,  extending  without  interruption  from  Cape  Horn  to  Behring's  Straits.  This  barrier 
prevents  all  supply  from  the  eastward  for  making  up  the  watery  spheroid,  and  must  be 
equally  efl[ectual  in  arresting  the  progress  of  the  waters  accumulated  to  the  eastward  of  the 
American  continent    So  mr  as  we  have  information  respecting  the  tides  in  the  Pacific 
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Ocean,  they  appear  to  be  very  imlike  the  European  tides,  until  we  reach  about  40°  or  50° 
west  from  the  coast  of  America.  In  the  neighbourhood  of  that  coaat,  scarcely  any  tide 
occurs  when  the  moon  is  below  the  horizon.  Even  in  the  middle  of  the  Pacific  Ocean  the 
tides  are  very  small,  but  at  the  same  time  very  regular. 

As  a  great  extent  of  surfiice  is  necessary  in  order  that  the  sea  should  be  sensibly  affected 
by  the  inequalities  in  the  actions  of  the  sun  and  moon,  the  HdeM  which  are  experienced  in 
narrow  seas,  and  on  shores  fiur  removed  from  the  main  body  of  the  ocean,  are  not  ]^roduced 
in  those  seas,  but  are  waves  pn^pa|[ated  from  the  great  diurnal  undulation,  and  moving  with 
much  less  velocity.  The  tides  which  visit  the  coasts  of  England,  must,  in  a  great  measure, 
be  supplied  from  the  accumulation  of  water  in  the  Indian  ai2  Ethiopic  Ocean,  from  the  east- 
ward,  and  by  what  is  brought  at  kept  back  from  the  South  Sea.  The  undulations  will  be 
diflbsed  as  proceeding  from  a  coUection  coming  round  the  Cape  of  Good  Hope,  and  round 
Cape  Horn.  Consistently  with  this  supposition,  it  is  found  that  high  water,  wnich  occurs  at 
the  Cape  c^  Good  H<^  at  new  and  roll  moon  about  three  o'clock,  is  later  and  later  as  we 
proceed  northward  along  the  coast  of  Africa ;  later  and  later  still  as  we  follow  it  along  the 
western  coasts  of  S^ain  and  France,  until  we  reach  the  mouth  of  the  English  Channel.  The 
wave  DOW  divides  itself  into  three  branches ;  one  part  passing  up  St  Geor^*s  Channel, 
another  proceeding  northward  along  the  western  coast  or  Ireluid,  and  the  third  passing  up 
the  English  Channel,  between  the  British  and  French  coasta  The  two  branches  that  pro- 
ceed along  the  east  and  west  sides  of  Ireland  unite  and  fonn  one  ridge  or  wave,  which  con- 
tinues its  progress  along  the  western  coasts  and  islands  of  Scotland,  and  then  difiuses  itself 
eastward  towards  Norway  and  Denmark,  and  circlinjg^  round  the  eastern  coasts  of  Britain, 
comes  southward  throu^  the  German  Ocean,  until  it  reaches  Dover,  where  it  meets  the 
branch  which  pssses  up  the  English  Channel.  It  is  to  be  remarked,  however,  that  this  tide 
which  comes  up  the  channel  i»  not  the  same  with  that  which  meets  it  from  the  north,  but  is 
a  whole  tide  earlier  if  not  two,  as  appears  from  the  &ct  of  the  spring  tide  at  Rye  being  a 
tide  earlier  than  the  spring  tide  at  the  Nore :  it  even  seems  two  tides  earlier,  for  it  appears 
the  one  as  often  as  the  ^er.  By  tracing  the  hour  of  high  water  from  the  Lizard  up  St 
George's  Channel,  and  along  the  west  coasts  of  Scotland,  it  appears  that  the  two  tides  which 
pass  along  the  east  and  west  sides  of  Ireland  and  unite  into  one  wave  to  the  north  of  it, 
travel  roiuid  Britain  in  about  twenty-eight  hours,  in  which  time  the  primitive  tide  has  gone 
round  the  whole  circumference  of  the  earth,  and  nearly  45  degrees  more.  By  atteikliiig 
also  to  the  successive  hours  of  high  water  along  the  western  coasts  of  Africa  and  Europe, 
it  appears  that  the  wave,  which  divides  into  three  branches  at  the  mouth  of  the  English 
Qiannel,  takes  up  nearly  two  days,  or  between  four  and  ^ve  tides,  in  travelling  thither  from 
the  Cape  of  Good  Hope.  A  similar  progress  of  the  same  hi^  water  from  the  southward  is 
observed  along  the  eastern  shores  of  South  America ;  but  beyond  Brazil  and  Surinam  the 
Atlantic  Ocean  is  sufficiently  extensive  to  contribute  greatly  to  the  formation  of  the  regular 
^iheroid ;  so  that  the  effect  of  this  high  water  from  the  southward,  being  blended  with  the 
tide  raised  in  the  Atlantic  itself  becomes  insensible.  In  an  ocean  of  such  a  breadth  from 
east  to  west  as  the  Atlantic,  the  water  can  rise  on  the  one  shore  only  by  descending  on  the 
other.  In  the  middle,  therefore,  it  will  retain  nearly  the  mean  height  between  its  elevations 
on  the  two  opposite  coasts :  this  appean  to  be  the  reason  why  the  tides  are  small  in  islands 
that  are  very  for  dirtant  fitxn  the  shores. 

The  reflection  of  the  tide  from  shore  to  shore  is  a  peat  cause  of  irregularity  in  the  tides. 
The  coasts  may  be  so  situated  that  the  time  in  which  the  undulation  that  constitutes  the 
tide  would  of  itself  vibrate  backward  and  forward  from  shore  to  shore,  ma^  be  so  exactly 
accommodated  to  the  recurring  action  of  the  moon  that  the  succeeding  impulses,  being 
always  added  to  the  natural  undulation,  may  raise  it  to  a  height  altogether  disproportioned 
to  what  the  action  of  the  moon  can  produce  in  the  open  sea,  where  the  undulation  diffiises 
itself  to  a  vast  distance. 

The  ineoualities  which  undoubtedly  obtain  in  the  bottom  of  the  ocean  affect  the  tides,  by 
changing  tne  direction  of  the  watera ;  also  their  velocity  either  absolutely  or  in  respect  of 
particulu:  places.  They  may  also  influence  the  height  by  causing  the  tide  to  rui^  with 
increasing  velocity  towards  a  particular  point,  where  the  waters  must  at  length  be  suddenly 
checked,  and  therefore  be  accumulated  in  an  extraindinary  degree :  this  appears  to  be  the 
cause  of  the  astonishingly  high  tides  which  occur  in  the  May  of  Fundy.  The  high  water  of 
the  Atlantic  Ocean  at  St  Helena  does  not  exceed  four  or  dve  foot ;  but,  setting  in  obliquelv 
on  the  coast  of  North  America,  it  seems  to  range  along  that  coast  in  a  chumel  or  bed, 
gradually  narrowing  tiU  it  is  stopped  in  the  Bav  ot  Fundy,  where  the  accumulation  of  the 
waters  becomes  tremendous.  The  tide  approacnes  with  a  prodigious  noise  in  one  vast  wave, 
that  is  seen  many  miles  oS,  and  the  watera  rise  to  the  height  of  more  than  seventy  feet  in 
the  gulf  of  Cumberland  basin ;  the  rapidity  of  the  watera  is  so  great  as  to  overtake  animjals 
feeding  on  the  shores. 

bi  consequence  of  the  len^  of  time  required  for  a  tide  to  propagate  itself  up  a  great 
nver,  one  or  two  succeeding  tides  may  reach  the  mouth  of  the  river  before  the  fint  tide  has 
arrived  at  the  highest  point  to  which  it  ranges  up  the  stream.    The  second  tide  will  also 
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ha^e  pro|MigitBd  IMtt  aft  ftf  op  tlie  river,  b?  flie  time  that  the  tbM  tide  leftebestfieiiKNitli ; 
and  thiu  there  may  be  tiiree  oo-ezistent  higti  waters  in  the  river.  Tlie  two  intervening  low 
waten  in  the  ocean  will  abo  produce  two  correaponding  low  waters  in  the  river :  these 
changes  in  the  depth  of  the  stream  are  produced  by  the  high  wat^s  which  arrive  at  its 
mooth  checking  its  velocity,  and  the  low  waters  accelerating  it  To  caose  high  water  at 
any  particular  point,  it  is  ly  no  means  necessary  that  the  water  shoald  be  raised  to  that  level 
all  the  way  from  that  point  to  the  month  of  the  river.  Before  sach  an  aecmnolation  ooaM 
take  place,  in  many  instances,  places  farther  down  the  stream  would  be  inundated.  At  many 
places  that  are  fiu"  from  the  sea,  the  stream  at  the  moment  of  high  water  is  down  the  river, 
and  sometimes  it  is  considerable.  At  Quebec,  the  current  in  the  St  Lawrence  runs  at  the 
rate  of  not  less  than  three  miles  per  hour:  this  is  a  clear  proof  that  the  water  is  not  heaped 
up,  far  there  can  be  no  stream  without  a  declivity.  The  i^nomemm  termed  the  aou  cSf  a 
nver,  which  occurs  chiefly  in  large  rivers  that  luive  a  wide  outlet,  and  where  the  greatest 
tides  are  experienced,  arises  from  the  waters  accumulated  in  the  gulf  or  outlet  by  one  tide 
not  being,  m  such  circumstances,  discharged  before  the  approach  of  the  ensuing  tide. 
These  accumulated  waters  encounter,  therefore,  the  waters  dT  the  ocean  flowing  in  an  op- 
posite direction ;  so  that  the  re-action  of  the  conflicting  waves  produces  an  elevation  of  the 
water  frr  above  the  natural  leveL  The  surge  formed  m  this  manner  rolls  up  the  river  with 
irresistible  force,  overwhelming  every  thing  which  it  encounters ;  until,  exhausted  by  the 
resistance  which  it  has  to  overcome,  it  at  lengdi  sinks  into  a  foeble  undulation.  The  vio- 
lence and  elevation  with  which  the  bore  rushes  along  in  some  rivers  is  almost  incredible :  at 
the  mouth  of  the  Severn  the  flood  comes  up  in  one  head  about  ten  feet  in  height ;  but  in  the 
great  rivers  of  America,  and  particularly  in  the  Amaam,  it  becomes  a  rolling  mountain  of 
water,  which  is  said  to  attain  the  hei^t  of  180  feet 

In  confined  seas  of  small  extent,  such  as  the  Caspian,  the  Euxine,  the  Bdtic,  and  the 
great  lakes  of  North  America,  the  tides  must  necessarily  be  almost  insensible ;  the  dis- 
turbing forces  in  such  situations  have  not  room  to  act  to  any  extent :  the  greatest  height  to 
which  the  waters  of  the  Caspian  can  rise  above  tiieir  level  on  the  shore,  in  consequence  of 
a  spheroidal  shape  being  given  to  them  by  the  lunar  action,  does  not  exceed  seven  inches; 
an  accumulation  which  a  slight  breeze  of  wind  is  sufficient  to  counteract  Even  in  cases 
where  a  confined  sea  is  connected  with  the  ocean  by  a  narrow  channel,  no  sensiUe  tide  can 
happen;  for  the  tide  in  the  ocean  cannot  difl^  itself  through  the  contracted  inlet  during 
thej)eriod  that  elapses  between  two  consecutive  tidea 

Tne  Mediterranean  is  a  confined  sea  of  considerabie  extent ;  and  the  tides  there  might  be 
very  sensible  if  the  effects  of  the  solar  and  lunar  actions  were  not  diminished  by  its  distance 
from  the  equator.  As  the  moon  approaches  the  meridian  of  the  eastern  part  of  the  Medi- 
terranean, there  is  a  considerable  elevation  of  the  waters  on  the  Syrian  coast,  and  a  con- 
siderable depression  at  Gibraltar.  In  the  middle  of  the  length  the  water  is  at  the  mean 
height ;  in  the  Atlantic  Ocean,  an  open  and  extensive  surface  of  water,  the  regular  spheroid* 
al  form  is  nearly  attained,  and  the  water  stands  considerably  higher  on  the  outside  of  the 
straits  than  on  tne  inside ;  it  is  nearly  low  water  within,  while  it  is  about  one  third  or  one 
half  flood  without  Notwithstanding^  this  accumulation,  the  conrniunication  is  too  narrow 
to  allow  the  tide  of  the  ocean  to  dflluse  itself  in  a  regular  manner  into  the  basin  of  the 
Mediterranean.  As  the  moon  moves  westward,  toward  Gibraltar,  the  water  will  begin  to 
rise,  but  slowly,  within  the  straits,  while  without  it  is  flowing  very  rapidly.  The  accu- 
mulation within  increases  with  the  progress  of  the  moon  westward,  until  it  reaches  hi^h 
water ;  but  by  this  time  the  tide  has  been  ebbing  for  some  hours  without  the  straits.  It  will 
now  be  low  water  on  the  coast  of  Syria ;  and  during  all  this  time  the  water  at  the  middle 
between  the  eastern  and  western  extremities  will  not  have  sensibly  altered  its  depth. 

The  singular  cmrents  which  prevail  in  the  Straits  of  Gibraltar  appear  in  a  great  measure 
explained  by  these  peculiarities  with  regard  to  the  tides  in  the  Mediterranean  Sea  and 
Atlantic  Ocean.  Changes  of  tide,  always  different  and  firequently  quite  opposite,  are 
observed  on  the  east  and  west  sides  of  the  narrow  neck  which  connects  the  rock  with  Spain ; 
and  the  general  tenor  of  those  changes  has  a  very  great  analogy  with  what  has  now  been 
described. 

It  is  a  foot  which  strikes  the  attention,  upcm  the  most  cursory  observation  of  the  pheno- 
mena of  the  tides,  that  they  fidl  later  every  day.  This  variation  in  the  interval  of  the  tides 
IS  called  the  FRmniu  or  LAGomo  of  the  tides,  according  as  we  refer  them  to  lunar  or  solar 
time.  If  we  suppose  the  sun  and  moon  to  be  in  the  equator,  and  the  watery  spheroid  to 
attain  instantaneottsly  the  form  suited  to  its  equilibrium,  then  the  line  joining  the  summits 
of  the  two  waves  produced  in  the  ocean  by  their  combined  actions  will  always  be  directed  to 
a  point  situated  between  their  centres ;  except  in  the  case  of  the  sun  and  moon  being  in  con- 
junction or  opposition,  when  it  will  be  directed  towards  their  centres.  The  following  table, 
calculated  on  the  above  supposition,  and  for  the  mean  distances  of  the  sun  and  moon  from 
the  earth,  exhibits  die  minutes  of  solar  time  that  the  moment  of  high  water  precedes  or  fol- 
lows the  moon's  southing,  corresponding  to  every  tenth  degree  of  the  moon's  elongation  (east- 
ward) flom  the  sun  or  fi:oin  the  point  opposite  to  the  son.    It  riiowsalso  the  hour  and  minnte 
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ofdieday,  MUly,  wfanitiokighiroter;  and  the  hoi^  of  the  tidOt  M^poopig  tfaa  M^ 
of  A  opriBff  tido  to  be  1€00>— 


TSflM  of  fiif  h  W«l«r. 

Tide. 

Tinu  of  Hifli  Wat«L 

Is 

8 

Befora 

MMD-b 

■outhlnf. 

Alterao** 
orBfjdnigbt. 

AAonoon 
or  Midiiif  bt. 

After 

MoeB<k 

fOttUiiiif. 

Deff* 

MiB. 

Bo.  MiB. 

MOO 

087 
MO 
887 
800 
715 
010 
518 
453 
430 

HaMin. 

Min. 

Deg. 

0 
10 
90 
30 
40 
50 
60 
70 
60 
00 

0 

i? 

45 

si 

0 
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0   98| 

0  » 

1  98* 
9     0 
9    39 

ISt 

4    55 

6     0 

19     0 
11    31 
11     9 
10    31 
10     0 
0   95 

1^ 

7     5 
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0 

2* 

45 
48* 
40* 
95 
0 

180 
170 
100 
150 
140 
130 
190 
110 
100 
00 

If  we  note  the  exact  time  of  high  water  of  spring  tide  lor  any  harbour,  and  the  exact 
pontioo  of  the  sun  and  moon  at  that  time,  we  can  easily  make  a  table  of  the  monthly  aerieo 
ferthat  port,  by  noticing  the  difEeienoe  cf  thai  time  from  the  table,  and  making  ttno  same 
for  every  succeeding  idiaais  of  the  tide. 


CHAPTER  XVm. 

UNSEAL  yiKW  OP  TEE  0OLAft  BTBTIIf. 


Ten  staiB^  among  the  countless  number  with  which,  in  a  clear  night,  the  heavens  appear 
90  resploodent,  have  been  proved,  by  the  observations  and  reasonings  of  vdiich  we  have  now 
ffiven  a  brief  outline,  to  be  flaneU  revolving  about  the  sun,  and  deriving  their  light  ftom 
him.  Hie  earth  which  we  inhabit  has  been  proved  to  have  a  simikr  motion,  and  to  belong 
to  the  same  class  of  bodies.  Several  of  these  primary  planetsare  accompanied  by  satellites; 
and  Uie  whole  axe  preserved  in  their  respective  oriiits  by  a  centripetal  combined  with  a 
centrifosal  force.  Thus  there  subnet  among  these  bodies  relations  which  are  regarded  as 
uniting  them  in  one  system,  having  the  son  in  the  centre ;  and  which  is  tbereibre  called  the 


In  regard  to  the  other  plaIleti^  as  we  have  employed  the  obvious  analogy  subsisting 
between  them  and  our  earth,  in  proving  its  annual  and  diurnal  motion ;  so,  on  the  other 
hand,  fitim  the  same  grounds^  it  seems  reasonable  to  conclude  that,  like  the  earth,  they  are 
desi^^oed  and  fitted  by  Infinite  Wisdom  for  the  accommodation  of  inhabitants,  and  that  in 
all  probability  mUlions  of  beings  are  placed  upon  them.  Though  our  observations  in  relation 
to  the  subeemency  of  the  arrangements  of  nature  to  the  enjovment  of  sentient  beings  is 
confined  to  thk  narrow  scene ;  yet,  seeinp^  this  small  portion  of  the  univerBe  crowded  with 
examples  of  utility,  why  diould  we  imagme  that  Divine  Goodness  has  not  tlmw^hout  the 
system  in  like  manner  diffiised  its  bounty  1  As  oor  knowledge  of  the  celestial  phenomena 
Is  extended,  ihe  probability  becomes  proportionabl^  stronger  that  the  other  planets  are  stored 
with  inhabitaBtB  who  share  in  the  bleasingB  of  rational  and  sentient  existence.  Their  rota- 
tion, their  atmotpheres,  of  which  the  telescope  has  enabled  ns  to  detect  the  existence,  and 
the  changes  which  we  see  going  on  in  these  atmospheres,  so  much  resemble  what  we  expe- 
rience on  the  earth,  that  no  man  who  clearly  conceives  them  can  divest  his  mind  of  the 
thought  that  this  is  not  the  only  part  of  the  system  where  the  Creator  has  displayed  his 
boun^  by  giving  existence  to  sentient  beings.  There  is  nothing  that  forbids  us  to  suppose 
that  m  each  cf  tiie  other  planets  there  is  the  same  inexhaustible  store  of  subordinate 
contrivances  that  we  see  here  for  living  creatures  in  every  situation,  possessing  appropriate 
forms,  desires,  and  alxlities.  Before  abandoning  such  an  opinion,  these  may  snnly  be 
expected,  ftxxn  those  who  require  us  to  do  so,  some  good  reason  for  its  rejection. 

In  regaid  to  the  fixed  stars,  as  the  son,  if  viewed  fiom  a  sufficient  distance,  would  be 
diminished  into  a  luminous  pcMnt,  while  the  planets  that  revolve  round  him  would  become 
invisible ;  so,  on  the  other  hand,  it  is  highly  probable  that  each  fixed  star  is  itself  a  sun,  and 
the  centre  of  a  particular  system,  being  surrounded  with  a  certain  number  of  planets  and 
cometsi,  whk^  at  difibrent  distances  uid  in  dififerent  periods,  perform  their  xevofaitionB 
around  it. 

Hiere  appears  strong  reason  to  sopnose  that  the  tun,  toith  hit  accompanying'  pkmeiMf  Am 
m  moium  among  the  fixed  $tar$f  rouna  a  centre.    From  a  comparimn  of  ancient  and  modem 
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oboervatkna,  it  appears  that  while  the  stazB  in  one  quarter  of  the  heavens  are  receding  from 
each  other,  those  in  the  opposite  region  are  ffradualij  approaching.  Dr.  Herschel  has 
found  that  these  motions  of  the  stars  are  nearly  in  the  direction  that  would  result  from  a 
moticm  of  the  sun  towards  the  constellation  of  Hercules.  It  is  the  opinion  of  Lalande  that 
ttiere  is  a  kind  of  equilifarium  among  all  the  systems  of  the  uniyerse,  and  that  they  have  a 
periodic  circulation  about  their  common  centre  of  gravity. 

TABULAR  VIEW  OF  THE  SOLAR  SYSTEM, 

L    SECONDARY  PLANETS. 

1.    The  Mooic. 


ReTohttioni. 


B.  R.  K.      s. 

flynodleal 80  18  44     8.9 

Anomaliitic 87  13  18  JJA 

Bidereal 87  7  43  11.5 
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Nodieal 97  5  5  36.0 


Inclination  of  Orbit  to  )    kou  mwi  a 
plane  of  Ecliptic. ...  J    ^^  *VJ* 
Greater  aenii-azia  of  Orbit »  1.000000 
Eecentricity  —  .054844 


Semidiameter  of  Terrestrial  Equator  ^  1. 
Moon*8  ntean  diatanoe  »  50.96435. 

in  aailea  »  8870OO. 
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of  the  light  of  the  Son. 


9.  Satilutb  op  Jonraa. 


1 

Mean  diatanoe 

Sidereal 

in  lemidiame* 

« 

Revolution. 

tervofjapiterii 

£ 

Equator. 

B.     R.     M. 

1 

1    18   86 

6.049 

8 

3    13    14 

9.689 

3 

7      8    43 

15J50 

4 

10    16    38 

96.908 

3.  S&TiLLins 

or  Satuem. 

i 

1 

8 
3 

4 
5 
6 
7 

Kdeieal 
Revolution. 

Mean  diitance 

in  aemidiame- 

ten  of  Saturn's 

Equator. 

D.     R.     R. 

0  88    38 

1  8    53 
1    81    18 
8    17    45 
4    18    45 

15    88    41 
79      7    55 

3.351 
4.300 

5Ji84 

6.819 

9.594 

88.061 

64.3S9 

4. 

SATILUm  OP  UaAMUB. 

i 

1 

Hdereal 
Revolution. 

Mean  distance' 
in  semidiame-' 
ters    of    Ura- 
nus*s  Equator. 

1 
8 
3 
4 
5 
6 

n.    R.    H. 

5    81    85 

8    16    58 

10    93     4 

13    10    56 

38      1    48 

107    16    40 

13.180 
17.099 
19.845 
8L799 
4SJD7 
9L006 

n.    PRIMARY  PLANETS  AND  SUN. 


11..^.. 

SUhmI  FhIuiL 

Diss.. 

EooHtrlcitjr. 

Jaal,llOL 

IxiBK.nraMioB. 
Jan.  1, 1801. 

Jam.  1, 1901. 

Jin.  1,1801. 

MMBlMly 
lIMiaaiBCMii 

D. 

O  /     " 

O  r     " 

Of'/ 

O  /     1' 

o  /     " 

MsnvT 

87.9818880 

0.8870881 

J06»t4»4 

186    0  48.6 

74  91  46.9 

7   0    9.1 

45  67  80.9 

4    5884 

Vena    .    .    . 

8M.T0078BB 

0.7888318 

.00886074 

1188    8.0 

189  48  58.1 

8  98  8a5 

74  64  18.9 

1  86    7  J 

Euth     .    .   . 

88^683618 

1.0000000 

.01878957 

100  89  10.8 

9890    5^ 

... 

... 

068    8LS 

Mm.    .    .    . 

888.9796458 

1.5816888 

.08880700 

84  88  66.5 

888  88  68.6 

1  61  as 

48    0    8.6 

0  8198.7 

V«l&     .    .    . 

1888.7481 

9.8878700 

.08818000 

rS78  80  a4 

r849  8S44.4 

r  7    8   9  0 

ri08  IS  lU 

0  16  17^ 

Jqq^  .           .     . 

1998.8808 

8.8980090 

J5784800 

S    900  18  18.1 
5'  IB  16  11.9 

a      G98S46jO 
a     147    7  81.6 

S     18    4    8.7 

5     10S7  96J 

a,  171    7  404 
SI   80  41  84.0 

0  18  88J 

Own     .    .    . 

MB1J88I 

8.7818450 

un84a80o 

0  18  8019 

PUlM     .    .    . 

1886.5888 

8.7788880 

.84184800 

.108  84  57.9 

.181    7    4.8 

.94  84  55.0 

.raassBj 

0  18  48.4 

Jopitar  .    .   . 
fiKlani    .    .    . 

4889^648819 

ftJOSTTOO 

916387861 

1^1898900 

.04818110 

119  15  89.0 

18    8  84.6 

1  18  51.8 

9eMI09 

0    488l8 

10788^198174 

.05615060 

185  90    &5 

89    9  99.8 

8  89  85.7 

111  68  87.4 

0  8  as 

Unaw  .    .    . 

""*■'""** 

JM887988 

IT7  48  98J) 

187  81  18.1 

O40  98L4 

78  68  86.8 

0   048^ 

Planets 

and 

Sun. 


True 
Diameter. 


Yfrinme. 


Ml 


Density. 


Oravi- 

ty. 


Sidereal  Ro- 
tation. 


Inclination  of  Axis 
to  Axis  of  Ecliptic 


Liffbt 

and 

Heat. 


Mercuiy 

Venus 

Earth 

Mars 

Jupiter 

Saturn 

Uranus 

Sun 

Moon 


0.398 
0.975 
1.000 
0.517 
10.860 
9.982 
4.3S2 
111.454 
.0275 


0.d98 

0.927 

1.000 

0.189 

1280.900 

995.000 

80.490 

1884472.000 

.000 


1091110 
485lf 1 

S  54  8  9 18 

TTTF.TT 

1 

SS810f88 


h.    m.  B. 


II 


8.9326 

.9924 

.6500 

1.1000 

1.0000 

2.4185 


1.0324    5  28  not 

0.98123 

1 


0024 
3324 


2.72 
1.01 


27. 
0. 


9025 


1627 


5 
21 

0    01 

39  21 

9  55  501 

10  29  17 

unknown 

12    0 

743 


known 
7|not  exactly  known 
23    27    56.5 

80  19    10.8 
3      5    80.0 

81  19      0 
not  known 

7    80      0 

1   80   ia8 


6.680 
L911 
1.000 
0.431 
0.037 
0.011 
0.003 

1.000 


BookL        HGURE  and  magnitude  of  the  earth.         U5 

CHAPTER  XDL 

FIGURE  AND  MAONTTUDE  OF  THE  EARTH. 

Wk  httve  sufficiently  eataUkhed  the  important  proposition  that  the  earth  ie  a  vound  body ; 
and  have  inferred  from  the  figure  of  its  shadow,  as  seen  on  the  moon^s  disc  in  lunar  eclipses^ 
that  it  most  be  a  sphere,  or  at  least  that  it  approaches  to  that  figure.  The  hypothesis  of  its 
being  exactly  spherical  is  sufficient  to  ez^am,  in  a  satisfiictory  manner,  the  general  appear- 
ance of  the  heaTens,  as  seen  fimn  difierent  points  of  its  sorbce ;  and  before  the  true  doctrine 
of  motion  and  the  law  of  gravitation^  which  connects  the  most  remote  bodies  in  the  universe, 
were  discovered,  a  sphere  was  considered  to  be  an  exact  representation  of  its  shape,  and  the 
inffennity  of  mathems tifiisns  was  exerted  to  discover  its  magnitude. 

The  determination  of  the  magnitude  of  the  earth  mi|^t  appear,  to  one  altogether  ignorant 
of  mathematical  science,  as  a  problem  of  insuperable  difficultv,  and,  indeed,  as  too  sumime  to 
be  resolved  by  a  human  being.  I^  however,  we  suppose  the  earth  an  exact  sphere,  the 
tiieory  of  the  solution  is  by  no  means  difficult;  it  is  within  the  bounds  of  elementary  ffeome- 
try,  and  has  been  known  fixnn  the  earliest  ages :  but  the  case  is  very  difierent  with  the 
practice.  In  the  actual  resolution,  instruments  of  the  greatest  nicety  are  required ;  and  to 
poduce  these,  the  ingenuity  of  man  has  been  tasked  to  the  utmost  during  the  last  two 
hundred  years ;  besides,  the  a^lication  of  them  demands,  in  addition  to  the  principles  of 
geometry,  some  of  the  most  remied  theories  in  physics:  so  that,  on  Uie  whole,  tew  problems 
present  a  more  am^e  field  for  the  exertion  of  the  mind  of  man,  or  have  more  extensively 
called  ftrth  the  assistance  of  arts  and  sciences. 
It  is  now  about  two  thousand  years  since  ESratosthenes  attempted  to  resolve  this  important 

problem.  He  knew  that  on  the  day  of  the  summer  solstice 
the  sun  illuminated  the  bottom  of  a  well  at  Svene.  At  the 
same  instant  he  observed  at  Alexandria  that  the  sun  was  T^ 
12'  from  the  zenith :  and  it  was  supposed  that  Syen^  was  due 
south  from  that  {dace,  and  therefinre  that  both  were  imder  the 
same  meridian.  Let  C  0^.42.)  be  the  earth's  centre,  A 
Alexandria,  Z  its  zenith  in  the  heavens,  B  Syene,  and  S  the 
sun  at  the  instant  when  it  illuminated  the  bottom  of  the  well, 
and  consequent!  V  was  in  the  zenith  of  that  place.  The  angu- 
lar measure  of  the  celestial  arc  Z  S,  or  the  corresponding  ter- 
restrial arc  A  B,  is  the  angle  Z  C  S  at  the  earth's  centre. 
Eratosthenes  observed  the  an^le  Z  A  S,  which  by  the  elements 
of  geometrv,  is  less  than  the  former  by  the  angle  A  S  C. 
However,  this  difierence  is  so  amall,  that  it  may  be  altogether 
neglected  in  the  present  case ;  and  thus  the  angle  ACS  will 
be  nearly  7^  12',  that  is,  one  fiftieth  part  of  900° ;  and  conse- 
quently the  arc  A  B  of  the  terrestrial  meridian  one  fiftieth  of 
the  earth's  circumference.  The  distance  between  Alexandria  and  Svene  had  been  deter- 
mined to  be  5000  stadia.  Hence  it  immediately  followed  that  the  earth's  circumference  was 
250,000  stadia.  As  it  could  not  be  supposed  that  this  result  was  very  accurate,  Eratos- 
thenes reckoned  the  circumference  to  be  252,000  stadia,  which  give  in  round  numbers  700 
stadia  to  the  length  of  a  degree. 

The  geometrical  princij^e  here  employed  was  quite  correct,  and  indeed  was  the  same 
which  is  used  at  this  time ;  but  the  data  were  very  inaccurate  and  uncertain,  fen  Syene, 
instead  of  being  exactly  south  from  Alexandria,  lies  considerably  to  the  east;  and  it  may 
well  be  supposed  that  the  assigned  distance  between  Alexandria  and  Syene  was  not  an 
accurate  measurement,  but  merely  a  rude  approximation.  It  is  impossible,  however,  now  to 
determine  how  near  Eratosthenes  came  to  the  truth,  for  want  of  a  knowledge  of  the  exact 
length  of  the  stadium  by  which  the  distance  was  reckoned. 

The  principles  by  which  Eratosthenes  was  directed  in  his  measurement  of  the  earth 
appear  to  have  been  afterwards  employed  by  Posidonius.  This  astronomer  had  remarked, 
that  at  Rhodes  the  star  Canopus  was  just  visible  in  the  horizon,  but  never  rose  above  it ; 
while  at  Alexandria  it  attained  an  altitude  of  7^^,  or  ^'ith  part  of  the  circumference  of  a  great 
circle.  The  direct  distance  between  these  two  places,  which  were  supposed  to  be  on  the 
same  mftrWliMt,  was  accounted  to  be  5000  stadia;  and  therefore,  according  to  this  observa- 
tion, the  circumference  should  have  been  24^,000:  but  here  the  uncertainty  of  a  distance 
reckoned  by  a  sespvoyage,  not  to  speak  of  other  causes  of  error,  renders  the  conclusion  of 
DO  value. 

About  the  year  800  of  the  Christian  era,  the  caliph  Almaman  directed  that  his  astro- 
nomers diould  measure  a  degree  of  the  meridian  in  the  plains  of  Mesopotamia.  The  method 
which  they  employed  was  susceptible  of  greater  accuracy  than  that  of  the  Ghreeks.  They 
divided  themselves  into  two  parties :  after  observing  tne  altitude  of  the  pole,  one  went 
diroctly  north  »^  the  other  south,  measuring  as  they  proceeded,  and  taking  fiivm  time  to 
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time  the  altitade  of  the  pole,  until  each  party  had  changed  its  httitade  hy  a  degree.  Thus 
the  measure  of  two  degrees  was  obtained;  but,  at  the  present  time,  our  ignorance  of  the 
exact  length  of  the  unit  of  measure  renders  all  their  labour  useless  to  us,  even  if  (what  is 
very  unlikely)  its  accuracy  might  have  been  relied  on.  It  appears,  however,  that  their 
estunation  of  the  earth's  magmtude  was  less  accurate  than  that  of  the  asCroiiamer  of 
Akxandria. 

Hie  method  of  Eratosthenes  was  practised  in  modem  times,  first  by  Femel,  a  Flemish 
physician.  He  travelled  from  Puris  towards  Amiens,  which  places  are  nearly  under  the 
same  meridian,  until  he  had  passed  over  a  degree  of  latitude ;  and,  by  a  ooBtrivance  attached 
to  the  wheel  of  his  carriage,  he  ascertained  the  number  of  revdntions  it  made  in  that  dis- 
tance.   In  this  way  he  fomid  the  length  of  the  degree  to  be  57,070  French  toisesi 

The  same  degree  was  aflerwanis  measured  by  La  C&ille,  and  ftond  to  be  67,074  toisee. 
The  near  agreement  of  FemePs  result  with  this  last,  obtained  by  a  more  accurate  and 
scientific  process,  is  very  remarkable. 

The  Dutch  astronomer  Bnellius  was  the  first  who  attempted  to  resolve  this  most  inter- 
esting and  difficult  problem  in  practical  geometry  with  those  scientific  aids  which  its  import- 
ance required.  In  the  year  1617  he  published  his  E!rat09lhenes  Batamu^  in  which  he  has 
detailed  the  whole  process.  The  extreme  points  of  his  meridional  arc  are  terminated  in  the 
paraUeis  of  Alcmaer,  in  lat  62°  40}',  and  Bergen-op-Zoom,  lat  61°  29',  the  arc  between 
them  being  1°  11}'.'  He  formed  a  series  of  triangles  between  these  places  along  the  earth's 
sur&ce,  -and  determined  (as  well  as  the  imperfect  instruments  of  the  time  ^uibled  him  to 
determine)  their  angles ;  and  by  several  base  lines,  actually  measured,  he  found  their  aideei. 
He  reduced  the  positions  of  his  stations  to  the  meridian ;  and  he  concluded  that  a  degree  of 
the  meridian  was  28,500  perches,  which  were  equivalent  to  55,100  toises  of  that  period ; 
which,  however,  were  rather  longer  than  the  toise  as  it  is  now  estimated.  The  error  of 
Snellins  appears  to  have  been  about  2000  toises  on  the  length  of  a  degree,  of  which  1900 
mtij  have  arisen  finnn  tiie  error  in  measuring  the  celestial  arc,  and  the  rest  from  the  imper- 
fection of  his  ^eodetical  measurements.  Snellius  measured  his  orififinal  base  over  again, 
and  corrected  his  conclusion :  he  died,  however,  before  he  could  publish  the  reeult  Cusini 
made  certain  corrections  m  his  calculations,  hy  which  the  len^  of  the  degree  came  out 
56,675  toises;  and  Muschenbroek,  by  an  examination  of  Snellius^s  papers,  found  that  the 
degree  ouf  ht  to  have  been  reckoned  57,033  toises. 

Richard  Norwood  made  a  remarkable  approximation  to  the  true  length  of  a  degree  in 
1635,  by  apparently  inadequate  means.  He  measured  the  distance  beSveen  Lon£in  and 
York,  observing  the  bearings  as  he  proceeded,  and  reducing  all  to  the  direction  of  the 
meridian  and  the  horizontal  plane.  He  determined  the  difference  of  latitude  to  be  2°  28' ;  and 
firom  the  whole  distance  he  aetermined  the  degree  to  be  367,176  feet  English,  or  57,800  toises. 

As  fiir  as  pure  mathematical  theory  was  concerned,  the  method  of  Snellius  was  excellent ; 
the  chief  imperfection  was  in  his  instruments :  but  an  immense  improvement  was  made  by 
Picard,  in  the  application  of  the  telescope  and  the  micrometer  to  the  measurement  of 
angles ;  and,  with  the  assistance  of  instruments  constructed  on  the  new  principle,  this  astro- 
nomer, by  the  direction  of  the  French  Academv,  began  the  measurement  of  an  aix;  of  the 
meridian,  taking  for  its  extremities  the  parallels  of  Souidon  near  Amiens,  and  fifalvoisine. 
His  general  manner  of  conducting  the  process  was  the  same  as  that  of  SnelliusL  He  con- 
nected the  extreme  parallels  by  a  series  of  triangles,  the  sides  of  which  were  determined 
from  a  base  of  6663  toises,  measured  twice  with  great  care  at  one  extremity  of  the  series. 
There  was  a  base  of  verification  of  3902  toises  measured  at  the  other  extremity.  The 
horizontal  angles  were  measured  by  a  quadrant  of  thirty-ei^t  inches*  radius ;  and  the 
celestial  arc,  which  was  about  1^  12 ,  by  a  sector  ten  fiset  in  radius.  He  concluded  the 
leiu[th  of  a  degree  to  be  57,060  toises. 

This  was  the  first  measurement  in  which  confidence  could  be  placed.  It  is  true  there 
were  several  elements  wanting  in  the  determination  of  the  celestial  arc,  owing  to  the  imper- 
fect state  of  astronomical  science  at  that  time ;  but,  by  a  fortunate  compensation,  the  errors 
thence  arising  corrected  each  other.  This  measurement  of  Picard  was  of  service  to  Newton, 
in  verifying  his  happy  thought  of  the  law  of  universal  gravitation. 

The  measurement  begun  by  Picard  was  continued  northward  to  Dunkirk  by  La  Hire ; 
and  in  the  opposite  direction,  as  fiir  as  Perpignan,  by  the  second  Cassini,  who  published  the 
whole  in  1718,  in  a  work  on  the  magnitude  and  fi^^ure  of  the  earth. 

The  labour  of  the  French  astronomers  determmed  the  magnitude  of  the  earth  with  a 
degree  of  accuracy  sufficient  for  the  general  purposes  of  geography ;  but  science  was  now 
proceeding  with  rapid  strides,  and  a  new  question  was  agitated, — ^Is  the  earth  an  exact 
sphere,  as  had  been  hitherto  supposed  ?  or,  if  it  be  not  a  sphere,  what  is  its  true  figure  ? 

Huygens  and  Newton  had  established  the  doctrine  of  the  centrifiigal  force  of  bodies 
revolving  in  circles ;  and  from  this  it  was  justly  inferred  that  the  earth,  in  consequence  of 
its  rotation  on  an  axis,  must  necessarily  deviate  from  a  spherical  figure,  and  assume  that  of 
an  oblate  spheroid ;  that  is,  a  solid  generated  by  the  revolutkm  of  an  ellipse  on  its  lesser 
axis,  the  extremities  of  which  in  this  case  were  the  poles. 
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Thii  opinkm  received  sapport  from  some  astraoomical  obaenrations  made  1^  Richer,  who 
was  sent  by  the  Academv  or  Sciences,  in  1672,  to  Cayenne.  He  there  found  that  his  clock, 
which  had  been  regulated  to  mean  time  at  Paris,  went  slower  by  a  sensible  quantity.  This 
interesting  obsenratioa  showed  that  the  weight  of  the  pendulum  was  less  at  the  equator  than 
it  had  been  at  Paris ;  and  hence  the  increase  of  the  force  of  gravity  in  proceeding  from  the 
equator  towards  the  pole,  as  shown  theoretically  by  NewUm,  was  completely  established; 
and  consequently  also  the  ohlateness  of  the  earth  at  the  poles,  and  its  elevation  at  the  equator, 
which  are  the  consequence  of  this  diminution. 

If  the  earth  were  a  perfect  sphere,  then  all  the  degrees 
of  the  terrestrial  meridian  from  the  equator  to  the  pole 
would  be  equal  in  length.  But  this  will  by  no  means  be 
the  case  if  the  earth  be  a  spheroid.  For,  supposing  the 
earth  to  be  an  oblate  spheroid  (Jig,  43.),  of  which  the 
lesser  axis  is  P  P',  that  diameter  of  the  earth  which 
passes  through  P  F  the  poles.  Let  £  Q  be  any  equa- 
torial diameter,  and  E  P  Q  P'  a  section  of  the  earth, 
through  the  axis  P  P',  which  will  therefore  be  a  terres- 
trial meridian.  Because  the  direction  of  gravity  is  always 
in  a  line  perpendicular  to  the  earth's  surfitce ;  at  the 
poles  and  equator,  the  direction  of  gravity  will  pass 
through  the  centre.  It  will  be  otherwise,  however,  at  any  point,  D,  between  the  equator 
and  poles;  for,  by  the  nature  of  the  ellipse,  a  line,  D  F,  drkwn  perpendicular  to  the  curve 
at  D  will  pass  oo  one  side  of  the  centre.  Now  let  us  suppose  that  D  F,  H  F,  are  two  straight 
lines  perpendicular  to  the  earth's  sur&ce  at  D  and  H,  which  meet  in  F,  and  contain  an 
angle  D  F  H,  of  one  degree ;  also  let  G  K,  L  K,  be  other  two  lines  perpendicular  to  the 
earth's  sur&ce  at  points  nearer  the  pole ;  and  suppose  these  also  to  contain  an  angle  G  K  L, 
of  one  degree.  The  elliptic  arc  D  if ,  because  of  its  smallness,  may  be  considered  as  an  arc 
of  a  circle  of  which  D  r  or  H  F  is  the  radius;  and  similarly  the  elliptic  arc  G  L  may  be 
considered  as  an  arc  of  a  circle  whose  radius  is  G  K  or  L  K.  The  curvature  of  the  ellipse 
is  greatest  at  E,  the  extremity  of  the  greater  axis,  and  gradually  decreases  to  P,  the 
extremi^of  the  lesser  axis,  where  it  is  least  Hence  the  arc  D  H  will  be  mure  incurvated 
tban  G  F;  and  since  the  angles  at  F  and  K  are  equal,  each  being  one  degree,  the  almost 
equal  lines  G  K,  L  K,  will  be  greater  than  the  almost  equal  lines  D  H,  H  F ;  and  the  arc 
G  L  must  therefore  be  jjeater  than  the  arc  D  H.  Thus,  if  the  earth  is  an  oblate  spheroid, 
a  degree  of  the  terrestrial  meridian  will,  by  actual  measurement,  be  found  to  be  least  at  the 
equator ;  and  the  degrees  will  gradually  increase  as  we  proceed  towards  either  pole. 

It  is  manifest  that  the  case  would  be  just  the  reverse  if  the  earth  were  an  oblong  spheroid^ 
generated  by  the  rotation  of  an  ellipse  on  its  greater  axis  E  Q.  Hence  the  important  question. 
What  is  the  figure  of  the  terrestrial  meriduml  may  be  resolved  by  measuring  arcs  of  the 
meridian  in  dinerent  latitudes 

None  of  the  measurements  before  that  begun  by  Picard  were  made  with  such  accuracy 
as  to  enable  mathematicians  to  resolve  the  question.  But  it  was  then  supposed  that  this 
had  been  performed  with  such  care  as  to  afiSxd  the  necessary  data.  Such,  however,  appears 
not  to  have  been  the  case.  The  degrees  actually  measured  were  found  to  be  unequal ; 
but,  inwtPiid  of  increasing  in  going  from  south  to  north,  the  reverse  was  supposed  to  be  the 
&ct ;  and  had  this  been  really  true,  the  polar  axis  would  have  been  greater  than  the  equa- 
torial,— a  cooclusion  quite  in  (^position  to  that  derivable  from  the  doctrine  of  centiifugal 
force. 

To  determine  this  most  important  Question,  the  Academy  of  Sciences  resolved  that  degrees 
of  the  meridian  should  be  measured  in  various  latitudes  which  might  difier  as  much  as 
possible ;  and  it  was  determined  that  one  party  should  be  sent  to  the  neighbourhood  of  the 
equator,  and  another  to  the  polar  circle.  Two  scientific  expeditions  were  accordingly 
undertaken.  Maupertuis,  Claireut,  Comus,  Lemonnier,  and  Outhier,  went  to  Lapland,  where 
the  Swedish  astronomer  Celsius  joined  them ;  and  there  they  measured  an  arc  of  fifty-seven 
minotes  of  a  degreoi  from  which  they  concluded  that  a  degree  under  the  polar  circle,  viz.  in 
kt  660  20',  was  57,419  toises,  that  is,  about  849  toises  greater  than  that  of  Paris.  This 
degree  has  been  since  remeasured  with  great  care  l^Svanberg  and  other  Swedish  mathe- 
maticians, who  found  it  to  be  57,196  toises.  This  is  223  toises  less  than  the  determination 
of  the  Frendi  academipans ;  but  it  is  certainly  more  correct 

The  other  party,  composed  of  Godin,  Bouguer,  and  La  Condamine,  performed  a  similar 
but  more  extensive  operation  in  Peru.  After  ten  years'  labour,  they,  with  the  assistance  of 
two  Spanish  officers,  Don  Jorge  Juan  and  Antonb  de  Ulloa,  accompliriied  the  measurement 
of  an  arc  of  about  3<>  T.  From  this  they  concluded  that  the  length  of  a  degree  was  56,758 
tones,  which  was  shorter  than  the  French  degree  by  902  toises.  These  measorementa  set 
the  question  completely  at  rest  There  could  no  longer  be  any  doubt  that  the  polar  diame- 
ter cjr  the  earth  was  shorter  tban  the  equatoriaL 
The  measurement  of  difibrent  degrees  has  been  since  performed  many  times  in  difibieDt 
VauL  la*  S 
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coimtriM;  u  agam  m  Fnnoe,  and  also  at  tbe  Ca^  of  Good  Hope,  Iqt  La  Gaille;  in  Italy,  by 
Ifaixe,  BoaooYidi,  and  Beccark;  in  Pennsylvania,  by  Mann  and  Dizon;  in  Hungizy,  by 
liMganiff ;  in  India,  by  lAmhtnti. 

T^ereliave  been,  in  addition  to  these,  two  admeasarements  of  aics  of  the  meridian  which 
deserve  particnlar  notice,  on  aooount  of  their  extent,  the  ezcelleace  of  the  instnunente 
employea,  and  the  skill  with  which  the  opeiationB  have  been  coodocted.  We  are  indebted 
to  the  spirit  of  reform  and  improvement  which  epmnff  ont  of  the  fVendi  revolution  fiv  one 
(rf*  these,  and  to  the  liberal  and  enlightened  views  of  the  English  government  for  the  other. 

The  great  diversity  in  the  onits  of  a  measure  is  an  evil  which  has  been  long  felt  and  com- 
plained of  in  every  commercial  coontry.  The  French  Constitutional  Assemfal^  took  up  this 
most  important  subject  in  the  year  1790 ;  and,  at  the  suggestion  of  Talleyrand,  it  was  decreed, 
that  the  king  should  request  his  Britannic  majesty  to  engage  the  parliament  of  RnglMwl  to 
concur  with  the  National  Assembly  in  fixing  a  natural  unit  of  weights  and  measures;  that, 
under  the  auq>ices  of  the  two  nations,  comnuasioners  of  the  Academy  of  Sciences,  uid.  an 
equal  number  of  members  of  the  Royal  Society  of  London,  should  determine  the  length  of 
the  pendulum  in  the  latitude  of  45°,  or  other  preferable  latitude,  and  fiitun  this  deduce  an 
invariable  standard  for  all  weights  and  measures. 

The  Academy  named  a  coouniasion,  composed  of  Bcvda,  La^ianffe,  Laplace,  Monge,  and 
Condorcet,  who  gave  a  report,  which  is  pnnted  in  the  Memoirs  of  Uie  Academy  for  1788. 
Three  different  fundamental  units  were  suggested  in  their  report  The  first  is  the  pendulum 
which  beats  seconds  in  a  given  parallel  That  of  45°  was  thought  preferable  to  any  other, 
because  there  the  pendulum  is  a  mean  among  all  those  which  beat  seconds  in  the  different 
latitades  between  the  equator  and  tibe  pde.  They  observed,  however,  that  the  pendulum 
contains  a  hetercmneous  element,  namely,  time ;  .and  an  arbitrary  elttnent,  viz.  ^e  division 
of  the  day  into  86,400  seconds.  They,  therefore,  considered  it  to  be  less  proper  as  a  standard 
unit  of  lineal  measure,  than  another  which  they  regaided  as  unexceptionaUe.  This  is  the 
length  of  a  quadrant  of  the  meridian,  a  linear  magnitude  of  the  same  kind  as  the  thing  to 
be  determined,  and  therefore  more  natural  than  the  pendulum,  which  involved  the  oon8idei&> 
tion  of  time.  There  is  yet  another  linear  unit,  namely,  the  circumference  of  the  earth's 
equator.  But  this  is  not  better  known  than  the  elliptic  meridian ;  nor  does  it  admit  of  bemg 
determined  with  so  much  precision.  On  ^e  whole,  therefore,  it  was  recommended  that  the 
quadrant  of  the  meridian  ahould  be  taken  as  the  primary  unit,  and  that  its  teiHnillionth  part 
(a  lineal  space  about  99|t  English  inches)  should  be  the  ordinary  unit  for  the  measurements 
which  occur  in  the  afl&irs  of  life.    This  was  named  a  mitre. 

Although  in  the  beginning  it  had  been  proposed  to  invite  the  English  j^osoi^ers  to  assist 
in  establishing  a  standard  unit,  yet,  as  the  object  to  be  attained  could  be  accomplished  per- 
fectly by  the  French  mathematicians,  without  any  foreign  aid,  it  was  recommended  to 
commence  immediately  the  measurement  of  the  arc  of  the  meridum  between  Dunkiric  and 
Barcelona,  an  extent  of  nearly  9^  degrees.  The  operations  necesaaiy  for  this  labour  were, 
1.  To  determine  the  difierence  of  latitude  between  Dunkirk  and  Barcelona ;  and,  in  general, 
to  make  such  astronomical  observations  on  the  whole  line  as  might  be  thought  nsefiiL  2.  To 
measure  again  the  bases  which  had  served  for  the  measurement  of  the  degree  made  at  Paris, 
and  the  construction  of  the  map  of  France.  3.  To  verify  by  new  observations  the  series  of 
triangles  which  had  formerly  been  employed  for  the  measurement  of  the  meridian,  and  to 
prolong  them  to  Barcelona.  4.  To  make,  at  the  45th  degree,  such  observations  as  might 
determine  the  number  of  vibrations  which  a  pendulum  equal  in  length  to  one  ten-millionth 
part  of  the  meridian  would  make  in  a  day,  in  a  vacuum  at  the  level  of  the  sea,  and  at  the 
temperature  of  melting  ice,  in  order  that,  this  number  being  once  known,  the  metre  might  be 
determined  at  any  time  by  the  length  of  the  pendulum,  m  this  way  tiiie  advantaji^es  of  the 
two  methods  of  forming  a  standard  would  be  united.  5.  To  verify  by  new  experiments  the 
specific  gravity  of  pure  water  in  a  vacuum,  and  at  the  temperature  of  water  just  beginning 
to  freeze.  6.  And  lastly,  To  reduce  all  the  old  measures  of  every  kind  employed  in  com- 
merce to  the  new  standards. 

To  accomplish  these  objects,  it  was  recommended  that  six  distinct  commissioneTS  should 
be  appointed.  This  was  done  by  a  decree  of  the  National  Assembly,  dated  26th  March, 
1791 ;  only  it  was  thought  to  be  better  to  commit  tho  astronomical  and  geodetical  observa- 
tions to  a  single  commission.  Immediately  directions  were  given  for  the  construction  of  the 
necessary  instruments.  Lenoir,  a  celebrated  IVench  artist,  was  employed  to  make  repeating 
circles,  long  rules  of  platina  for  the  measurement  of  the  bases,  and  a  shorter  rule ;  also,  balls 
of  platina  and  ^Id  lor  the  pendulum  observations. 

About  the  middle  of  the  year  1792,  Cassini  and  Borda  began  a  series  of  experiments  on 
the  pendulum ;  and,  in  the  following  year,  Lavoisier  was  engaged  in  experiments  on  the 
expansion  of  metals.  And  about  the  same  time  Mechain  began  his  operations  for  the  deter- 
mination of  the  portion  of  the  meridian  between  Bodez  and  Barcelona,  an  extent  of  170,000 
toiaes.  Delambre  had  undertaken  the  portion  of  the  arc  between  Dunkirk  and  Rodez, 
88,000  toises  in  extent.  This,  however,  had  been  twice  measured  before;  and  for  this 
reason  the  labour  was  expected  to  be  less  than  was  requisite  for  the  other  portion,  which 


BookL 


FIGURE  ANB.MAGNrrUDE  OF  THB  EARTH. 


190 


was  entirely  new.  Beddefl  the  privations  and  hardahipa,  the  oidiiuury  accnoinanimeiita  of  a 
aervice  which  r^uiies  those  who  perform  it  to  live  in  elevated  situational  with  little  ehelter, 
with  few  of  the  comforts  to  which  they  have  heen  accustomed,  and  exposed  to  the  vicissi- 
tudes of  heat  and  cold,  and  the  influence  of  the  nocturnal  dews,  they  had  to  encounter  the 
perils  arising  from  a  disorganized  state  of  society.  Meohain  was  stopped  in  the  neighbour- 
hood of  Pans ;  hut  when  he  pursued  his  lahours  at  a  distance  from  the  capital,  he  met 
with  no  &rther  interruption ;  while  Delamhre,  in  the  north  of  France,  was  often  exposed 
to  the  most  imminent  oanger.  In  the  heat  of  the  French  revolution,  the  people  were 
jealous  of  what  thejr  did  ndt  understand ;  and  the  astronomers  were  at  oQce  exposed  to  the 
machinations  of  then:  enemies  at  Parisi  and  to  the  brutality  of  the  ignorant  peasants  in  the 
provinces. 

In  the  course  of  their  operations  they  measured  two  bases,  on  the  accurate  determination 
(^  which  the  utility  of  ail  their  labours  was  to  depend.  One  base,  of  6075.9  toises,  was 
measured  by  Dekmbre  at  Melun ;  and  the  other,  or  6006.2478  toises,  at  Perpignan.  The 
distance  between  them  was  360,930  toises,  about  496  ]R"g)i»b  miles.  They  were  connected 
by  a  chain  of  triangles,  the  sides  and  angles  of  which  were  all  known ;  so  that  the  length 
(tf  one  base  beinff  Imown,  that  of  the  other  might  be  found  by  computation.  It  is  a  r^nark- 
aUe  ftct,  that  when  the  base  of  Perpignan  was  mferred  by  calculation  from  that  of  Melun» 
the  result  was  found  to  be  only  ten  or  eleven  inches  less  than  that  obtained  by  actual  mea- 
surement. This  striking  agreement  afibrds  a  strong  presumptive  proof  of  the  accuracy  with 
vi^ich  the  operations  hwi  Men  conducted. 

The  determination  of  the  latitudes  of  the  two  extremities  of  the  arc  was  also  a  matter 
of  the  utmost  importance.  The  pains  which  the  astronomers  took  to  arrive  at  true  results 
are  almost  incredible.  Dekmbre  made  800  observations  to  ascertain  the  true  latitude  of  the 
Dunkirk  extremity ;  and  a  oorrespondii^  degree  of  attention  was  bestowed  on  difibxent 
intermediate  points. 

Thii  most  important  nndertakinff  was  at  last,  after  seven  yean'  labour,  brought  to  a  con- 
duskn  in  the  year  1790.  Althoa|:h  the  result  was,  in  its  first  application,  to  be  directed  to 
the  estaUishment  of  a  standard  umt  of  lineal  measure  for  the  French  nation,  jet  the  advan* 
tages  which  may  be  deduced  from  it  extended  much  forther,  and  were  available  to  every 
nation  enlightened  by  science.  For  this  reason,  the  states  living  in  peace  with  France  had 
been  invited  to  send  eminent  mathematicians  and  astronomers  to  assist  in  a  rigorous  exami- 
nation of  every  step  of  the  qieration.  The  astronomical  and  geodetical  observations,  in 
partiailar,  were  subjected  to  the  examination  of  Tralles,  the  deputv  of  the  Helvetian  republic; 
Van  Swinden,  the  &tavian  deputy ;  and  the  two  Frendh  philosophers  LanUce  and  Legendre. 
They  entered  into  all  the  details  of  the  measurement  or  the  bases ;  ana  they  examined  the 
three  angles  of  every  triangle,  and  determined  thehr  valuesi  The  calculations  were  then 
sqiarately  performed  by  four  difierent  persons — Trallesi  Van  Swinden,  Legendre,  and  De- 
kndve ;  and  this  last  astronomer  calculated  the  length  of  the  meridian  by  four  difierent  and 
independent  methods;  and  a  report  was  made  to  the  National  Institute  at  Paris,  in  June 
1790,  in  the  name  of  the  Class  of  Physical  and  Mathematical  Sciences,  on  the  Measure  of 
the  Meridiui  of  France,  and  its  Results. 

The  general  fibct,  that  the  dypteea  of  the  meridiui  increase  as  we  recede  from  the  equator 
towards  the  pole,  was  again  mlly  confirmed ;  so  that  the  oblateness  of  the  earth  in  the 
direction  of  the  polar  axis  is  a  truth  now  placed  beyond  all  controversy.  Notwithstanding, 
however,  the  almost  incredible  care  with  which  the  (^>eratiQn9  were  conducted,  the  exact 
quantity  of  this  compression  was  still  left  in  some  uncertainty.  The  limits  between  which 
the  true  measure  of  the  oblateness  is  contained  are,  however,  narrower;  and  it  is  likely 
that  the  problem.  What  is  the  exact  proportion  of  the  polar  to  the  equatorial  axisi  does 
not,  fixxn  its  nature,  admit  of  a  nearer  approximation  to  the  truth  than  has  been  already 
obtained. 

If  we  could  suppose  the  measurements  of  lines  and  angles  to  be  perfectly  correct,  it 
would  follow,  that  although  on  the  whole,  talong  considerable  intervals,  the  length  <^  arcs 
of  the  meridian  corresponding  to  equal  celestial  arcs  go  on  increasing  from  soum  to  north, 
yet  the  law  of  the  mcrease  is  irregular,  and  not  that  which  ou^t  to  result  from  an  exact 
elliptie  meridian.    The  result  of  the  measurement  will  be  seen  m  the  following  table : — 
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From  this  taUe  we  aee  that  the  length  of  a  degree  in  the  four  mean  latHodes  goes  on  in- 
creasing. Alflo,  from  the  column  of  mean  latitudes,  and  that  of  the  length  of  a  degree,  it 
appears  that  a  diminution  of  2^  25'  4d".39  in  the  first  mean  latitude  corresponds  to  a 
duninuti<Mi  of  13.13  toises  in  the  terretftrial  meridian:  this  gives  5.5  toises  to  a  degree. 
Affain,  that  a  fiurther  diminution  of  2^  48'  57".54  produces  a  diminution  of  91.51  toises, 
which  is  at  the  rate  of  32.4  toises  to  a  degree.  Lastly,  that  a  third  diminution  of  2°  24' 
28".77  gives  a  diminution  of  31.17  toises,  which  is  at  the  rate  of  about  12.9  toises  to  a 
degree.  These  changes  of  5.5,  32.4^  and  31.17  toises  in  the  length  of  a  degree  in  going 
southward  evidently  do  not  follow  a  regular  law,  such  as  should  result  frcmi  a  continuous 
increase  of  curvature.  We  may,  therefore,  reasonably  suppose  that  all  the  observatioDs 
have  not  been  equally  perfect,  or  that,  in  addition  to  unavoidable  errors  in  the  estimation  of 
lines  and  angles,  some  disturbing  cause  must  have  operated :  probably,  an  inequality  of 
density,  in  the  density  of  the  strata  over  which  the  measurement  was  performed,  may  have 
had  great  influence  in  producing  the  irregularity. 

The  small  discrepancies  in  the  results  of  the  observations  must  produce  corresponding 
micertainty  in  the  determination  of  die  peaX  objects  to  be  attained.  On  the  whole,  how- 
ever, it  was  concluded  that  the  length  of  the  terrestrial  meridian  between  the  pole  and  the 
equator  was  5,130,740  toises ;  and  hence  the  mdtre,  or  ten-millionth  part  of  the  meridian, 
was  .513074  of  a  toise,  which  is  443.295066  lines. 

Another  most  important  result,  deducible  from  these  observations,  was  the  ratio  of  the 
polar  axis  of  the  earth  to  the  equatorial  axis.  This  must  partake  of  the  uncertainty  ot  the 
data  by  which  it  is  to  be  determined.  We  may,  however,  assume,  without  sensible  error, 
that  the  equatorial  axis  is  to  the  polar  as  334  to  333.  The  difierence,' therefore,  of  the 
semi-axes,  compared  with  the  equatorial  radius,  will  be  one  part  in  334.  The  fraction  ^ir— 
that  is,  the  difference  of  the  semi-axes  divided  by  the  equatorial  radios, — ^is  called  the  com- 
pression of  the  earth  at  the  poles. 

The  astxxmomer  Mechain  had  contemplated  the  extension  of  the  measurement  of  the 
meridian  beyond  the  limit  at  first  proposed ;  but  he  did  not  live  to  carry  his  views  into  execu- 
tion. However,  the  undertaking  was  resumed,  after  a  cessation  of  tlnee  years,  by  Biot  and 
Arago,  French  astronomers,  with  whom  were  associated  MM.  Chaix  and  Rodriguez,  Span- 
iards, all  emmently  distinguished  for  their  talent  and  devotedness  to  the  object  to  be  ac- 
complished. By  their  exertions,  a  train  of  triangles  was  carried  southward  fi^  the  point 
where  Mechain  and  Delambre  had  stopped,  to  F^rmentera,  a  small  island  near  Ivica,  in  the 
Mediterranean.  This  is  the  southern  limit  of  a  most  interestmg  labour:  but,  if  ever 
European  civilization  extends  into  Africa,  the  measurement  may  he  extended  to  Cape  de 
Gata,  and  thence  across  the  Mediterranean  to  the  coast  of  Africa,  and  continued  to  the  city 
of  Algiers,  which  is  nearly  in  the  meridian  of  Paris ;  so  that  in  time  the  southern  extremity 
may  be  actually  carried  to  the  summit  of  Mount  Atlas. 

The  other  measurement  of  a  considerable  portion  of  the  earth,  to  which  we  have  alluded, 
was  begun  under  the  auspices  and  at  the  expense  of  the  British  government  as  long  ago  as 
the  year  1764.  At  that  time  a  memoir,  drawn  up  by  Cassini  de  Thury,  was  presented  to 
the  minister  (Mr.  Fox)  by  the  French  ambassador,  it  stated  the  advantages  which  would 
accrue  to  geography  and  astronomy  by  determining  the  difiference  of  longitude  between  the 
observatories  of  Greenwich  and  Paris,  by  means  of  a  series  of  triangles  from  the  former  to 
Dunkirk,  to  which  place  the  meridian  of  Paris  had  previously  been  extended.  The  proposal 
was  communicated  to  the  Royal  Society ;  and  having  been  approved  of,  the  execution  was 
committed  to  general  Roy.  The  first  step  was  to  measure  a  base,  firom  the  length  of  which 
the  sides  of  all  the  triangles  might  be  inferred ;  and  a  line  rather  more  than  nve  miles  in 
length  was  traced  out  on  Houn^ow  Heath,  and  measured  with  the  most  scrupulous  care. 
It  may  at  first  sight  appear  a  very  simple  matter  to  measure  a  straight  line  on  the  ground ; 
iMit  if  the  utmost  exactness  is  required,  the  operation  must  be  peiformed  with  instruments 
constructed  with  the  greatest  ingenuity,  and  the  application  of  much  physical  knowledge. 
Generally  all  solid  bodies  expand  by  heat,  and  contract  by  cold ;  and,  moreover,  some  change 
tiieir  dimensions  by  moisture  and  dryness.  To  counteract  or  to  estimate  precisely  these 
changes,  so  as  to  aliow  for  them  in  the  final  result,  is  a  matter  of  great  difficulty,  and  only 
to  be  accomplished  by  infinite  care  and  perseverance. 

The  measurement  of  the  base  was  first  undertaken  with  deal  rods,  twenty  foet  in  l^i^g^ 
These,  however,  were  found  to  be  much  af^ted  by  the  changes  in  the  atmosphere  nom 
moisture  to  drjrness :  they  were  therefore  laid  aside ;  and  instead  of  them  glass  rods,  of  the 
same  length  in  firames,  were  employed.  This  substance  was  chosen,  ficm  a  belief  that  it 
was  less  aJQ^ted  by  changes  of  temperature  than  the  metals.  The  measurement,  which 
had  been  be^n  about  the  middle  of  June,  was  completed  in  the  end  of  October;  and  it  was 
found  that  the  base  measured  exactly  27404.06  foet,  or  5.19  miles. 

The  work  in  the  field  was  not  carried  forther  at  that  time :  it  was,  however,  resumed  in 
1787.  A  theodolite  of  greater  dimensions  than  had  ever  been  emplojred  m  geodetical  opera- 
tions was  constructed  by  the  celebrated  artist  Ramsden.  The  series  of  observations  was 
begun  at  the  base  m  the  beginning  of  August,  by  General  Roy,  assisted  by  Isaac  Dalby,  an 
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excellent  matheniftticiaD,  and  most  venciouB  Mtronomical  observer.  After  contmoin^  to  a 
certain  length,  it  was  judged  to  be  expedient  to  break  o^  and  proceed  with  the  instroments 
to  Dover.  A  series  of  oteerrations  was  there  made,  in  conjunction  with  the  French  acade- 
micians Caasini,  Mechain,  and  Legendre,  by  which  the  triangulation  between  Paris  and 
Dunkirk  might  be  connected  with  ^t  between  Dover  and  Greenwich.  As  a  check  on  the 
operatioDs,  a  base  of  verificaticm  was  also  measured  on  Romney  Marsh ;  and  in  this,  instead 
of  the  glass  rods,  a  steel  chain,  c(»stnicted  for  the  purpose  by  Ramsden,  was  employed ;  it 
having  been  Ibond  by  experience  that  there  was  no  sensible  difference  in  point  of  accuracy 
between  this  and  the  giasB  rods,  while  the  chain  manifestly  was  more  convenient  After- 
wards, when  the  two  bases  were  connected  by  calculating  the  sides  of  the  triangles,  it  was 
fband  that  the  measured  base  differed  from  its  computed  value  by  only  twenty-ei^ht  inches, 
although  Romney  Marsh  is  more  than  sixty  miles  from  Hounslow  Heath.  The  junction  of 
the  observatories  of  Greenwich  and  Paris,  by  a  series  of  triangles,  was  completed  in  1788, 
and  an  account  of  the  operations  communicated  to  the  Royal  «)ciety ;  but  the  death  of  Gene- 
nX  Roy  again  suspended  the  survey  until  the  year  1791. 

At  tnis  time,  by  the  exertions  of  the  Duke  of  Richmond,  Master-general  of  the  Ordnance, 
the  sorvey  was  resumed  with  great  vigour.  A  new  theodolite,  and  various  other  instruments, 
in  addition  to  those  formerly  employed,  were  liberally  supplied,  and  placed  under  the 
direction  of  Captain  (afterwards  Colonel)  Mudge  of  the  Royal  Artillery,  and  Mr.  Dalby. 
Beginning  their  labours  by  a  re-measurement  of  the  base  on  Hounslow  Heath  with  steel 
chuns,  they  found  the  di&rence  between  this  and  the  former,  in  which  glass  rods  were 
employed,  to  be  no  more  than  two  inches  and  three  quartera  Thev  also  measured  another 
base  of  verification,  36574.4  feet  in  length,  on  Salisbury  Plain.  When  this  was  connected 
by  a  chain  of  triangles  with  the  base  on  Hounslow  Heath,  and  its  length  computed,  the 
resolt  did  not  differ  more  than  an  inch  from  the  actual  measurement;  a  convincing  proof  of 
the  accuracy  with  which  all  the  operations  had  been  conducted. 

Although  an  accurate  survey  of  the  island  was  the  main  object  for  which  all  this  labour 
was  undertaken,  yet,  as  its  complete  accomplishment  requires  a  knowledge  of  the  figure  and 
dimensioDS  of  the  earth,  no  opportunity  of  solving  this  grand  problem  is  to  be  neglected.  The 

AA  two  stations  of  Be»chy  Head  in  Sussex,  and  Dunnose  in  the  Isle  of 
Wight,  are  visible  from  each  other,  and  more  than  sixty-four  miles 
asunder,  nearly  in  a  direction  fieam  east  to  west :  their  exact  distance 
was  found  by  the  geodetical  operations  to  bq  3S9397  feet  The  azi- 
muth, or  bearinff  of  the  line  between  them  with  respect  to  the  meri- 
dian, also  thefiititude  oi  B^hy  Head,  were  detennined  by  astro* 
nomical  observations.  From  these  data  the  length  of  a  degree  per- 
pendicular to  the  meridian  was  computed ;  and  this,  compared  with 
the  length  of  a  meridional  degree  in  the  same  latitude,  gave  the  pro- 
portion of  the  polar  to  the  equatorial  axis. 

The  result  thus  obtained,  however,  differed  considerably  firom  that 
obtained  by  meridional  degrees.  It  has  been  found  impossible  to  ex- 
plain the  want  of  agreement  in  a  satiafactoi^  wav ;  and,  for  this  reason. 
It  has  been  thought  better  to  rest  the  soluUon  or  the  problem  entirely 
on  the  measurement  (^  degrees  of  the  meridian  m  difierent  lati- 
tudes, which,  on  the  whole,  give  results  more  consistent  with  one 
another. 

Without  noticing  in  detail  all  the  steps  by  which  the  survey  has 
advanced,  we  shall  next  advert  to  the  measurement  of  an  arc  of  the 
meridian  between  Dunnose,  m  the  Isle  of  Wight,  and  Clifton,  near 
Doncaster ;  the  former  in  lat  50°  37'  5",  and  the  latter  in  SS""  27'  30". 
To  accomplish  this,  the  in^fenuity  of  the  artist  Ramsden  was  again 
exercised  in  the  construction  of  an  instrument,  a  zenith  sector,  for 
finding  the  latitude  of  the  difierent  {wints  of  the  arc :  this  was  almost 
the  last  work  of  a  man  to  whose  genius  astrcMiomy  and  geography  are 
highly  indebted ;  and  it  was  superior  to  any  thmg  of  the  kind  ever 
beSxre  constructed. 

To  give  the  reader  a  distinct  notion  of  this  most  important  operation,  we  here  present  a 
^cich  (Jg:  44.)  of  the  series  of  triangles,  twenty-two  in  number,  which  connect  the  extreme 
pcsnts  together  with  the  angles  contained  by  the  straight  lines  which  join  the  difierent 
stations,  and  the  length  of  their  sides.  The  numbers  marked  on  the  diagram  indicate  the 
names  of  the  aUUioM^  by  referring  to  the  following  table.  The  northern  extremity  of  the 
base.  Beacon  HiU,  or  Clifton,  is  marked  Na  3.;  ai2  the  southern  extremity,  Dunnose,  is  28. 
The  names  of  the  intennediate  points  may  be  seen  in  the  table. 
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oath  and  Salisbo^  Plain ;  but,  Sir  greater  security  against  error,  a  new  base  of  26342.7 
feet  was  measured  on  Misterton  C^ir,  in  the  northern  part  of  Ldncdnshire.  From  this  the 
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in  the  remainder  of  the  table. 
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Kram  the  lait  triangfle  the  diBtance  between  Corley  and  AibuTy  Hill  oomeB  out  117497.1 
feet  This  result  hu  been  found  from  the  bue  on  Mieterton  Carr :  bat  the  eune  distance, 
deduced  from  the  bases  on  Hounslow  Heath  and  Salisbuiy  Plain,  either  of  which  is  mote  than 
ISO  miles  distant  from  Misterton  Carr,  was  foimd  tobe  117,403  feet,  only  six  feet  difierent  Here 
we  have  a  remarioble  proof  of  the  extieme  accuracy  with  which  the  operations  have  been 
oondacted;  so  that,  firam  whatever  cause  any  uncertainty  in  the  conclusion  sought  may 
proceed,  it  can  hardly  be  found  either  in  the  want  of  p^feotion  in  the  instruments,  or  of 
care  in  those  who  used  them. 

^  ofaserrations  on  the  pole  star,  the  enct  bearing  of  Butmr  Hill  from  Dunnose  (that  is, 
the  axinmth  or  angle  which  the  line  joining  them  makes  with  the  meridian,)  was  found : 
and  hj  like  observations  the  bearing  of  the  station  at  Grinffley  from  Clifton  was  determin- 
ed. By  these  data,  and  bv  the  known  lengths  of  the  si&s  of  Uie  triangles,  the  portions 
of  the  meridian  intercepted  by  perpendiculam  on  it  from  the  stations  was  obtained.  Their 
sum  gave  1,096,887  feet  for  the  meridional  distance  on  the  snrfece  of  the  earth,  between 
DomiQse  and  Clifton.  Moreover,  by  the  zenith  sector,  the  arc  ^  the  celestial  mmlian 
between  them  was  found  to  be  S^'  50^  28"  .38,  or  2.8306  of  difihrence  of  latitude.  The 
length  of  the  measured  arc  of  the  meridian,  vis.  1,030,337  feet,  divided  by  this  number, 
gives  364,983  feet,  or  6062  fetboms  for  the  length  of  a  degree  in  the  parallel  midway 
between  Dnnneae  and  Clifton,  which  is  50°  2^  20^^ 

In  the  same  way  that  the  length  of  a  degree,  at  the  middle  point  between  Clifton  and 
Dmnwee,  was  determined,  the  length  of  degrees  at  other  intermediate  points  was  found.  The 
latitude  of  the  station  at  Arfaory  Hill  was  carefully  observed  with  the  sector.  lUie  latitude 
of  Greenwich  was  well  known ;  and  that  of  Blenheim,  an  observatory  belonging  to  the 
Duke  of  Madborongh,  had  been  determined  from  five  years*  observations.  The  two  observa- 
todee  were  assumed  as  stations,  in  addition  to  those  in  the  meridional  chain  of  triangles, 
and  their  position  in  reflect  of  the  others  was  found. 

By  <%nmjMiyii%g  the  celesttal  with  the  terrestrial  arcs,  the  length  of  degrees  in  various 
paiallels  was  determined,  as  in  the  following  table : — 


Arlwrf  BUI  and  Clifton 

BteahfiiB  andCliftoo 

GreeDwich  and  Clifton. . . . . . 

Danoooe  and  CKfton 

Arfanty  BUI  and  Onenwieb. 
DnnnoM  and  Arbury  Bill... 

Btenheim  and  DunnoM 

and  Greeawieli . . . . 


LatitttdeofMiddto 

BWthAM. 

Point. 

FaUMMII 

sy> 

50*    flV'.S 

60,706 

a 

38     50.1 

60,760 

« 

S8       5.7 

00.704 

99 

S      19.8 

60390 

51 

51       4.1 

60,840 

61 

35      18.9 

60364 

51 

13      189 

60300 

51 

S     54.fi 

60384 

This  table  presents  a  singular  deviation  from  the  common  rule ;  for,  instead  of  the  degrees 
increasing  as  we  proceed  ftmn  north  to  south,  they  appear  to  decrease,  as  if  the  earth  were 
an  oblon^^  instead  of  an  oblate  spheroid.  The  obUteness  of  the  earth  at  the  poles  is,  how- 
ever, a  met  so  well  estaUisbed  by  more  extensive  measurements,  that  we  must  suppose 
eithm  that  some  error  has  been  committed  in  the  observations, — a  thing,  however,  not 
probable ;  or  else,  what  is  more  probable,  that  by  inequality  in  the  density  of  the  strata, 
producing  a  local  attraction,  the  plumb-line  of  the  sector  has  suffered  a  deflection  at  some 
of  the  stations. 

Kotwithfltanding  the  discrepancy  of  the  results  of  the  measurements  in  this  particular 
axe,  the  length  of  a  decree  at  the  middle  station  (viz.  lat  52^  2'  W)  agrees  very  well  with 
the  measttiements  of  ue  meridian  in  France  and  other  places.  Indeed,  the  measurements 
of  the  small  arcs  of  the  meridian  in  other  countries  nave  presented  similar  anomalies, 
akhongh  in  general  not  ro  remarkable.  It  is,  therefore,  only  by  comparison  of  the  measures 
of  extensive  arcs  at  ccmsiderable  intervals  that  we  can  arrive  at  certain  conclusioiis.  The 
AotiBh  survey  has  now  been  extended  from  the  southern  parts  of  the  island  to  Unst,  the 
AQEtfaermnost  of  the  fflietland  Islands.  At  present  the  engmeer  officers  who  carried  it  on 
are  employed  in  the  survey  of  Ireland ;  but  we  may  expect  that  at  no  remote  period  they 
wffl  resume  the  British  survey,  and  supply  the  observations  still  wanting.  When  this  is 
done,  and  the  complete  triangulation  is  published,  it  will  then  appear  how  for  local  attrac- 
tion may  have  disturbed  the  plummet  in  passing  over  the  variety  of  rocks  throug^iout  the 


Although  the  compression  of  the  earth  be  small,  yet  an  exact  knowledfi^e  of  its  quantity 
is  of  great  importance,  because  of  the  deductions  which  are  to  be  made  from  it  It  has 
been  explained,  that  the  direction  of  a  pluml^line  is  alwavs  perpendicular  to  the  earth's 
sor&ce ;  therefore,  and  because  of  the  continual  change  or  curvature  of  the  meridian  in 
^oinig  fiom  nordi  to  south,  the  direction  of  gravity  can  only  pass  through  the  earth's  centre 
-at  the  polee  and  equator.  Thus  it  appeam  mat  there  is  a  necesiary  connexion  between  the 
'finn  of  Ihe  earth  and  terrestrial  gravity ;  so  that  the  small  variations  in  the  latter,  which 
are  owing  to  the  deviations  fiom  Sie  exact  spherical  figure,  being  known,  that  deviation 
itself  mi^  be  determined. 
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If  the  earth  were  spherical  and  homo^nous,  the  attraction  of  its  mass  apon  difierent 
points  of  its  sor&ce,  or  the  force  which  solicits  every  particle  of  matter  at  its  sar&ce 
towards  the  centre,  would  be  everywhere  the  same.  But  the  elliptic  fbnn  produces  a  small 
deviaticm  from  this  equality,  which  increases  in  going*  from  the  equator  towards  the  polesy 
as  the  square  of  the  sine  of  the  latitude ;  and  this  w<mld  be  true  even  if  the  earth  were  at 
rest:  but,  b^  its  revolution  about  its  shorter  axis,  there  is  produced  a  centrifugal  force* 
which  acts  m  a  direction  perpendicular  to  that  axis,  and  therefore  diminishes  the  force  of 
gravity  most  of  all  at  the  equator,  because  there  the  two  forces  act  in  contrary  directional 
At  the  pole  its  direction  is  perpendicular  to  the  direction  of  gravity,  and  produces  no  efiect. 

By  the  united  operation  of  these  two  causes,  in  ffoing  from  the  equator  towards  the  poles, 
is  produced  a  variation  in  the  degree  of  quickness  of  descent  of  a  heavy  body,  which  increases 
as  the  square  of  the  sine  of  the  latitude. 

The  oscillations  of  a  pendulum  afford  a  simple  means  of  verifying  this  &ct  The  increase 
of  weight  in  a  heavj  body, — that  is,  the  force  of  gravity  in  preceding  from  the  equator  to 
the  poles, — will  be  mdicated  by  a  diminution  of  the  time  in  which  an  invariable  pendulum 
performs  a  vibration.  Accordingly  the  pendulum  has  been  employed  to  determine  the  figure 
of  the  earth ;  and  the  results  obtained  nave  been  found  to  accord  perfectly  with  the  geo- 
detical  measurements  which  we  have  described. 

The  Jftritish  and  French  governments  have  both  instituted  observations  on  the  pendulum. 
The  latter,  on  the  recommendation  of  the  Academy  of  Sciences,  directed  that  the  intensity 
of  the  force  of  gravitv  should  be  determined  at  difierent  points  of  the  arc  of  the  meridian 
between  Dunkirk  and  Formentera ;  and  committed  the  labour  to  MM.  Biot,  Arago^  Mathieo* 
Bouvard,  and  Chaix :  subsequently,  Biot  extended  his  observations  to  the  northern  extremity 
of  the  JBbritish  islands.  These  operations  were  begun  in  the  vear  1807.  At  a  somewhat 
later  period  the  British  government,  with  the  assistance  of  the  Royal  Society,  employed 
Captain  Kater,  an  eminent  observer  and  experimenter,  in  the  same  labour ;  and  also  sent 
Captain  Sabine,  a  British  artillery  officer,  with  invariable  pendulums,  to  the  equator  on  the 
one  hand,  and  the  highest  accessible  latitudes  of  the  northern  hemisphere  on  me  other.  It 
was  expected  that,  by  thus  multiplying  the  places  of  observation,  the  combination  of  results 
would  destroy  the  irregular  influences  of  local  density,  and  give  the  true  variations  of  the 
force  of  gravity,  which  are  owing  to  the  earth's  ellipticity.  From  a  mean  of  all  the  obser- 
vations made  by  the  British  and  French  experimenters,  it  was  found  that  the  compression  or 
ellipticity  of  the  earth  was  about  tiVt  or  rmr  Laplace  had  previously  concluded,  from 
the  combined  measurements  of  terrestrial  degrees  and  pendulum  experiments,  and  the  lunar 
inequalities  dependent  on  the  figure  of  the  earth,  that  the  same  important  element  was 
Tinl-TT-  There  is  a  difference  between  the  two  conclusions ;  but,  on  the  whole,  all  the  results 
which  have  been  obtained  are  comprehended  within  limits  which  may  be  deemed  moderatSi 
considering  the  difficulty  of  the  inquiry. 

The  following  tables  exhibit  numerical  values  of  the  magnitudes  of  the  degrees  of  latitude 
and  longitude,  and  their  proportion  to  each  other. 

The  first  is  from  a  valuable  collection  of  astronomical  tables  and  formule  by  F.  Bailt, 
Esq.,  President  of  the  Astronomical  Society  of  London.  It  shows  the  length  of  a  degree 
of  latitude  and  longitude  on  the  earth's  surfiice,  A«aimmg  the  compression  to  be  t)tv, toge- 
ther with  the  length  of  the  pendulum  beating  seconds  there,  supposing  the  compressioo  to 
be  yj^,  the  measures  at  the  equator  being  considered  as  unity ;  also  the  increase  in  the 
number  of  vibrations  of  an  invariable  pendulum  beating  seconds  at  the  equator  on  proceeding 
towards  the  pole.     This  merely  shows  the  relative  vuues  of  the  quantities  therein  stated. 

The  second  and  third  tables  are  from  Mkndoza's  Tables  for  Navigation  and  Nautical 
Astronomy.  And  the  fourth  is  fixxn  die  very  valuable  Introduction  to  Practical  Astrcmomy 
by  Dr.  Pearson,  where  it  is  stated  to  be  computed  from  a  Formula  given  by  lieut-CoL 
Lambton  in  the  Asiatic  Researches,  vol.  xiL 

The  tables  are  constructed  from  different  values  of  the  earth's  compression  at  the  polei. 
The  uncertainty  of  this  important  element,  in  all  questions  of  geography  and  astronomy,  is 
an  inconvenience  which  cannot  yet  be  got  rid  of. 

In  Tables  II.  and  IH,  the  dimensions  of  the  degrees  of  latitude  and  longitude  are  given 
in  minutes  of  the  equator.  To  change  these  into  feet  or  fiithoms,  we  must  haow  the  number 
of  them  in  a  degree  of  the  equator. 

According  to  Puissant  and  Svanberg,  the  equatorial  degree,  or  60  geographical  miles,  is 
60,847  fiithoms. 

Cagnoli  has  assumed  =  60,8d3  fiithoms. 

Lieut-€oL  Lambton  reckoned  it  to  be  60,857  fhthoms. 

General  Mudge  concluded  it  to  be  60,845  fathoms. 

Mr.  Bailv,  as  an  accomjMLniment  to  his  table  (Table  I.),  assumes  the  equatorial  diameter 
of  the  earth  to  be  7024  miles,  and  the  polar  =  7916  miles.  A  degree  of  Isngitude  at  the 
equator  will,  on  this  supposition,  be  69.15  miles,  =  60,852  fiithoms,  =  965,110  fiset:  so  one 
second  of  time,  or  fifteen  seconds  of  a  degree  of  lon^tude,  will  be  1521  feet 

Table  IV.  gives  the  measure  of  each  degree  of  latitude  and  longitude  in  fiithnmii 
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D^iffw  of 


1.00000 
0^9003 
38^0 
36614 
J94006 
30665 
^6675 
.89005 
.76710 
.70898 
•64404 
.57485 
.50126 
-49377 
.34309 
.25960 
J7421 
.08764 
.00000 


Ztegree  of 


Length  of  tiM 


I.OOOOOO 

1.000076 

1.000301 

1.000669 

1.001168 

1.001789 

1.009496 

1.003984 

1.004195 

1.004999 

1.005858 

1.006699 

1.007487 

1.008200 

1.008815 

1.009315 

1.009689 

1.009907 

1.009983 


Ckimpressioii  =  itt' 


1.00000 

1.00004 

1.00016 

1.00036 

1.00063 

1.00696 

130135 

130177 

1.00993 

130969 

1.00316 

1.00369 

130404 

1.00443 

130476 
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1.00529 
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03 
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7.09 
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97J34 

41.59 

58J31 
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116.49 

136.64 

156J25 
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191.26 

205.61 

217.25 

995.89 

931.08 

93935 
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Equator,  on  the  Sphere  and  Spheroid.    CflmpreHkn  =  th- 
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of 
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of 

Lat. 
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Sphere. 
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Par. 

of 
Lat. 
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0 
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51369 
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60 
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1 
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31 
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61 
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9 
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59364 

39 
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62 
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33 
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63 
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34 
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35 
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65 
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The  IfemiorMofdiiSBrant  Arc*  of  Ibe  Meridian  in  the  Spheroid  finom  tiie  Eqnmtorlo  Ibe  Pole; 
■ad  ako  the  mpeetive  Dmreee  of  Iietitode  in  Minatee  of  the   Eqoetor.     Compree- 
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The  Meaiore  of  each  Degrree 

of  Latitude  and  of  a  Degree  of 
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CHAPTER  XX. 

DETERHINATION  OF  LATITUDE  AJVD  LONOITUDB. 

Trkkb  are  three  important  DToblems  in  geognjfhy  which  reqnire  for  their  solution  the 
doctrines  of  astronomy.  The  nrst  requires  to  £id  the  direction  of  the  meridian  at  any  point 
of  the  earth's  sor&ce ;  the  second,  to  find  the  latitude  of  any  place ;  and  the  third,  to  find 
the  kn^tnde. 

PsoBLm  L — To  determine  (^e  Meridian,  or  to  draw  a  Meridian  lAne. 

This  problem,  like  many  others  in  practical  astronomy,  admits  of  a  comparatively  easy 
solution,  if  no  great  degree  of  accuracy  is  required ;  but  to  obtain  a  very  accurate  result, 
much  care,  and  instruments  of  the  most  perfect  c<»istruction,  are  indispensable. 

Hie  general  principle  of  the  solution  is  the  fiict,  that  the  celestial  bodies  which  do  not 
sensibly  change  their  declination  in  the  course  of  a  day,  have  the  same  apparent  altitude  at 
equal  mtervaL  of  time  before  and  after  passing  the  meridian :  also,  that  their  altitude  is 
greatest  or  least  when  in  the  plane  of  the  meridian ;  that  is,  when  they  are  due  south  or  due 
north. 

About  the  time  of  the  summer  and  winter  solstice,  the  sun  changes  his  declination  very 
litUe  in  the  course  of  a  dav :  and  hence  it  happens  that  the  shadow  of  an  upright  rod  or 
gnomon  is  almost  exactly  of  the  same  length  when  the  sun  is  at  equal  distances  fixxn  the 
meridian.  To  determine  the  position  of  the  meridian,  then,  let  a  number  of  concentric 
circles  be  described  on  a  horizontal  plane,  and  let  a  wire  or  rod  be  placed  directly  over 
their  common  centre,  and  perpendicular  to  the  plane ;  and,  the  sun  shinmg  on  the  plane,  let 
the  two  points  in  which  the  extremity  of  the  shadow  of  the  wire  crosses  each  circle  be 
exactly  noted.  Then,  through  anv  point  of  the  plane  which  is  at  equal  distances,  fiom  each 
pair  of  intersections  draw  a  straight  line  through  the  centre  of  the  circle ;  and  this  will  be 
m  the  plane  of  the  meridian,  or  will  be  a  mertdian  line.  It  is  easy  to  see  that  one  circle, 
and  one  pair  of  intersections  oi  the  path  of  the  extremity  of  the  shadow  and  the  circle, 
would  be  sufficient :  but  several  circles  wUl  fulfil  the  ob|ect  with  greater  accurasy  and 
mpre  certainty ;  because  a  mean  position  of  the  meridian  Ime  may  be  found  among  all  the 
results ;  and  besides,  one  of  a  pair,  or  both,  may  be  lost  by  clouds  intercepting  the  light  of 
the  sun. 

The  imperfectioa  of  this  method  of  finding  the  meridian  arises  finom  the  indistinctness  of 
the  termination  of  the  shadow  of  the  upright  wire,  and  from  the  chance  of  the  sun's  decli- 
nation between  the  observations.  There  is,  however,  another  as  simfue  and  exact  as  can 
be  expected,  without  the  assistance  of  a  telescope.  It  is  known  that  the  pole  star  and  the 
star  Alioth,  or  i  of  the  Great  Bear,  pass  the  meridian  within  about  nine  minutes  of  each 
other.  If,  therefore,  we  suspend  two  plummets  by  threads  to  the  ends  of  a  rod  which  turns 
horixontaUy  on  a  pivot,  and  by  moving  Uie  rod,  keep  the  two  plumb-lines  exactly  between 
the  eye  and  Alioth  when  near  the  meridian,  then,  at  the  moment  when  the  pole  star  is  also 
seen  alonf  the  two  plumb-lines,  the  two  stars  and  the  plumb-lines  will  be  all  nearly  in  the 
plane  of  Uie  meridian.  To  keep  the  plumb-lines  steady  in  the  vertical  plane,  the  {Mummets 
nu^  hang  in  vessels  filled  with  water. 

u  we  could  determine  the  position  of  a  star  when  its  altitude  is  greatest  or  least,  we 
would  then  have  a  point  of  the  heavens  in  the  plane  of  the  UMHidian :  but  that  position  cannot 
be  found  with  certamty,  because  the  change  of  altitude  is  imperceptible  to  a  sensible  distance 
on  each  side  of  the  meridian. 

The  exact  determination  of  the  meridian  requires  the  aid  of  the  telescope,  a  well-regulated 
dock,  and  an  instrument  for  determining  the  altitude  of  the  sun  or  a  star :  Hadley's  sextant, 
or  a  reflecting  circle,  are  the  proper  faistruments  for  this  purpose.  By  the  sextant  we  can 
determine  two  instants  of  time  when  the  star  has  the  same  altitude ;  the  clock  will  give  the 
interval  of  time  between  them :  and  half  this  interval  will  be  the  time  between  each  obser- 
vation and  the  passage  of  the  star  over  the  meridian.  If  we  next  day  note  the  time  by  the 
clock  when  the  star  again  attains  that  altitude,  and  add  to  that  time  the  above-mentioned 
half  interval,  we  shall  have  the  time  by  the  clock  when  (he  star  will  be  on  the  meridian. 
If  at  that  instant  a  telescope,  moveable  in  a  vertical  plane,  be  directed  to  the  star,  so  that  in 
passing  the  meridian  the  star  may  be  in  the  axis  of  the  telescope,  the  position  of  the  plane 
of  the  meridian  will  be  obtained :  and  if  the  telescope  be  fixed  to  a  horuontal  axis  which  is 
perpendicular  to  that  plane,  it  will  have  a  vertical  motion  in  the  plane  of  the  meridian,  and 
will  be  what  is  called  a  trannt  i$utrument.  By  this  instrument  the  exact  instant  when 
any  celestial  phenomenon  is  on  the  meridian  is  known.  It  ia,  therefore,  one  of  the  most 
rsHrnfiwI  instruments  in  an  observatory. 

In  a  variable  climate,  it  may  happen  that  the  observations  necessary  to  determine  the 
meridian  may  be  interrupted  by  cloudy  weather.  This,  however,  is  an  inconvenience  to 
which  all  astronomical  observations  are  liable.  It  must  also  be  observed,  that  a  single  set 
of  observations  will  not  give  so  perfect  a  result  as  a  considerable  number  of  set^  from 
which  a  moan  may  be  deduced. 
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If  the  celefltkl  object  chan^  its  (wsitioD  otherwiae  than  by  the  dlurna]  motioDB  6£  the 
earth,  as  happens  when  it  is  the  sun,  still  the  problem  may  be  resolved,  as  has  been  explained, 
by  making  allowance  for  the  changfe  of  position,  by  ap^ymg  the  principles  of  spherical  trigo- 
aometry  to  the  laws  of  the  viotioD. 

Pju)bIiXM  n. — To  determine  the  Latitude, 

In  treatinfl^  of  the  doctrine  of  the  sphere,  it  has  been  already  shown  that  the  disluKe  of 
the  pole  of  uie  world  (that  is,  the  point  of  the  heavens  about  which  all  the  stars  turn)  from 
the  horizon  of  any  place  is  equal  to  its  latitude.  Now,  in  the  course  of  twenty-four  hours, 
every  star  passes  the  meridian  twice,  at  equal  distances  from  the  pole,  and  on  opposite  sides 
of  it  When  the  star  passes  the  meridian  below  the  pole, — ^that  is,  between  the  pole  and 
the  horizon, — ^its  altitude  is  the  least  possible ;  and  when  it  crosses  ^e  mexidian  above  the 
pole,  or  between  the  pole  and  the  south  part  of  the  horizon,  its  distance  from  the  north  point 
of  the  horizon  will  be  the  greatett  possible.  If,  therefore,  with  a  suitable  instrument,  (a 
quadrant  for  instance,)  we  tue  the  star's  altitude  when  it  is  least,  and  also  when  it  is  greatest, 
and  correct  these  fat  refracticm,  it  is  manifest  that  half  their  sum  will  be  the  latitude  of  the 
place  where  the  observations  were  made. 

We  have  supposed  the  star  to  pass  the  meridian  between  the  pole  and  the  zenitii,  and  then 
its  fifreatest  altitode  will  be  its  distance  from  the  north  point  of  ttie  horizon :  but  it  may  pass 
to  the  south  of  the  zenith,  and  then  its  altitude,  reckoned  from  the  south,  must  be  subtracted 
fhmi  180^  to  get  its  distance  firom  the  north  point  of  the  hori«m ;  and  half  the  sum  of  the 
two  distances,  as  before,  will  be  the  latitude. 

Any  one  star  that  never  sets,  the  pole  star  for  instance,  will  serve  to  determine  the  latitude : 
but  it  wiU*be  proper,  if  circumstances  allow,  to  observe  various  stars,  and  the  mean  of  all 
the  observations  may  be  expected  to  be  more  correct  than  a  single  pair. 

I(  instead  of  the  greatest  and  least  altitudes  of  a  star,  its  greatest  and  least  distances  frona 
the  zenith  be  found,  then  half  their  sum  will  be  the  complement  of  the  latitude ;  that  is,  the 
difference  between  the  latitude  and  ninety  degrees. 

For  example,  by  obeervationi^  made  on  tne  jmle  star  at  the  DuUin  Observatory,  it  wna  fbund 
that 

Its  greatest  zenith  distance,  corrected  for  refhustion,  was  •    •   -    98*  Id'  43".ll 
Least •»-    84   53  49.58 

The  sum * fS    13  32.66 

Half  the  snm,  or  oo-latitode  of  the  observatory 363646. 33 

The  latitude 53    23   13.67 

When  the  latitude  of  one  place  is  known,  the  latitude  of  another  place  may  be  fbund  by 
observing  with  &  quadrant,  or  other  suitable  instrument,  the  zenith  aistanffes  of  any  star  at 
both  i^aces.  The  dxiferenee  of  these  zenith  distances,  when  oorrecied  for  refraction,  will  be 
the  difference  (rf*  latitude  of  the  two  places. 

Thus,  ibr  example,  to  determine  the  diflbience  between  the  latitndes  of  Greenwich  Ob- 
iervatoiy  and  Dumiose  in  the  Isle  of  Wight,  it  was  found  that 

At  Dunnose  the  z.  d.  of  0  Draconis  was  ---.-..••1^5(K  5".24 
And  at  Greenwich 0    68  3ai8 

Difference  of  latitude 0    51   32^11 

The  latitude  of  Greenwich  was  known  tobe      -------  61    29  30.06 

The  latitude  of  Dunnose  is 50    37     8.39 

The  navigatnr  has  daily  occasion  to  determine  his  latitude  at  sea.  F\ar  this  puinnse,  he 
finds  the  sun*s  zenith  distance,  or  its  altitude  at  noon,  by  Hadley*s  sextant  The  Nautical 
Almanac  gives  him  the  sun*s  declination,  or  distance  fhxn  the  equator  at  the  time  he  makes 
his  observation :  the  sum  or  diflerence  of  these  is  his  latitude,  acooiding  as  Uie  ship  and  the 
sun  are  on  the  same  (^opposite  sides  of  the  equator. 

Ex.  On  July  24, 1783,  at  a  place  in  longitude  54^'  (3^  36")  west  of  Greenwich,  the  alti- 
tude of  the  sun*B  lower  limb,  when  cleared  from  refraction  and  parallax,  was  observed  by  a 
sextant  to  be  50°  15'  30".  By  the  Nautical  Ahnanac,  the  sun's  senudiameter  was  15'  48", 
and  his  declinati<m  at  the  time  of  noon  in  that  longitude  10°  51'  N.  The  calculation  for 
the  latitude  wiU  stand  thus: — 

Altitude  of  the  sun*s  lower  limb 50°  15' 30" 

Add  sun's  senudiameter ••--.--  15  48 

Subtract  altitude  of  sun's  centre     ---.-•.-..-    60    31   18 
Prom - 90     0     0 

To  sun's  zenith  distance    ---••---.    ..-.-S028^ 
Add  son's  declination    ---------------    19    51     Q 

The  latitude  of  the  pkoe  is - 50    19  42 
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The  nsngator  cumot  sIwbjb  obtain  an  observation  of  the  stmor  a  star  when  <m  the  me- 
lidian.  He  ixmjt  howerer,  be  able  to  observe  two  latitudes  oat  of  the  meridisn,  and  the 
inter?al  of  time  between  them.  With  these  &ta,  and  the  aid  of  spherical  trigonometry  and 
the  Nautical  Almanac,  he  may  find  his  latitude  by  rules  given  by  writers  on  navigation  and 
astronomy.  It  is,  in  general,  by  one  or  other  of  these  methods  that  the  recorded  latitudes 
of  all  plaices  have  hem  obtained,  and  amnged  in  a  taUe  for  the  use  of  the  geographer  and 
navigator. 

PaoBiaii  nL — To  ieierfuine  the  Longiimde, 

The  interval  of  time  between  two  successive  passages  of  the  sun  over  the  meridian  of  any 
place  is  twenty-ibur  hours.  !£  therefore,  we  suppose  a  number  of  meridians  to  be  drawn 
at  equal  intervals, — that  is,  to  form  successively  with  each  other  equal  angles  at  the  poles, — 
then,  in  the  ooune  of  twenty-four  hours,  each  of  these  meridians  (supposing  their  planes 
prpdiieed)  will  pass  thiou£^  the  sun.  Therefore  twenty-four  houis  of  mean  solar  time  will 
curreepand  to  300  degrees  of  longitude ;  for  the  whole  scale  of  longitude  must  be  contained 
between  the  eastern  and  western  sidesof  the  meridian  at  the  same  place.  At  places  situated 
on  the  meridian  opposite  that  on  which  the  sun  was  at  0^,  or,  in  civil  reckoning,  at  12  at 
noon,  the  time  would  be  12^,  or  12  at  night;  and  12^  would  oorreqwnd  to  180  d^irees  of 
knetede.  At  places  situated  on  the  mendian  at  ri^t  angles  to  the  former,  the  time  would 
be  6^  or  18^,  or,  in  civil  reckoning,  six  in  the  momuifr  or  six  in  the  evening ;  and,  accord- 
inglj^,  six  hours  and  eighteen  hours  of  mean  solar  tune  will  correspond  to  00^  or  270^  of 
k^tude ;  and  so  on  far  intermediate  meridiaaa. 

The  selection  of  a  meridian,  from  which  the  longitude  is  to  he  reckoned,  is  entirely  arbi- 
tmy.  The  £ng^isfa  take  the  meridian  passing  thr^h  Greenwich  Observatorv  for  the/r«f 
and  reckon  its  longitude  to  be  0^  or  0^.  1%e  first  meridian  of  the  Irench  is  that 
through  the  observatory  of  Paris.  An  interval  of  9^  21'  elapses  between  the 
of  the  son  over  the  meridians  of  Paris  and  Greenwich :  the  longitude  of  Paris 
OfaservatoEry  is,  therefore,  1^  English  geographers,  accounted  to  be  0"  21'  east  in  time ;  or 
in  degraee,  2^  20^  15". 

Since  it  is  noon  at  all  places  on  the  meridian  of  Greenwich  firom  pole  to  pole  at  the  same 
instant,  it  will  be  an  hour  past  noon,  or  1\  at  all  places  on  the  mendian  16^  to  the  east  of 
that  of  Greenwich ;  snd  two  hours  past  noon,  or  z\  at  all  places  on  the  meridian  90°  east 
fiom  that  of  Greenwich ;  and  so  on.  On  the  other  hand,  it  will  want  an  hour  to  noon,  or 
will  be  11\  at  all  places  on  the  meridian  15°  west  from  that  of  Greenwich ;  and  it  will  be 
two  honn  before  noon,  or  10^,  at  places  on  the  meridian  30^  west  from  that  of  Greenwich ; 
and  so  cm,  reckoning  an  hour,  or  sixty  minutes  of  time,  to  correspond  to  fifteen  degrees,  and 
ftor  minntes  of  time  to  one  degree. 

Since  it  appears  that  all  places  on  the  same  meridian  have  noon,  or  any  assumed  houTy 
at  the  same  mstant,  and  that  the  instantof  noon  iBdiflSsrent  at  places  on  difierent  meridians,— - 
being  earlier  or  later  on  meridians  having  west  longitude,  accoiding  as  they  are  nearer  to 
or  farther  firam  the  firat  meridian,  and  the  reverse  on  meridians  havinjf  east  longitude ;  and 
moreoiver,  diat  the  difierence  between  the  time  of  noon  on  two  meridians  is  proportional  to 
the  di^srence  of  their  longitude,  and  therefore  a  meature  of  that  di£forence ;  it  follows  that 
iC  knewingthehourof  the  day  at  anjr  place,  we  can  at  the  same  instant  by  any  means  know 
the  hoar  at  a  place  on  any  other  meridian,  then  we  can  determine  the  difiference  of  longitude 
between  the  meridians:  for  it  will  be  the  difference  between  the  times  of  the  day,  as  esti> 
mated  on  the  two  meridians,  reckoned  in  hours,  mmutes,  du;. ;  and  this  mav  be  converted 
into  degrees,  minutes,  and  seconds,  by  reckoning  fifteen  degrees  to  an  hour,  ana  proportionally 
for  minntes  and  seconds  of  time. 

The  practical  methods  of  determining  the  longitude  are  the  following : — 


1,  Bf^a  Chronometer  or 

Let  ns  svppase  that  a  traveller  departs  fixxn  any  place,  (St  Paul*s,  London,  for  example,) 
and  carries  with  him  a  watch  regulated  to  mean  solar  time,  and  which  indicates  12^  at  the 
instant  of  mean  noon  at  London :  then,  supposing  the  watch  to  go  with  perfect  regularitj^, 
if  .he  go  to  Edinburgh,  and  coinpare  the  estimated  solar  time  there  with  that  shown  by  ms 
watch,  he  will  find  uat  they  diner  bv  twelves  minntes  twenty-one  seconds ;  so  that  when  it  is 
152^  at  Edinburgh  Observatorr,  it  wul  be  12^  12"  21'  bv  his  watch.  He  may  therefore  con- 
clode,  that  the  diifoence  or  longitude  between  London  and  Edinburgh  is  12^  21'  west ; 
and  since  St  Paul's  is  twenty-three  seconds  of  time  west  finm  Greenwich,  the  longitude  of 
Edinborgh  Observatory  is  12*  44'  west,  which  corresponds  to  8^  11'.  If,  leaving  Lraidon,  he 
had  gone  to  Paris,  he  would  there  have  found  the  estimated  time  to  be  ^  44*  earlier  than 
thai  ahovm  by  his  watch :  hence  the  difference  between  the  meridians  of  London  and  Paris 
18  £r  44",  and  the  longitude  of  Paris  (from  Gf.enwich)  9"  21'  east 

In  the  same  way  the  navigator  at  sea  may  deteimine  his  longitude  by  a  good  chronometer. 
He  can  determine  the  hour  of  the  day  by  the  sun^s  altitude,  i^  the  principles  of  sidierical 

13* 
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trigonometry.  Or  he  may  take  eqoal  altitudes,  noting  the  times ;  the  middle  point  of  time 
be^een  them  will  be  the  instant  of  noon,  as  diown  by  the  watch :  he  must,  however,  make 
a  correction  for  the  change  of  the  sun's  declination,  and  Uie  distance  run  by  the  ship  in  the 
mtervaL  Supposing  now  the  chronometer  to  have  been  set  to  the  true  time  at  the  port  from 
whence  he  sailed,  and  to  have  gone  uniformly  with  a  small  known  daily  acceleration  or 
retardation,  called  its  rate ;  this  correction  beinf  applied,  he  will  have  the  time  at  the  port 
corresponding  to  his  observed  time  of  noon,  andtheir  difference  will  be  the  longitude  of  the 
shm^eastward  or  westward  finom  the  meridian  whence  she  sailed. 

The  longitude  of  any  point  on  the  earth,  either  at  sea  or  on  land,  may  be  determined  by 
a  good  chronometer ;  in  the  latter  case,  however,  the  jolting  it  must  suror  by  carriage  wiU 
disturb  its  motion,  and  render  the  result  sought  uncertain.  At  sea,  the  mode  of  transport  is 
not  so  liable  to  sudden  jerks ;  and,  therefore,  the  chronometer  may  be  expected  to  go  with 
more  regularity.  If  several  be  employed,  considerable  accuracy  may  be  obtained.  The 
Board  <a  Admiralty  sent  ten  or  twelve  chronometers  from  Greenwich  to  Falmouth,  and 
thence  in  a  vessel  to  Madeira,  and  in  this  way  determined  the  longitude  of  Funchal  fixxn  a 
mean  of  their  resulta 

The  ftcility  of  this  mode  of  determining  the  longitude  makes  perfection  in  the  coostrue- 
tion  of  chronometers  an  object  of  high  importance  in  a  maritime  nation  like  Britain.  It  was, 
therefore,  for  majnr  years  encoiuraged  by  acts  of  parliament  ctfering  high  rewards  for  pre- 
scribed degrees  of  excellence.  These,  however,  are  now  repealed ;  but  the  government  has 
not  lost  si^t  of  this  important  subject 

2.     The  Longitude  by  Edipeee  ofJupUev^B  SateUiteM. 

if  a  celestial  phenomenon  can  be  seen  at  the  same  absolute  instant  of  time  in  two  di^ 
ferent  places  of  die  earth,  this  appearance  gives  the  means  of  detenninin^  the  difference  of 
their  longitudes ;  for  if  the  i>henomenon  be  seen  at  both  places,  and  the  tunes,  according  to 
their  reckoning,  be  noted,  it  is  manifest  that  their  difference  will  be  the  difference  of  longi- 
tude, in  time,  of  the  two  places. 

Now  the  eclipses  of  Jupiter's  moons  are  j^enomena  of  this  kind.  They  may  be  seen, 
almost  at  the  same  instant,  everywhere  in  the  hemisphere  in  which  Jupiter  is  visible :  and 
such  is  the  perfection  of  astronomy,  that  the  times  at  which  they  will  happen  can  be  pre- 
dicted with  considerable  accuracy.  These  are  computed  according  to  Greenwich  time,  and 
published,  along  with  various  other  matters,  in  the  Nautical  Almanac,  several  vears  before 
they  happen,  for  the  benefit  of  travellera.  This  method  of  finding  the  longitude  can,  how- 
ever, oidy  be  applied  on  land ;  for  at  sea  the  rolling  of  the  ship  makes  it  next  to  impossible 
to  direct  a  telescope  so  steadily  to  Jupiter  as  to  view  the  eclipse  of  a  satellite. 

Example, — Suppose  an  immersion  of  the  first  satellite  should  be  observed  at  the  Cape 
of  Good  Hope,  April  16, 1805,  at  18^  25"  35^  mean  time ;  the  predicted  time  given  by  the 
Ephemeris  being  12^  12^  2*  at  Greenwich.  Here  the  diffisrence  is  1^  13*  33^ ;  whence  the 
longitude  of  the  Cape  should  be  16^  23'  15"  east  of  Greenwich. 

In  this,  example,  the  observed  time  at  the  Cape  is  compared  with  the  computed  time  of 
the  eclipse  at  Greenwich.  If,  instead  of  this,  the  observed  time  at  Greenwich  had  been 
used,  greater  accuracy  might  have  been  expected. 

This  method  is  easy,  uid  therefore  much  practised;  but  it  is  liable  to  uncertainty:  for 
two  observers  in  the  same  room,  but  using  difierent  telescopes,  will  sometimes  differ  in  noting 
the  time  of  an  eclipse  of  the  firat  satellite  by  as  much  as  fifteen  or  twen^  seconds.  Delam- 
bre  thinks  that  the  time  of  an  eclipse  of  the  fourth  satellite  may  be  doubtfiil  to  the  amount 
of  four  minutes. 

8.    Longitude  by  an  EcUpee  of  the  Moon, 

An  eclipse  of  the  moon  has  exactly  the  same  appearance,  at  the  same  instant,  wherever 
seen ;  but  it  is  impossible  to  be  quite  sure,  by  observation,  of  the  exact  time  of  their  begin- 
ning or  end,  because  of  the  penumbra  which  bounds  the  earth's  shadow.  The  results  to  be 
obtained  fr<xn  them  are  therefore  uncertain,  to  perhaps  two  minutes  of  time ;  and  therefore 
only  to  be  regarded  as  approximations  to  the  truth. 

Example,  An  eclipse  of  the  moon  was  observed  Aug.  28. 1729,  by  the  astronomer  Cas- 
smi  at  Paris,  and  by  Mr.  Stephenson  at  Barbadoes. 

At  Paris,  Imm.  )        -    12^   19"  13-       Bmer.  >    -    13*  69^ 
At  Barbadoes,  Imm.  >       8    11     0        Emer. )    -      9    51 

^     8   18  "i     i" 


By  the  mean  of  the  two,  the  difierence  of  longitude  is  4*  ^  6^:  that  is,  Bttbsdoes  Is 
a2^r80"we8tofParia 
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4.  Longitude  by  Lunar  Dittancest  or  by  OceuUalUonM  qf  Stan  by  the  Moon. 

The  mooo  is,  of  all  the  celestial  bodies,  the  most  convenient  for  detennining  the  longi- 
tude, because  of  the  greater  quickness  of  her  apparent  motion  among  the  stars.  She  makes 
the  complete  circuit  of  the  heayens  in  27*  7^  43*  4'.7  (this  is  her  mean  sidereal  revolu- 
tion) :  therefore  she  chanfi^es  her  place  among  the  stars  more  than  half  a  degree,  or  her  own 
apparent  diameter,  in  an  hour ;  so  that  in  two  minutes  of  time  she  passes  over  one  minute 
of  a  degree.     This,  or  even  its  half,  is  quite  a  measurable  quantity  hf  a  good  sextant 

By  the  theory  of  the  moon's  motion,  her  place  among  the  stars  is  known  at  any  time : 
that  is,  knowing  the  time  of  the  day  at  Greenwich,  the  place  of  the  moon  is  known ;  and, 
on  the  other  hand,  knowing  the  place  of  the  moon,  the  tune  at  Greenwich  is  known.  The 
Nautical  Almanac  gives  the  distance  of  the  moon's  centre  from  the  sun,  and  some  of  the 
brighter  stars,  as  it  would  be  seen  from  the  earth's  centre,  for  every  third  hour  of  the  day, 
Greenwich  tone.  If^  therefore,  the  Almanac  show  that  the  moon,  considered  as  seen  from 
the  earth's  centre,  will  be  10^  from  a  certain  fixed  star  at  six  o'clock  in  the  evening  at 
Greenwich ;  and  we  make  an  observation  at  a  distant  place,  and  find  that  the  moon's  dis- 
tance from  the  same  star,  reduced  by  computation  to  what  it  would  be  if  seen  at  the  earth's 
centre,  is  10^,  we  immediately  conclude  that  at  that  instant  it  is  six  o'clock  at  Greenwich. 
Thus  the  moan,  with  the  brighter  fixed  stars  near  her  path,  serve  the  purpose  of  a  chrono- 
meter. 

To  determine  the  Icmgitude  in  this  way,  one  observer  measures  the  moon's  distance  from 
the  son  or  a  bright  star  (one  of  those  in  the  Ephemeris) ;  another  observer  at  the  same  time 
finds  the  altitu&s  of  the  moon  and  star ;  and  a  third  should  observe  the  exact  time  by  a 
chronometer  or  good  watch  at  which  the  observations  were  made.  These  observations, 
corrected  for  refiuction,  give  data  for  finding  what  would  be  the  apparent  place  of  the  moon 
in  the  heavens,  if  it  couB  be  seen  from  the  centre  of  the  earth  at  tnat  time.  The  Nautical 
Almanac  enables  the  observer  to  find  the  hour  at  Greenwich,  when  the  positicm  of  the  moon 
hi  the  heavens  was  such  as  he  observed  it,  and  the  interval  between  the  Greenwich  time 
and  his  own  gives  him  his  longitude. 

This  method  of  finding  the  longitude  is  commonly  practised  in  the  service  of  the  East 
India  Company,  and  in  ue  navy.  By  it  the  longitude  may  be  generally  known  to  within 
twenty  miles,  and  very  often  much  nearer.  This,  although  less  accurate  than  the  latitude, 
is  yet  an  invaluable  acquisition  to  the  navigator.  A  striking  pnx^  how  much  it  may  be 
depended  on  has  been  given  by  a  distinguished  navigator  (Capt  Basil  Hall,  R.  N.).  After 
a  voyage  of  8000  miles,  occupying  eighty-nine  days,  he  arrived  off  Rio  de  Janeiro,  having 
passed  thiou^  the  Pacific  Ocean,  rounded  Cape  Horn,  and  crossed  the  South  Atlantic, 
witfaoot  makmg  any  land.  When  within  a  week's  sail  of  Rio,  he  set  about  determining, 
by  lonar  ohservaticms,  the  ship's  course  and  place  at  a  determinate  moment ;  and  having 
ftond  this,  within  from  five  to  ten  miles,  he  trusted  to  the  ordinary  and  more  compendious 
way  of  finidin^  his  position,  such  as  is  used  in  short  tripe,  for  the  remainder  of  his  voyage. 
When  he  arrived  within  fifteen  or  twenty  miles  of  the  coast  (according  to  his  estimation), 
he  hove  to  at  four  in  the  morning,  waiting  for  day-break.  He  then  proceeded,  although  the 
weather  was  hazy ;  but  about  eight  it  become  so  foggy  that  he  did  not  like  to  stand  in 
fiuther.  The  fog  suddenly  cleared  o^  and  then  he  had  the  satisfiiction  to  see  the  Great 
Sufiar-loaf  Rock,  which  stands  on  one  side  of  the  harbour,  so  nearly  right  a-head,  that  he 
had  not  to  alter  his  course  above  a  point  in  order  to  hit  the  entrance  of  Kio. 

OccultatioDs  of  stars  by  the  moon  serve  exactly  the  same  purpose  as  a  distance  of  the 
moon  from  a  star :  these,  however,  are  not  so  generally  observed  at  sea  as  on  land.  They 
give  the  distance  of  the  moon  finom  the  star  wiSi  almost  perfect  accuracy,  and  therefore  are 
an  excellent  method  of  determining  the  longitude.  When  an  occultation  has  been  observed, 
we  can,  by  the  lunar  tables  or  the  Nautical  Almanac,  which  b  a  species  of  lunar  and  solar 
tables,  compute  the  distance  between  the  centre  of  the  moon  and  star  as  it  would  appear  at 
the  earth's  centre  at  the  moment  the  occultation  was  observed,  provided  we  know  the  lon- 
gitude of  the  place  where  the  observation  was  made :  but  this  longitude  is  the  very  thing 
we  want ;  therefore  we  cannot  proceed  by  a  direct  process.  However,  we  may  know  the 
kngitnde  nearly  by  some  other  means ;  an  eclipse  of  one  of  Jupiter's  satellites,  for  exam- 

ee.  With  this,  as  if  it  were  the  true  longitude,  we  may  calculate  the  apparent  distance 
ftween  the  star  and  centre  of  the  moon  reduced  to  the  earth's  centre  at  the  time  the  occul- 
tatioa  was  seen.  If  the  longitude  had  been  correctlv  assumed,  this  would  have  been  exactly 
the  moon's  semidiameter ;  Inxt  it  will  differ  more  or  leds,  according  to  the  magnitude  of  the 
error  we  have  made  in  the  assumed  longitude.  There  will,  however,  be  such  a  determi- 
nate connexion  between  the  error  of  the  longitude  and  the  difference  between  the  moon's 
8»nidiameter  and  computed  distance  of  the  star  and  moon's  centre,  that  the  one  will  be  dedu- 
cible  firom  the  other  by  calculation.  Li  this  way,  then,  the  error  may  be  estimated,  and  a 
nearer  approximation  to  the  longitude  obtained ;  and  a  repetition  of  the  process  will  give  a 
still  more  corrtet  result 
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5.  hongituie  by  the  TrantU  of  the  Moon  over  the  Meridian. 

Let  T  be  the  time  by  the  clock  when  the  moon  is  observed  on  the  meridian  of  any  place, 
t  the  time  of  transit  of  a  known  fised  star,  24  -^  x  the  interval  between  two  snccessiire 
tmnsits  of  the  same  star :  then  24  +  x  :  T  -  f  : :  96(P  :  difference  of  rifffat  ascension  of  the 
moon  and  star  at  the  instant  the  moon  was  on  the  meridian ;  to  wMch  adding  the  known 
right  ascension  of  the  star,  the  right  ascension  (A)  6t  the  moon  when  on  the  meridian  is 
determined.  Now  the  moon's  right  ascension  when  on  the  meridian  of  Greenwich  is  given 
in  the  Nautical  Almanac  for  every  day  of  the  year,  ftom  whence  the  daily  increment  dfher 
right  ascension  may  be  determined :  let,  therefore,  a  be  the  moan*s  right  ascension  when  on 
the  meridian  of  Greenwich,  E  the  increment  of  right  ascension  in  me  time  between  two 
snccessive  transits  over  the  same  meridian ;  then,  considering  the  change  of  right  ascension 
as  oniform, 

£  :  a  -  A  : :  360^  :  the  required  longitade. 

6.  Longitude  by  Signdle, 

The  most  aceufate  way  of  determinixig  small  differences  of  longitude  is  by  engnals  made 
on  the  earth's  surface.  A  rocket  fired  m>m  an  elevated  spot  on  a  clear  mpA  may  be  seen 
distinctly  with  a  telescope  at  the  distance  of  twenty  or  thirty  miles :  therein*,  by  ofaservinf 
the  times  at  which  the  same  explosion  is  seen  at  two  places,  the  diflkrence  of  longitude  of 
theplaces  may  be  found. 

Tixe  same  method  will  apply  to  places  at  any  distance,  if  they  be  connected  by  a  chain 
of  stations  sufficiently  near  to  each  other  to  admit  of  a  rocket  to  be  seen  finotn  every  two 
adjoining  stations.  The  difference  of  longitude  between  Greenwich  and  Paris  was  aeter* 
mmed  in  1825  in  this  wa^.  Rockets  were  exploded  at  Wrotham,  and  seen  simultaneously 
at  Greenwich  and  Fairiight  Down :  also  at  La  Canche  on  the  French  coast,  which  were 
seen  at  FEurlight  and  Ligniers ;  and  at  Mont  Javoult,  which  were  observed  at  UgnierB  and 
Paris. 

In  the  same  way  the  difference  of  longitude  between  €reneva  and  Milan  has  been  deter- 
mined b^  signals  made  by  illumination  on  the  tops  of  intermediate  mountains. 

The  mtensely  brilliant  light  which  Lieutenant  Dmmmond,  of  the  Royal  Engineei^  has 
proposed  fbr  light-houses,  ana  which  is  produced  by  placing  a  ball  of  lime,  about  the  size  of 
a  pea,  in  a  flame  supported  by  oxygen  gas,  may  be  employed  in  determining  diflferences  of 
longitude.  We  believe  that,  in  &vourable  weather,  tiiis  light  exhibited  on  the  top  ci  Ben 
Lomfond  may  be  seen  at  the  same  time  at  Edinburgh  and  in  Jreland :  indeed,  we  know  that 
it  has  actually  been  seen  in  the  north  of  Ireland.  Here,  tilien,  we  have  the  means  of  deter 
mining  with  great  exactness  the  difference  between  tiie  longitude  of  DuUin  and  Edizdnrgh. 

7.  Longitude  by  Triangulation, 

The  trigonometrical  survey  of  Britain  has  determined  the  longitude  of  all  the  principal 
points  on  the  coast,  as  well  as  the  mountains  and  cities  in  the  interior,  particularly  in  Eng- 
land. At  present  the  survey  is  suspended  in  Britain,  but  is  going  on  in  Ireland  When 
this  is  completed,  the  British  survey  will  doubtless  be  resumed,  and  the  geography  of  the 
nortiiem  part  of  the  island  made  as  perfect  in  its  minute  details  as  the  southern,  which, 
from  its  proximity  to  the  continent,  is  more  necessary  to  be  known  in  preparing  plaQs  of 
national  defence. 


CHAPTER  XXL 

REPRESENTATION  OF  THE  EARTH. 


Thb  most  natural  and  correct  representation  which  can  be  given  of  the  geographical  divi- 
sions of  the  earth's  surface  is  that  which  is  made  on  a  sphere  or  globe,  m  this  way  the 
different  countries  may  be  truly  delineated,  so  as  to  exhibit  perfectly  to  the  eye  their  relative 
position,  their  magnitude,  and  boundaries ;  and  by  such  a  representation  of  the  earth,  all  the 
problems  in  geography  may  be  resolved  with  elegance  and  fiicility. 

But  although  the  surfftce  of  a  solid  having  the  exact  figure  of  the  earth,  or  differing  bat 
little  from  it,  affords  in  theory  the  most  complete  and  the  only  peHbct  representation  of  any 
considerable  tract  of  country,  yet  there  is  a  limit  in  practice  to  this  precious  advantage.  A 
globe  of  a  moderate  size  serves  very  well  to  give  a  distinct  notion  of  the  figure,  the  magni- 
tude, the  positbn,  and  general  features  of  the  great  continents  and  islands :  but  the  largest 
globe  that  can  conveniently  be  constructed  is  insufficient  fbr  minute  details ;  and  then  we 
must  have  recourse  to  the  more  simple,  although  less  perfect,  representations  of  Maps. 

It  is  impossible  to  represent  on  a  plane  a  large  extent  of  the  earth's  surfkce,  so  that  the 
distances  of  places  in  iJie  plane  map  shall  have  to  each  other  precisely  the  same  propottion 
as  their  distances  on  the  globe.  To  obviate  this  difficulty,  geographers  have  had  reooarae 
to  diftont  methods  of  representing  portions  of  the  globe  on  a  plane. 
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Bj  one  method  the  countnes  are  repreeented  Ij  the  mlei  of  pefspectiie,  m  tfcey  wookL 
appeur  to  an  eye  that  should  ^iew  them  on  the  sniftce  of  a  sphere  from  a  ginm  point  The 
dinerent  poeitiaDs  which  may  be  assumed  for  the  point  from  which  the  sphere  is  viewed  give 
rise  to  different  profeeHofUj  which  all  answer  vexy  well  when  the  surfiu^  to  he  represented 
is  of  small  extent,  and  the  point  of  view,  or  profecHng  point,  is  nearly  over  its  centre. 
However,  when  the  surfiice  is  of  great  extent,  a  whole  hetmsphere  for  instuiee«  tboee  places 
which  lie  near  the  bwder  of  the  projecticm  are  in  them  all  much  distorted. 

According  to  another  method,  the  spherical  sax&ce  to  be  represented  is  supposed  to  be  a 
cone  whose  vertex  is  somewhere  in  the  polar  axis  produced,  and  its  curved  sur&ce  either 
touches  the  sphere  at  the  middle  parallel  of  the  map,  or  Alls  within  the  sphere  at  the  mid- 
dle parallel,  and  without  it  at  the  extreme  parallels.  The  surlkce  of  the  ccme  is  then  sup- 
posed to  he  ext^Dded  into  a  plane.    This  way  of  constructing  maps  is  called  the  method  of 


ThNe  are  other  mathematical  hypotheses  according  to  which  maps  are  delineated,  and 
one  in  particular  by  which  marine  charts  are  constructed.  In  this,  the  parallels  of  latitude 
and  circles  of  lon^tode  are  all  represented  by  straight  lines  (that  is,  a  Ime  making  always 
the  same  angle  with  the  meridiaii)^  and  the  course  of  a  ship  sailing  always  on  the  same 
rhomh  is  alft>  a  straight  line.  A  representation  of  the  earth  in  wis  way  is  commonly 
called  Mereator*M  chart,  although  the  mvention  is  due  to  an  English  mathematician,  Edward 
Wright    Charts  of  this  construction  are  of  great  importance  in  navigation. 

I.  GOMsmiKnnoN  or  maps  bt  Faojscnoii . 

There  are  two  projections  of  the  sphere  by  which  portions  of  its  snrftce  may  be  truly 
delineated  by  the  rules  of  perspective :  the  ORTHooaApmo  and  the  vrmaoeaaiVDO.  In  each* 
the  plane  on  which  the  projection  is  made  is  called  the  jUane  of  profeelion, 

1.  OKTHOORAFHIO  FaOJSCTIOIf. 

!>»  moject  any  point  in  space  orthographicallv  on  a  plane,  a  perpendioakr  is  to  be  drawn 
IKm  tne  point  on  the  plaae  and  the  bottom  of  the  perpendictdar ;  that  is,  the  point  in  which 
it  meets  tiie  plane  is  me  orthographic  projection  or  the  point 

The  offthogiafrfiic  projection  of  a  line  of  anv  kind  on  a  plane  is  found  by  supposing  per- 
pendicnlarB  to  be  drawn  ftora  every  point  in  the  line,  and  tnat  line  on  the  plane  which  passes 
through  the  bottom  of  aU  the  perpendiculars  in  the  orthographic  projection  of  the  proposed 
line. 

It  is  easy  to  see  that  the  orthographic  projection  of  a  straight  line  must  be  a  steight  line, 
because  the  perpendiculars  drawn  from  every  point  in  it  to  me  plane  of  projection  will  all 
lie  in  a  plane,  and  the  common  section  of  two  planes  is  a  straight  line.  It  is  also  apparent 
fliat  the  projection  of  a  rectilineal  figure  will  be  a  rectilineal  figure. 

If  a  circle  be  paiallel  to  the  plane  of  projection,  its  orthogia^ic  projection  or  representa- 
tion win  he  a  circle :  for  the  perpendiculars  supposed  to  be  drawn  nrom  every  point  in  the 
circle  to  the  plane  of  projection  will  all  be  on  the  curve  surface  of  a  cylinder,  and  they  may 
be  consideTed  as  constituting  that  surface.  The  circle  and  its  projection  will  be  the  topand 
bottom  of  the  cylinder ;  and  since  they  are  parallel,  they  will  be  alike  and  equaL 

If  the  i^ane  m  which  a  circle  lies  be  perpendicular  to  the  plane  of  projection,  its  projec- 
tion will  manifSsstly  be  a  straight  line,  which  will  be  equal  in  length  to  Uie  diuneter ;  and 
tibe  projection  of  any  arc  reckoned  fhxn  the  extremities  of  the  £aiiieter  will  be  projected 
into  its  versed  sme ;  also  the  complement  of  the  arc,  or  what  it  wants  of  ninety  degrees,  will 
be  projected  into  its  rine. 

Bat  if  a  circle  be  in  a  plane  which  is  neither  parallel  nor  perpendicular  to  the  plane  of 
projection,  then  its  projection  will  neither  be  a  cvcle  nor  a  straight  line ;  it  will  be  an  oval 
figure.  The  bounding  line  will  be  an  eStpse,  a  curve  formed  oy  cutting  a  cylinder  by  a 
pbne  oblique  to  its  axis ;  and  it  is  also  one  of  the  coittc  §ectum$. 

An  exact  notion  may  be  formed  of  the  ortho|^phic  projection  of  any  line  or  figure  by 
hiding  it  in  the  li^t  of  the  sun,  and  observingits  shadow  formed  <m  a  plane  which  is  per^ 
pendicular  to  the  direction  of  the  scrfar  ravs.  The  rays  which  pass  close  to  the  figure  are 
tfaeperpendicnlars  to  the  plane,  and  the  shadow  is  the  prmection  of  the  figure. 

The  piasm  and  sections  by  which  artificers  execute  dirorent  constructions  are  no  other 
tiian  orthographic  projections  of  the  things  to  be  constructed ;  with  these  tJl  workmen  are 
ftmiliar. 

The  orthognphic  projection  of  any  object, — the  terretiirimi  gkhe,  for  example,r-with  all 
its  circles,  ai^  tne  continents  and  islands  on  itb  surfiu;e,  is  nearly  the  representation  or  pio 
tore  which  an  artist  would  delineate  on  a  plane  suriaoe,  if  he  meant  to  represent  the  globe 
at  a  great  distance  from  the  eye ;  and  it  is  exactly  the  appearance  which  the  globe  would 
have,  supposing  an  eye  could  view  it  at  an  infinite  distance. 

From  tne  nature  of  this  projection,  it  appears  that  the  orthographic  representation  of  half 
the  sur&ce  of  the  globe  will  show  nearly  the  true  figure  and  proportions  of  countries  about 
the  middle ;  that  is,  directly  opposite  to  the  supposed  position  or  the  eye :  but,  towards  the 
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extremities  of  the  map,  the  graphic  representations  of  places  will  imperfectly  exhibit  their 
tnie  figure  and  position.  For  uds  reason  it  is  seldom  employed  in  geography,  although  its 
use  is  Sequent  in  astronomy. 

(A.)     To  fTcject  the  Sphere  orthographicdHy  on  the  Plane  of  the  Equator. 

About  any  point,  C,  as  a  centre  {fig.  45),  with  any  radius,  C  A,  describe  a  circle  B  A  90 

to  represent  the  equator.  Draw  two  diameteis, 
A  C  180,  B  C  00,  perpendicular  to  each  other  : 
these  will  be  the  projections  of  meridians  distant 
00^  from  each  other,  and  C  will  be  the  projectioa 
of  the  pole. 

Divide  each  quadrant  into  six  equal  parts,  and 
let  A  15,  15  90  be  two  of  these;  dbraw  diameters 
through  15  and  90,  and  these  will  be  theprojeo- 
tions  of  meridians  15^  and  90°  firom  A  C  180;  and, 
in  this  way,  meridians  dividing  the  equator  into 
twenty-four  equal  parts  may  be  represented.  Of 
these,  any  one,  C  A,  may  be  assumed  as  the  first 
meridian. 

To  project  the  parallels  of  latitude:  divide  A  B, 
one  of  the  quadrants,  into  nine  equal  parts;  let  80, 
70,  00  be  the  throe  of  these  points  of  division  ad- 
joining to  B :  draw  perpendiculan  fixxn  these,  and 
all  the  other  points  cmi  the  radius  A  C  meeting  it 
in  80,  70, 60,  &c.  About  C  as  a  centre  at  the  distances  C  80,  C  70,  C  60,  &c  describe 
circles,  and  these  will  be  the  projections  of  parallels  of  latitude  at  the  distance  of  ten 
degrees. 

The  polar  circles  and  tropics  may  be  fi)und  by  laying  off  an  arc  of  29^°  firom  A  towards 
B,  and  firom  B  towards  A,  and  drawing  perpendiculars  firom  the  points  thus  determined  on 
C  A,  circles  described  about  C,  through  the  bottoms  of  the  perpendiculars,  will  be  the  pro- 
jections of  the  polar  circle  and  tropic.    In  this  way,  the  projection  may  be  completed. 

It  is  easy  to  see  that  the  regions  within  the  polar  circle  may  be  represented  by  this  pro- 
jection so  as  to  give  a  tolerable  notion  of  their  position  and  magnitude,  judging  by  the  eye; 
but  that  the  appearance  of  the  equatorial  regions  will  be  altogether  distorted. 

(Bi)     To  project  the  Sphere  orthographically  on  the  Plane  of  the  Meridian. 

Describe  any  circle,  N  E  S  Q  (fig.  46.),  to  represent  the  meridian,  and  draw  two  diame- 
ters, E  C  Q,  N  C  S,  perpendicular  to  each  other; 
the  former  may  be  taken  as  the  projection  of  the 
equator,  and  then  the  latter  will  represent  a  meri- 
dian 90°  firom  the  meridian  N  E  S. 

To  represent  other  meridians :  divide  a  quadrant 

S  E  into  six  equal  parts,  as  at  15,  90,  die. ;  from 

^  these  points  of  division  draw  perpendiculars  15  a, 

10  90  6,  &c.  on  E  Q.    Describe  ellipses  N  a  S,  N  6  S, 

Q  having  a  common  transverse  axis  N  S,  and  the  lines 

C  a,  C  6,  &c.  for  their  semiconjugate  axes;  and 

these  will  be  the  projections  of  meridians  which  pass 

through  every  fifteenth  degree  of  the  equator.    Or, 

by  dividing  E  S  into  nine  equal  parts,  they  may  be 

made  to  pass  through  every  tenth  degree. 

For  the  parallels  of  latitude:  divide  the  Quadrants 
E  N,  N  Q  each  into  nine  equal  parts  at  10,  20,  90, 
&c. ;  ioin  the  corresponding  numbera  by  straight 
lines,  and  these  will  be  the  projecti<His  of  parallels  of  latitude  at  distances  of  10°,  20°,  90°, 
6lc,  from  the  equator.  The  tropics  and  polar  circles  are  to  be  drawn  in  the  same  way ;  the 
former  at  29^°  on  each  side  of  the  equator,  and  the  latter  29^°  finom  the  poles. 

In  this  projection,  the  polar  regions,  and  all  places  near  the  meridian  N  E  S  Q,  are  very 
much  distorted  in  appearance  to  me  eye :  it  is  only  towards  the  centre  that  there  is  any  con- 
siderable resemblance  of  a  projected  portion  of  the  earth*s  surface  to  its  appearance  on  a 
globe. 

2.  arrsEBooEAPHio  frojvotioh. 

In  the  stereographic  projection,  the  eye  is  supposed  to  be  situated  at  a  point  in  the  surface 
of  the  sphere,  and  the  plane  on  which  the  projection  is  to  be  made  is  the  plane  of  that  great 
circle,  which  is  everywhere  90°  distant  from  the  position  of  the  eye :  hence  it  must  be  evi- 
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dent  that  the  eye  can  see  only  the  inside  or  concave  urfikce ;  however,  we  may  sappoee  the 

i^ihere  to  be  transparent,  and  its  various  circles,  and  the  islands,  continents,  du;,  delineated 

on  its  sur&ce  to  be  seen  through  it    If  we  now  conceive  a  line  to  be  drawn  from  the  eye 

to  any  point  on  the  concave  sii^&ce,  the  point  in  which  that  line  cuts  the  plane  of  projection 

will  be  the  prtijection  of  the  point  on  the  spherical  surfiu^. 

To  illustrate  what  has  been  said,  let  E  A  C  B  {fig,  47.)  be  a  great  circle  of  the  sphere, 

^.  jp  9  r  s  a  plane  passing  through  its  centre,  and  perpen- 

*  *      ^.^.^.j^-^^^^  dicular  to  the  plane  of  the  great  circle ;  let  C  £  be  a 

jL^^^Z^  ---^^\  diameter  of  the  sphere  perpeMicukr  to  the  plane ;  then 

y^C^lH---  —     I      \.  assuming  p  qr  $9m  the  plane  of  projection,  E,  one  end 

/    \    *^      !       /        \  r       o^  ^^'  diameter,  may  be  taken  as  the  place  of  the  eye 

A_y — ^-Y— I — y .yH      or  projecting  point    If,  now,  straight  lines  E  A,  EB, 

LJ         \A — £h'->^> Jk \    ^ ^»  t^T>y  &c.  be  drawn  to  A,  B,  C,  D,  any  points  on 

Y\         ^  ;    \    the  Burfiice  of  the  sphere,  the  points  a,  6,  c,  d,  &c.  in 

\\^^^^^^^^_^^^^/_^  which  these  lines  meet  the  plane  p  r,  will  be  the  pro- 

p^'^^"TrT/*"^*^^y  jections  of  the  corresponding  points  on  the  surface  of 

\  \  \  I  /  /  the  s^ere.    Let  A  D  B  be  any  circle  of  the  si^ere : 

>>^^      \^      ^/  conceive  a  straight  line  to  be  drawn  from  E,  the  place 

^*'^^-jL— ■^-^'^  of  the  eye,  to  D,  any  point  in  the  circumference.    If  D, 

^  the  end  of  this  line,  be  now  carried  round  the  circle, 

BOpposinc^  it  always  to  pass  through  the  fixed  point  E,  the  line  will  generate  the  surface  of 

a  cooe  whose  base  is  the  circle,  and  vertex  the  place  of  the  eye ;  and  the  curve  line  a  d  6, 

which  is  the  common  section  of  the  plane  p  r,  and  the  sur&ce  of  the  cone  will  be  the  ptO' 

jection  of  the  circle. 

It  win  now  be  sufficiently  obvious, 

1.  That  every  cirde  which  passes  through  the  eye  wiU  be  projected  tnlo  or  represented 
by  a  straight  liiie  on  the  plane  of  projection, 

2l  That  every  circte  whose  plane  ts  paralM  to  the  plane  of  the  circle  will  be  projected 
into  a  circle. 

These  two  properties  hold  true  wherever  the  eye  be  situated.  The  assumjitioD,  however, 
that  it  is  in  the  surftce  of  the  sphere  gives  rise  to  geometrical  properties  which  are  peculiar 
to  this  projection,  and  which  by  their  simplicity  and  elegance  give  it  great  value. 

One  geometrical  property  is  this :  whatever  be  the  position  of  the  circle  A  D  B  (or  base 
of  the  cone)  on  the  sur&ce  of  the  sphere,  the  portion  of  the  cone  between  the  projecting 
point  £  and  the  plane  of  projection  p  r  is  always  similar  to  the  whole  cone.  If  the  plane 
oi  the  base  be  parallel  to  the  plane  of  projection,  the  truth  of  this  proposition  is  obvious ; 
but  writers  on  geometry  prove,  that  when  it  la  oblique,  still  the  cones  whose  bases  are  A  D  B 
and  a  d  6,  and  common  vertex  E,  are  similar ;  only  they  have  contrary  positions.  From  the 
similarity  of  the  whole  cone  .to  the  part  cut  of^  it  follows  that, 

Z,  In  the  stereographical  projection  of  the  sphere,  the  representation  of  any  circle  that 
does  not  pass  through  the  eye  will  always  be  a  circle. 

There  is  another  proposition  demonstrated  by  writers  on  spherical  geometry  which  is  of 
great  importance  in  this  projection ;  viz.  if  two  straight  lines  be  drawn  from  any  point  on 
the  sur&ce  of  the  sphere  to  touch  it  in  that  point,  their  representation  on  the  plane  of  pro- 
jection will  contain  an  angle  exactly  equal  to  the  angle  contained  by  the  lines  themselves. 
Since  straight  lines  touching  the  surfiice  of  a  sphere  at  any  point  may  be  regarded  as  tan- 
gents to  any  circles  of  the  sphere  passing  through  that  point,  we  have  this  other  remarkaUe 
property : — 

4.  The  angle  made  on  the  surface  of  the  sphere  by  two  circles  which  cut  each  other,  and 
the  angle  made  by  circles  which  are  their  representations^  are  in  aU  cases  equaL 

This  projection  is  extremely  convenient  in  practice,  because  a  circle  may  be  easily  de- 
scribed when  three  points  in  its  circumference  are  given,  or  when  two  points  and  its  radius 
are  known ;  also,  the  property  of  lines  making  angles  at  their  intersection  on  the  surface  of 
the  sphere  equal  to  those  formed  by  their  projections,  is  of  great  value  in  the  representation 
of  the  surface  of  the  sphere  of  a  plane.  Moreover,  the  contraction  of  the  map  towards  the 
extremities  of  an  hemisphere  is  not  so  great  as  in  the  orthographical  projection ;  on  all  these 
accounts,  the  stereographical  projection  deserves  a  preference. 

Supposing  E  to  be  the  projecting  point,  or  place  of  the  eye,  and  p  r  the  plane  of  projection, 
let  C  be  the  point  of  the  sphere  opposite  to  E!,  and  therefore  90^  everywhere  from  the  circle, 
which  is  the  common  section  of  the  sphere  and  plane  of  projection ;  it  is  evident  that  any 
arc,  A  C,  of  a  great  circle  passing  through  C  and  E  will  be  projected  into  a  straight  line  a  e; 
now  this  line  is  manifestly  the  tangent  of  the  angle  A  E  C  to  the  radius  E  c,  and  the  measure 
of  this  angle  is  half  the  arc  A  C. 

5.  Hence  it  follows,  that  if  a  great  circle  pass  through  the  projecting  point,  any  arc  of 
that  circle^  reckoned  from  the  opposite  point  of  the  sphere,  is  projected  into  a  straight  Una 
passing  through  the  centre,  and  equal  to  the  tangent  of  that  are. 
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(A)  3b  fnffmt  tie  Sphere  aiereographieally  on  the  Plane  of  the  Equaior. 

Describe  a  circle,  A  B  D  (Jig.  48.)>  to  represent  the  equator,  and  draw  any  diameter 

A  C  D  and  a  radius  C  B  perpendicular  to  A  D. 
Supposing  now  that  the  parallels  of  latitude  to  every 
tenth  degree  are  to  be  represented  in  the  map^ 
divide  A  B,  a  quadrant  of  the  circle,  into  nine  equal 
parts,  as  at  the  points  10,  20,  90,  &c.  and  draw 
straight  lines  from  the  points  df  division  to  D,  the 
extremity  of  the  diameter  A  C  D,  meeting  the 
radius  B  C  in  the  points  10,  20,  90,  &c.  Then, 
about  the  centre  C  describe  circles  to  pass  through 
the  points  10,  20,  90,  &c.,  and  these  will  represent 
the  parallels  of  10,  20,  90,  dtc  deexees  of  lati- 
tude. In  this  way,  all  the  parallels  of  latitude  may 
be  found,  as  also  the  tropic  and  polar  circle,  by  lay- 
ing off  arcs  of  29^^  and  06^°  from  B  towards  A. 

Next  divide  the  circumference  of  the  circle  into 
into  24  equal  parts,  and  draw  radii  from  the  centre 

to  the  points  of  division.    These  will  represent  the  meridians  which  differ  in  longitude  by 

one  hour. 


(B)  To  p/rajeet  the  Sphere  etereographiedlfy  on  the  Plane  of « 

Deeeribe  any  circle  N  Q  S  E  (Jig.  49.)«  to  represent  the  meridian  on  which  the  projection 

is  to  be  made ;  which  should  be  so  chosen  as  to  include 
nearly  one  of  the  continents, — the  eastern,  for  in- 
stance :  this  will  be  accomplished  if  N  E  S  be  the 
meridian  20^  west  from  London.  Draw  the  diameter 
N  C  S,  which  vrill  represent  the  meridian  tliat 
passes  through  the  projecting  point,  and  therefore  is 
perpendiculu'  to  the  plane  of  projection.  Then  N 
will  represent  the  north,  and  Sthe  south  pole ;  draw 
|Q  another  diameter,  £  C  Q,  which  will  represent  the 
equator. 

Since,  by  the  nature  (^  Hie  projection,  all  the 
meridians  will  be  represented  by  circles  which  pass 
through  the  poles  N,  S,  it  will  be  sufficient  if  we 
determine  the  points  in  which  liiey  cut  the  equator : 
we  shall  suppose  the  meridians  to  pass  through  every 
tenth  degree  of  longitude :  the  points  where  the^  cut 
the  equator  will  be  found  by  dividing  one  of  the 
qoadrantal  arcs,  N  Q,  into  nine  equal  parts,  as  at  10,  20,  90,  &c.,  and  drawing  strakht 
Imes  frnm  S  to  the  points  of  division,  meeting  C  Q  in  1,  2,  9,  &c.  "nien,  a  circle  described 
throfogh  the  points  N  1  S  will  represent  the  meridian  which  cuts  the  equator  10^  from  Q, 
and  a  circle  through  N  2  S  will  be  the  meridian  that  cuts  the  equator  20^  from  Q.  The 
remaining  meridians  N  9  S,  &c.  will  be  determined  exactl  v  in  the  same  way ;  and  it  appears 
from  the  construction,  that  the  centres  of  the  circles  will  be  in  the  diameter  £  Q  and  its 
ptokmeation,  and  their  distances  from  the  centre  will  be  the  tangents  of  10°,  20°,  &c. ;  viz. 
the  in^ination  of  the  circles  to  the  plane  of  the  primitive ;  also,  that  their  radii  will  be  the 
secants  of  the  same  inclinations. 

To  describe  the  parallels  of  latitude,  divide  the  four  quadrants  each  into  nine  equal  parts, 
as  at  80,  70,  00,  &c.,  and  draw  straight  lines  from  £,  one  end  of  the  diameter  E  Q,  to  the 
pomts  of  division,  meeting  N  S  in  8,  7,  6,  &c.  Then  circles  described  through  80,  8,  80 ; 
70,  7,  70,  &c.,  will  represent  the  parallels  of  80°,  70°,  &c.  The  centres  of  idl  the  circles 
will  be  in  the  line  N  S,  and  distant  from  it  by  the  secants  of  the  distances  of  the  parallels 
from  the  pole :  also,  the  radii  will  be  tiie  tangents  of  the  same  distances.  The  polar  circles 
and  tropics  bein^  described  l^  the  same  nUes  at  the  distances  29^°  and  66^°  fit>m  the  poles, 
the  projection  will  be  completed. 

(C.)  To  project  ike  Sphere  etereographicaUy  on  the  Plane  of  the  Horixonfor  a  given 

Latiiitde. 

In  this  iffojectioB,  the  eye  is  supposed  to  be,  in  the  nadir  of  the  place  for  which  the  pro- 
jection is  made. 

On  C  (Jig,  50.)  and  C  (Jigr,  51.)  as  centres  with  nnj  radius,  describe  circles  W  N  £  S, 
W'N'E'S',  of  which  Jlljg'.  60.  is  to  be  the  primitive  or  horizon ;  the  other,  ^.  51.,  is  to  serve 
for  determining  the  position  of  the  circles  to  be  described  on  J^.  50.  Dniw  the  diameters 
NS,  WE,  N'S',  WE'  inbothcircles  perpendicular  to  one  another ;  then  N  S  in  j^.  50.  wiU 
be  the  projection  of  the  meridian,  and  W  E  the  projeetion  of  the  circle  passing  throng 
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the  eaflt  and  wert  pomts  of  ihe  hoiuon  and  the  senith,— that  ia,  the  prime  vertical;  N  will 
he  the  north  point  of  the  horizon,  S  the  aouth,  and  E  and  W  the  east  and  wait  points. 


« 
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Make  the  arc  NT',  or  the  angle  N'  C  P',  Jig.  51.,  equal  to  the  latitude  of  the  place ;  join 
W'P  cutting  C  N'  in  P ;  make  C  P  in  £0^.  50.  equal  to  C  Fin  Jig.  51.,  and  P,^.  50.,  will 
be  the  projection  of  the  north  pole,  firaw  the  diameter  E  Q,  Jig.  51.,  perpendicular  to 
P'  C^';  jmn  W'Q' meeting  C  8'  in  Q,'.  Take  C  Q,  Jig.  50.,  equal  to  C  Q',  Jig.  51. ;  de- 
ecribe  a  circle  through  the  points  W,  Q,  E^  and  the  arc  W  Q  E  will  represent  the  equator. 
Next,  to  project  the  parallels  of  latitude, — ^for  example,  those  which  are  40^  and  20°  fhxn 
the  pide,— from  P,  ji.  51.,  take  F  40  and  F  40,  each  arcs  of  40°  on  opposite  sides  of  F; 
also^  F  20,  F  20,  aiGS  of  20°.  Join  W  40,  W  40,  meeting  C  N' in  m  and  n ;  alsoW'20, 
W'20,  meeting  CN'  in  r  and  a.  In  N  C  8,  j%^.  50.,  take  C  m,  C  n,  C  r,C  i,  equal  to  C  m, 
C  It,  C  r,  C  a,^.  51. ;  describe  circles  on  mn,  r  a  as  diameters,  and  these  will  be  projectiona 
of  panllels  cMf  latitude  at  the  distances  of  40°  and  20°  from  the  pole.  In  this  way  may  all 
thepanllels,  also  the  tropics  and  polar  circle,  be  projected. 

To  pnfect  ike  meridian:  m  Jig.  51.  draw  S'  B  perpendicular  to  N'  S',  meeting  P'  j»' 
produced  in  B;  take  C  A,  fig.  50.,  equal  to  S'  B,  fig.  51.,  and  through  A  draw  a  perpen- 
dicular to  C  A.  Let  us  suppose  that  the  meridians  are  to  make  with  each  other  angles  of 
15P:  at  P,  m  the  line  P  A,  draw  P  15  and  P  15  on  each  side  of  P  A,  making  angles  with 
it  of  15°;  and,  in  like  manner,  P  dO,  P  30,  making  angles  of  30°,  and  ao  on  to  angles  of 
75°  On  A,  as  a  centre,  describe  a  circle  to  pass  through  P;  this  will  pass  through  Wand 
ES,  and  wiU  be  the  projection  of  the  six  o'cbck  hour  circle  in  the  heavens,  or  that  meridian 
on  the  globe  that  is  perpendicular  to  the  meridian  of  the  place  for  which  the  projection  is 
made.  On  the  points  15, 15  describe  arcs  a  P  a',  a  P  a'  to  pass  through  P,  and  meet  the 
projection  of  the  horizon  in  a,  a' ;  a,  a' ;  and  in  like  manner  on  90,  30  as  centres  describe 
the  arcs  6  P  ft',  6  P  h\  &c.  all  passing  thraogh  P :  these  will  be  the  protections  of  meridians 
on  the  terrestrial  sphere,  or  of  hour  ciroles  on  the  celestial  sphere.  In  this  way,  the  pro- 
jection may  be  completed. 

3.   OUWOLAK  PBOJKCnON. 

Li  the  orthogranhie  projection,  equal  portions  of  the  earth's  spherical  sur&ce  are  repre- 
sented by  unequal  plane  surfiuses ;  and  the  deviation  from  equality  in  the  sur&ce  to  be 
represented,  and  its  plane  representation,  increases  from  the  centre  to  the  circumference  of 
theprojection. 

llie  same  ia  true  of  the  atereographic  projection,  but  with  this  difierence,  that  the  dis- 
tortion in  the  representation  of  the  figure  of  any  portion  of  the  spherical  sur&ces  inroceeds 
in  a  contrary  directbn :  in  the  former  case,  the  oegrees  of  longnude  and  latitude  are  gra- 
dnally  contracted  from  the  centre  to  the  circumference ;  but  in  tne  latter,  they  are  enlarged. 

In  the  sterepgrai^iic  projection,  the  projecting  point,  or  point  of  view,  is  the  pole  of  the 
circle  on  which  the  projection  is  made ;  and  in  the  orthographic,  it  ma^  be  supposed  m  the 
ain,  and  at  a  very  great,  or  rather  indefinitely  great,  distance.  It  is  this  change  of  position 
of  the  point  of  view  that  produces  the  change  in  the  direction  in  which  the  degrees  of  lati- 
tode  or  longitude  are  contracted.  Hence  it  mavbe  supposed,  that,  by  taking  a  point  of  view 
at  some  finite  distance  greater  than  the  radhis  or  the  sphere,  a  perspective  represiantatUHi  will 
be  obtained,  in  which  the  degrees  in  the  representation  will  be  nearly  equal,  and  the  deviation 
firan  equality  in  the  repreeentatian  of  equal  portions  of  the  spherical  sur&ce  in  some  mear- 
sore  corrected. 

Vex..  L  14  » 
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Let  A  D  B  {fig,  52.)  be  a  section  of  the  sphere 
by  a  plane  paasing  through  £, '  the  point  of  view, 
and  C  the  centre ;  draw  me  diameter  F  D  topaa 
throo£^  E,  and  draw  ACS  perpendicular  to  D  F. 
Since  the  whole  quadrant  A  F  is  to  be  projected 
into  the  radius  A  C,  if  it  be  posBible  to  make  tiie 
representations  of  eoual  portions  of  it  nearly  equal, 
its  halves  A  K  and  K  F  may  be  assumed  as  repre- 
sented by  A  H  and  H  C,  halves  of  the  radius : 
therefore,  a  Ime  drawn  fiiom  K  to  £  must  bisect 
the  radius  in  H.    This  determines  D  £,  the  dis- 
tance of  the  projecting  points  to  be  equal  to  K  G, 
a  perpendicular  from  the  middle  of  the  mtadrant 
To  prove  this  geometrical  proposition,  draw  A  F 
and  K  C  intersecting  in  I,  and  join  H  L    Then  A 
1=1  F  and  A  I :  I  F  : :  A  H:  H  C;  therefore  H  I 
is  parallel  to  C  F :  hence,E  I:  I C : :  K  H:  HE: : 
GC:CE.   Now,  K  I=F G  and  I  C=G  C ;  there- 
fore FG:GC::  GC:  CE:  hence  FG"CE=G 
C"=K  G"=F  GG  D;  therefore  C  E=G  D,  and, 
taking  away  the  line  C  D  comman  to  both,  D  £  is 
«qi]al  to  C  G  or  to  K  G. 
Hence  it  appears  that  the  distance  D  E  is  the  sine  of  45^ ;  and  therefore  nearly  71  of 
such  parts  as  tne  radius  C  A  contains  100.    This  projection  was  first  suggested  by  M.  Delar 
hire,  and  is  now  commonly  called  the  Globular  projection.    If  we  suppose  the  quadrant  A 
F  divided  into  ten  equal  parts,  then  the  projections  of  the  arcs  of  0°,  reckoning  fnm  F  to  A, 
will  be  as  in  this  table,  in  which  the  radius  C  A  is  supposed  to  be  10. 


Arc. 

RepreMntation. 

Arc 

ReprcMBlation. 

Oo... 

OO 

.091 

450... 

540 

1.017 

0  ... 

18 

.904 

54  ... 

63 

1.090 

18  ... 

87 

M9 

63  ... 

72 

1.015 

97  ... 

36 

1.004 

7«  ... 

81 

.997 

96  . .. 

45 

1.013 

81  ... 

00 

.950 

From  this  table  it  appears,  that  the  approximation  to  equality  in  the  projecticm  of  equal  arcs 

of  a  circle  perpendicular  to  the  plane  of  projection  vs  considerable. 
According  to  the  principles  of  perspective,  in  this  projection  the  circles  of  the  sphere  will 

be  represented  by  ellipses ;  and  they  have  been  so  delineated  in  two  hemisj^eres,  prmected, 

drawn,  and  beautifully  engraved  by  Mr.  Joseph  Lowry,  of  London.    He  has  placed  London 

at  the  centre  of  the  noruiem  hemisphere,  and  instead  of  .707,  Delahire*s  oistance  of  the 

projecting  point,  he  has  made  it  .68  of  the  radius. 
In  genenl,  however,  the  projection  is  made  on  a  meridian,  and  the  circles  of  the  sphere 

are  represented  by  circles,  and  without  any  regard  to  the  distance  of  a  point  of  view.   Also, 

the  degrees  of  longitude  on  the  equator,  and  of  latitude  on  a  meridian,  are  made  all  equal. 

With  Uiese  simplifications,  the  meridians  and  parallels  on  a  hemisphere  of  the  earth's  sur- 

&ce  may  be  represented  by  the  following  constniction : — . 
Let  us  suppose  the  parallels  of  latitude  to  be  traced  through  every  tenth  degree,  and  that 

the  meridians  are  to  be  an  hour  fi:om  each  other. 

Describe  a  circle,  £  N  Q  S  (1^.  53.),  fear  the 
representation  of  the  meridian.  Draw  the  diame- 
ters £  Q,  N  S  perpendicular  to  each  other ;  one,  E 
Q,  to  represent  the  equator,  and  the  other,  N  S,  the 
meridian,  which  is  90°  from  that  on  which  the  pro- 
jection is  made ;  N  being  the  north,  and  S  the  south 
pole. 
Divide  the  quadrants  E  N,  Q  N,  and  the  radius 
Q  0  N,  each  into  nine  equal  parts ;  let  N  80,  80  70, 
d&c.  be  the  equal  divisions  of  the  quadrants,  and  Ne, 
c  dy  &c.  the  equal  divisions  of  the  radius :  describe 
a  circle  through  the  three  points  80,  c,  80,  and  it 
will  be  the  representation  of  the  parallel  of  80°  oi 
latitude ;  in  like  manner  a  circle  aescribed  through 
the  points  70,  <2,  70  will  represent  the  parallel  of 
70° ;  the  remaining  parallels,  the  tropics  and  polar 
circles,  on  both  sides  of  £  Q,  the  equator,  are  to  be 
found  in  the  same  manner. 
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Next  ftr  the  meridiaiis:  diWde  the  ndii  C  E,  C  Q  each  into  six  equal  parts  at  the  points 
a,  6,  &c. :  describe  circles  throug^h  the  points  N  a  S,  N  6  S,  die.  and  these  will  be  the  repre- 
sentatioos  of  the  meridians,  any  one  of  which,  in  laying  down  the  positions  of  places  by 
their  latitude  and  longitude,  may  be  assumed  as  the  first  meridian. 

n.  ooiorTRUornoN  of  mais  bt  dbtxlopbmjdit. 

The  three  methods  of  projection  which  have  been  explained  are  usually  employed  in 
the  representation  of  a  hemisphere,  but  are  seldom  used  in  delineating  the  geographical 
features  of  a  single  country.  For  these,  the  method  of  deveiopement  is  commonly  em- 
ployed. 

A  perfect  geofftaphical  representation  of  a  country  should  represent  all  its  parts  in  just 
proportion,  ami  sboudd  exhibit  its  true  figure.  This  is  exactly  done  on  the  spnere ;  but  it 
can  only  be  nearly  accomplished  on  a  plane  surface. 

The  purposes  of  civil  government  require  maps  that  give  the  true  figure  and  dimensions 
of  territory.  Militanr  aAirs  require  such  as  give  correct  distances ;  and  navigation  demands 
the  exact  beaiinffof  one  place  from  another.  Ordinary  maps  fulfil  approximately  the  two 
first  purposes.  The  last  is  completely  satisfied  by  a  map  of  a  peculiar  construction,  called 
Meruator's  cluurt;  but  this  is  not  immediately  applicable  to  the  other  purposes. 

It  is  a  known  property  of  a  cone  that  its  curve  sur&ce  can  be  expanded  into  a  plane : 
hence  any  figure  delineated  on  it  can  idways  be  exhibited  exactly  in  all  its  dimensions  on  a 

£06  soi^Lce.  Now,  a  part  of  the  surfiu;e  of  a  sphere  ccmtained  between  two  parallels  of 
tude,  not  very  remote,  will  not  differ  much  from  the  sur&ce  of  a  firustum  of  a  cone  that 
touches  the  sphere  in  the  parallel  midway  between  them ;  and  this  will  also  be  true  if  it 
pass  along  the  chord,  or  if  it  pass  parti  v  within  and  partly  without  the  sphere,  cutting  it  be- 
tween the  middle  aiid  extreme  parallels :  in  each  case  the  length  of  the  slant  side  of  the 
firustum  must  be  supposed  equal  to  the  len^  of  the  meridian  t^tween  the  extreme  paral- 
lels. On  this  princii^e,  dirorent  constructions  have  been  given  for  representing  the  surface 
of  a  sphere  on  a  plane. 

L  Corneal  DevelopemenU 

Let  P  A  Q  (Jigr.  54.)  be  a  section  of  the  meridian,  P  Q  the  axis,  C  the  centre,  E  C  the 
xsdins  of  the  equator,  B  D  any  arc  of  the  meridian,  and  A  the  middle  point  between  B  and 
D:  draw  the  tangent  A  O,  meeting  the  axis  in  O.  Suppose  now  the  plane  figure  O  A  E 
to  revolve  about  uie  axis  P  Q ;  the  semicircle  P  A  Q  will  generate  a  sf^ere,  and  the  tangent 
O  A  will  generate  the  surface  of  a  c<»e  which  touches  the  sphere  in  A.  The  points  B,  A,  D 
will  generate  the  parallels  of  latitude  B  6,  A  H  a,  D  <2,  of  which  the  middle  parallel  AH  a 
will  be  a  section  of  the  cone  perpendicular  to  its  axis. 
Take  H  any  point  in  the  parallel  A  H  a ;  draw  F  H  to  its  centse,  and  join  H  O.  Con- 
ceive now  the  cone  to  be  expanded  into  a 
plane,  and  that  the  surfitce  O  A  H  be- 
comes, by  deveiopement,  O'  A'  H'.  The 
expansion  of  A  H,  the  arc  of  the  parallel 
of  latitude  on  the  sphere,  whose  radius  is 
F  H,  the  cosine  of  the  latitude,  will  now 
become  A'  H',  an  arc  of  a  circle  whose 
radius  is  A'  O'  =  A  O,  the  cotangent  of 
the  latitode  of  the  parallel. 

In  O'  A'  take  A'  B'  and  A'  IV,  each 
equal  to  A  B  or  A  D,  and  with  the  radii 
C?  B',  O'  D'  describe  arcs  F  m,  D'  n. 
h'  The  plane  figure  B'  m  n  D"  may  now  be 
taken  as  nearly  equal  to  the  spherical  sur- 
n  fibce  bounded  lij  meridians  passing  through 
A  and  H,  and  the  portions  of  toe  paral- 
lels B  6,  A  a  intercepted  between  toem : 
and  any  tract  of  countrv  delineated  on  the 
sphere  may  be  nearly  ahown  by  a  delinea- 
tion on  the  plane ;  the  approximation  be- 
ing the  more  accurate  as  the  breadth  of 
the  spherical  zone  is  less. 
Let  the  middle  latitode  E  A  and  the  angle  A  F  H,  or  breadth  in  longitude  of  the  spheric 
cal  surface,  be  supposed  given,  to  determine  the  radius  O'  A'  and  the  angle  O'  A'  H'. 
Because  the  middle  latitude  is  Imown,  its  cotangent  O  H  is  given  in  parts  of  the  radius  by 
the  trigtmometrical  tables,  or  it  may  be  expressed  in  minutes  of  latitode,  by  considering  that 
half  the  circumference  (to  radius  =  1)  is  3.1416 ;  therefore,  the  radius  in  minutes  wdl  be 
expressed. 


m 


60X180 
3.1416 


=  3487.r. 
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Honee  O'  A',  Um  radiuf  of  tke  middle  panllal  in  the  developemeDt,  wiU  be  ojcprowed  in 
miatitee  cf  latitude  by 

3437.7'  X  cot  middle  lat 

Next,  to  find  the  angle  A'  O'  H'.  The  arc  A  H  on  the  sphere  and  the  arc  A'  H'  on  the 
plane  being  equal ;  by  the  principles  of  geometry,  the  angle  A  F  H  will  be  to  the  angle 
A'  O'  H'  as  A'  O'  to  A  F:  now,  A'  O'  =  A  O  is  the  cotangent  of  the  middle  latitude,  and 
A  F  is  its  toganBj  and  the  cotangent  is  to  the  cosine  as  radius  to  the  sine ;  therefore,  patting 
Lto  denote  tfie  degrees  of  loogitade  between  two  meridians  on  the  sphere,  the  angle  A'  O'  If, 
oontained  by  the  straight  lines  which  represent  them  in  the  developement,  will  ie  m  degrees 

L  X  Sine  middle  lat 
The  angle  O',  and  the  lines  C  A',  A'  B',  A'  D',  in  the  devolopement,  are  now  known ;  it 
remains  coily  to  divide  B'  D',  the  representation  of  the  arc  of  the  meridian,  and  R  m,  D'  «« 
the  parallels  of  latitude,  into  equal  parts  to  form  scales  of  latitude  and  longitude :  then, 
circles  described  about  O'  as  a  centre,  through  the  proper  divisions  of  B'  D',  wfli  fonn  the 
parallels  of  latitude ;  and  straight  lines  drawn  joining  corre^nndm^  dej[rees  on  the  extrone 
panllels  B'  m,  D'  fi,  will  represent  the  meridians  on  the  map ;  which  is  now  ready  for  the 
delineation  ef  the  geographical  features  of  the  tract  it  is  to  represent  This  is  the  way  in 
which  the  common  maps  are  constructed. 

Example,  Let  it  be  required  to  construct  a  map  to  comprehend  the  British  idaads, 
which  extend  from  50^  to  about  61^  of  north  latitude,  and  firom  2^  east  tolPwest,  about  18^ 
<^  lon^tnde.  The  middle  latitude  is  55^  80',  of  which  the  cotangent  m  the  tables  is  .68728 
and  sme  =  .82413.  From  these  data,  &  A',  the  radius  of  the  middle  parallel,  m 
3437.7  X  .68728  =^  2332' .7 :  the  length  of  Hie  arc  BD  is  llo  =  660';  therefore,  A' B' = 
A'  D',  its  half,  is  330,  and  hence 

O  B  =  2362.7  X  330  =  2602'.7 
O  A  =  2362.7  —  330  =  2032'.7. 

The  number  of  degrees  of  longitude  (L)  in  this  case  is  13^;  therefore,  angle  A'  O'  H' 
=  13°  X  .82413  =  10°  42. 

Knowing  now  the  radii  O'  B',  O'  jy,  and  Ihe  angle  O',  we  can  find  the  arcs  B'  m,  D'  n; 
or  we  can  find  their  chords. 

Thus  we  have, 

chord  of  arc  B'  m  =  2  O  B  Sin.  ^  O*  =  375' .6. 
chord  of  arc  D'  n  =  2  O  D  Sin.  i  O'  =  602'.1. 

We  have  now  obtained  the  chords  of  13°  of  longitude  on  the  extreme  parallela,  and  the 
meridians  which  form  their  extremities  in  minutes  of  a  degree  of  the  meridian ;  also  the 
radii  of  the  parallels  of  latitude :  with  these,  tibe  intelligent  student  of  geography  wiU  find 
no  difficulty  in  constructing  a  map  of  Britain. 

2.  Mvrdo€h*9  Conical  Deveiopement, 

There  have  been  various  modifications  of  the  conical  deveiopement:  of  these,  one  was 
given  by  the  Rev.  Patrick  Murdoch,  in  the  Lond.  Phil.  Trana  1758.  Let  M  denote  the  arc 
M  the  meridian  which  is  to  be  represented  in  a  map:  he  proposed  to  make  O'  A',  the  radius 
of  the  middle  parallel,  equal  to 

chord  of  arc  M 

iJ^M X  Cot  mid.  lat 

the  cotan^nt  being  supposed  expressed  by  the  radius  of  the  sphere.    The  remainder  of  the 
construction  is  the  same  as  the  ordinary  conical  projection. 

B7  M urdocVs  method,  the  surfiu^  of  the  deveiopement  is  exactly  equal  to  the  spherical 
surmce  which  it  represents,  and  the  cone  passes  through  points  of  Ihe  meridian  between  the 
middle  latitudes  and  the  extremities  of  the  projected  arc,  its  side  being  parallel  to  the  tangent 
at  the  middle  latitude. 

3.  De  IAM9  Conical  Devdopement, 

The  astronomer  ]>e  lisle  employed  the  conical  projection  in  constructing  a  general  chart 
of  the  Russian  empire,  which  extended  firom  40°  to  70°  of  north  ktitude.  He,  however, 
supposed  the  cone  to  enter  the  sj^ere  so  as  to  cut  it  in  two  parallels  midway  .between  the 
mean  and  extreme  parallels :  these,  in  the  deveiopement,  had  the  same  dimensions  as  the 
corresponding  circles  of  the  sphere,  and  its  whole  extent  differed  but  little  fhim  that  of  the 
tract  it  was  meant  to  represent ;  because  the  excess  at  the  two  extremities  of  the  chart  waa 
compensated,  at  least  in  part,  by  the  opposite  error  in  the  middle. 

4.  Euler'B  Method. 

Euler  was  also  occupied  with  this  projection :  but  he  substituted  for  the  dctemmiatian  of 
parallels  which  should  be  common  with  the  sphere,  that  of  the  point  of  concourse  of  straight 
lines  which  represent  the  meridians,  and  of  Uie  angle  which  they  make  when  theycontain 
one  degree  of  longitude.  His  calculations  rest  on  the  following  conditions : — 1.  That  the 
ezroTB  are  equal  at  the  northern  and  southern  extremities  c£  the  mao.    2.  That  they  are 
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ilso  equal  to  the  mftlest  of  those  towards  its  middle.  Hence  he  concluded  that  the  point 
of  ocmcoorae  of  the  meridians  should  be  situated  beyond  the  pole  by  a  quantity  equal  to  5® 
of  latitude,  and  that  the  ang^le  c^two  consecutive  meridians  should  be  48^  44'. 

5.  Flam$teetr$  Profeetion, 

The  Englirii  astronomer  Flamsteed,  in  constructing  his  celestial  atlas,  developed  all  the 
paraUeis  of  latitude  on  the  sphere  into  straight  lines,  and  also  one  of  the  meridians ;  viz.  that 
which  passes  through  the  middle  a£  the  chart :  then  the  parallels,  which  are  ail  perpen- 
dicular to  that  mericQan,  are  exactly  of  the  same  length  as  on  the  globe,  wad  consequently 
the  degreea  of  longitude  on  the  parallels  wiU  be  shown  in  their  just  proportion,  that  is,  as 
the  cosines  of  the  latitude.  If,  now,  the  parallels  on  the  map  be  divided  into  equal  parts, 
just  as  the  parallels  on  the  globe  are,  by  the  meridians,  curve  lines  traced  through  corre- 
sponding pomts  of  division  will  represent  the  meridians. 

NortiL  '^^  adljoining  figure  (Jig.  66.)  exhibits  a  sketch  of  a  map  of 

55    this  construction. 

According  to  Fkunsteed^s  method,  any  distance  on  the  map  in 
the  direction  of  the  parallels  is  everywhere  equal  to  the  corre- 
sponding distance  on  the  globe ;  but  the  configuration  of  places 
near  the  extremities  is  considenbly  distorted  b^  the  obliquity  of 
g^^i^  the  meridians  to  the  parallels,  so  that  the  spherical  quadrilaterals, 

the  sides  of  which  cross  at  ri^t  angles,  are  m  the  map  represented 
by  miztilineal  trapeziums,  of  which  the  angles  are  very  unequal  Flamsteed  employed  this 
projection  in  reinnesenting  the  positions  of  the  stars ;  but  it  is  also  employed  in  geography, 
particularly  in  oelineating  countries  which  extend  on  both  sides  of  the  equator :  Africa,  m 
mstance. 

6.  Modi/uutHon  of  FUmutee^t  Projection. 

There  is  a  modification  of  flamsteed's  projection  (Jig.  66.)»  which  has  been  extensively 

employed,  and  which  deserves  particular  attention,  because  it 
corrects,  in  part,  the  delect  of  the  obliquity  of  the  meridians. 
This  substitutes  arcs  of  concentric  circles  for  the  straight  lines, 
which  he  proposed  to  represent  the  parallels  of  latitude.  The 
common  centre  of  the  circles  is  m  a  straight  line  drawn 
through  the  middle  of  the  map  as  an  axis,  and  which  repre- ' 
sents  a  meridian ;  and  its  position  in  the  axis  ought  to  be  such, 
that  the  obliquity  of  the  angles  made  at  the  intersection  of  the 
curves  which  represent  the  meridians,  and  the  circles  which 
represent  the  parallels,  should  be  as  little  as  possible. 

The  position  of  the  centre  is  so  assumed,  that  the  radius  of 
the  middle  parallel  of  latitude  is  equal  to  its  cotangent ;  and 
in  this  the  modified  projection  of  Flamsteed  agrees  with  the 
ordinary  conical  projection. 

To  exemplify  this  construction,  let  it  be  proposed  to  describe 
the  parallels  and  meridians  for  a  map  of  Europe,  which  i^all 
extend  from  36^  north  latitude  to  70^. 

Let  us,  as  before,  assume  a  minute  of  a  degree  of  latitude  for  the  unit  of  the  scale 
from  which  the  measures  of  the  lines  are  to  be  taken.  Therefore,  as  before,  the  radius  of 
the  sphere,  of  which  a  portion  of  the  spherical  surfiice  is  to  be  represented,  wHI  be  8437.7 
minoiesL 

Let  O  A  C  B  {jig.  66.)  be  assumed  as  the  axis  or  middle  meridian  of  the  map ;  and  let 
A  D,  B  E  be  the  tudves  of  the  part  of  the  extreme  parallels  of  latitude  to  be  represented, 
and  C  the  point  in  which  the  middle  parallel  (52^  900  cuts  the  axis;  also,  let  O  be  the 
centre  of  the  circles,  arcs  of  which  are  to  represent  the  parallels. 

By  the  nature  of  the  projection,  O  C  must  be  taken  equal  to  the  cotangent  of  62^  2ff ; 
this,  to  radius  =  1,  is  .7^%  and  to  a  radius  expressed  by  minutes,  we  have 

O  C  =  .76733  X  3437.7  =  2fe7'.8. 
Having  found  OC,  the  radius  of  the  middle  parallel,  the  radius  c^any  other  parallel  may 
be  foimd  by  adding  or  subtractinj^  its  distance  m  minutes  of  the  meridian  firom  the  middle 
|Mwill«l      Thus  we  find  the  radii  of  parallels  difiierinf  by  6^,  as  in  the  annexed  table : — 

Next,  we  must  find  the  points  in  which  some  one  meri- 
dian cuts  all  the  parallels.  We  shall  suppose  it  to  be  30^ 
of  longitude  fi!om  O  C,  the  axis  of  the  map. 

FVom  the  nature  of  the  developement,  the  arc  of  longi- 
tude on  any  parallel  in  the  map  is  eoual  to  the  arc  of  £e 
psrallel  on  the  sphere  which  it  represents.    This  has  to  an  arc  of  me  same  number  of 
degrees  €£  the  meridian  the  proportion  of  the  cosine  of  the  latitude  of  the  parallel  to  the 
VofcL  14*  V 
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ladiufl.    Therefofe,  an  aic  of  90°  =  1800'  on  a  paallel  whose  latiliide  is  L  will  be  in 
minuteBy 

ISOOXoosme  L. 
By  this  fonnula,  the  lengths  of  the  arcs  may  be  easily  c<xnputed  by  a  table  of  logarithmic 
sines;  but,  for  a  pnictical  constniction,  it  will  be  more  convenient  to  have  the  chords  of  the 
arcs.  Now,  in  arcs  not  exceeding  30°,  the  arc  diminished  by  a  fraction  whose  numerator  is 
the  cube  of  the  arc,  and  denominator  24  times  the  square  of  the  radius,  is  very  near  equal 
to  the  chord ;  that  is,  a  being  put  for  any  arc,  and  r  its  radius, 

chord  a=a — xj-j  nearly. 

From  this  formula,  the  chords  may  easily  be  deduced  from  the  arcs. 
As  an  example,  let  the  arc  of  80°  of  longitude,  and  its  chord  on  the  paxaUel  85°,  be 
required.    For  fkcility  of  calculation,  we  shall  use  logarithms. 


Calcolation  of  Arc. 

Caleulation  of  Lof.  of  S4r*. 

LofuilluM. 

4AO iflnor ...,,......, 3.2.'nS7 

Radittiof  are  667.8 3.50677 

OnuiiiA  3SO ,,..,,,..,....,. ,,., 9.ft12l!M 

S 

Aiv  A— 1474' Jl. .................... .    .......  3_lfiRS3 

liOff  of  souara  of  radina 7.13354 

3 

•                           M UBQ91 

FktMn  lov.  of  enbe  of  are SJSnSRO 

Logarithm   S4r< 8L5137S 

fliibtriifit  1dm.  94r>r  t  .  t  .  t ^ ,.«.,,.,, .  R  51975 

Dilftr.  of  are  and  ebotd  9^.8 080314 

hr.oTIat. 

Am.     IChndorAnLl 

35 

1474.5 

1464.7 

40 

1378.0 

1360.4 

45 

1978.8 

1963.8 

50 

1157.0 

1148.7 

55 

103EI.4 

1095.0 

60 

900.0 

893.6 

65 
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76 
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Thus,  by  an  easy  logarithmic  calculation,  we  have  found  the  arc 
to  be  1474'.5,  and  its  excess  above  the  chord  to  be  0'.8.  There- 
fore, the  chord  is  1464'.7  of  the  meridian.  By  a  like  process, 
we  have  found  the  arcs  of  80°  of  longitude,  and  their  chorda 
on  the  parallels  to  every  fifth  decree,  as  in  this  table. 

Having  now  found  the  chord  of  80°  of  longitude  on  the  paral- 
lel of  35°  to  be  1464'.7  of  the  meridian,  we  must,  with  com- 
passes, place  that  distance  taken  frcnn  a  scale  of  minutes  from 
B  to  E,  and  to  e ;  and  the  pomts  E,  e  will  be  in  the  representations  of  meridians  80°  of  lon- 
gitude from  the  axis  on  each  side.  In  the  same  way,  the  intersections  of  these  meridians 
with  the  other  parallels  are  found.  Curve  lines  £  D,  e  rf  must  now  be  traced  through  all 
the  intersections,  and  these  will  be  the  meridians  on  the  map. 

The  intersections  of  the  intermediate  meridians  with  the  parallels  mav  be  fbund  by  divid- 
ing each  parallel  into  thirty  equal  parts,  from  the  axis  both  ways ;  and  as  many  meridian 
lines  may  be  exhibited  as  may  be  thought  necessary.  In  the  figure  here  given,  they  are 
traced  to  every  tenth  degree. 

If  the  map  is  to  extend  further  than  30°  on  each  side  of  its  middle  meridian,  the  divisions 
of  the  parallels  may  be  repeated  on  each,  and  meridians  drawn. 

This  construction  of  a  map  is  memorable,  because  it  was  adopted  by  the  general  depdt  of 
war  of  France,  about  the  year  1803,  as  the  groundwork  of  a  system  of  geographical  charts 
which  should  exhibit  the  French  original  territory,  as  well  as  the  additions  which  had  been 
made,  and  were  expected  to  be  made,  by  conquest  or  negotiation. 

Devdopement  of  the  Curve  Surface  of  a  Cylinder, 

The  mariner,  in  navigating  a  ship  between  remote  points  on  the  ^lobe,  directs  his  coarse 
by  the  compass ;  steering  as  nearly  as  possible  always  m  the  same  directicm,  supposing  there 
are  no  obstacles  to  prevent  him.  If  the  place  fit>m  which  he  sets  out,  and  that  of  his  des- 
tination, be  due  north  and  south  fipom  each  other,  the  ^ip*s  path  will  evidently  be  a  great 
circle,  viz.  the  meridian  passing  through  them.  If,  again,  they  have  the  same  latitude,  he 
must  sail  on  a  parallel  of  latitude ;  that  is,  his  course  must  be  due  east  or  west  But  if  the 
places  differ  both  in  latitude  and  longitude,  then  it  becomes  a  question,  what  is  the  nature 
of  the  line  on  the  globe  along  which  a  ship  must  sail,  with  her  head  always  in  the  same 
direction,  as  indicated  by  the  compass,  so  as  to  pass  from  one  to  the  other  1 

The  line  in  question,  which  is  called  a  rhumb  line  or  loxodromic  line,  has  manifestly  this 
property, — it  cuts  all  the  meridians  on  the  globe  at  the  same  angle.  By  this  property,  a 
ship  sailing  along  it  will  move  always  in  the  same  direction,  as  shown  by  a  compass :  but  it 
will  not  be  a  great  circle ;  for  the  equator  is  the  only  great  circle  that  cuts  all  the  meridians 
at  the  same  angle ;  and  hence  it  appears  that  the  line  on  the  globe  by  which  a  ship  passes 
from  one  place  to  another  is  never  the  shortest  possible,  except  when  they  are  on  the  same 
meridian,  or  on  the  equator. 

Supposing  a  navigator  had  a  perfect  delineation  of  the  earth  on  a  sphere,  it  is  by  no  means 
evident  how  he  should  find  the  course  he  ought  to  steer  to  reach  a  remote  port  By  due  oqd- 
sideration,  however,  he  would  see  that  the  path  must  be  a  spiral.    It  would  also  be  lept^ 
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flCDted  by  a  spiral  curve  on  a  map,  ibnned  by  the  developemeiit  of  <i  come ;  but  naviffatom 
required  charts  before  the  theory  of  Euch  curves  was  understood ;  therefore  at  that  period  his 
art  must  have  been  imperfect. 

The  wants  of  the  navigator,  accordingly,  gave  rise  to  the  coostmction  of  a  chart,  in  which 
the  meridians  and  parallels  were  straight  lines ;  and  in  this  the  developement  of  the  curve 
soriace  of  a  cylinder  was  employed.  Let  us  conceive  that  a  zone  of  the  earth's  surface,  of 
no  great  extent  in  latitude,  is  inscribed  in  or  circumscribed  about  a  right  cylinder,  whose 
axis  coincides  with  that  of  the  globe :  the  planes  of  the  meridians  will  cut  the  curve  sur&ce 
of  the  cylinder  in  straight  lines,  parallel  to  the  axis;  and  the  planes  <^the  parallels  will  cut 
it  in  sections  perpendicular  to  the  axis,  which  will  be  circles  equal  to  the  base  of  the  cylin- 
der. Bat  in  supposing  the  surface  of  the  cylinder  develraed  into  a  plane,  these  circles  will 
beoixne  stimigfat  lines,  perpendicular  to  the  meridians.  This' developement  has  received  the 
name  of  the  plane  chart :  its  invention  is  attributed  to  Henry,  son  of  J(4m,  king  of  Por- 
tugal. This  kind  of  chart  has  nothing  but  its  simplicity  to  recommend  it ;  fbr  the  degrees 
of  longitude  have,  indeed,  their  just  proportion  to  the  degrees  of  latitude  in  the  parallel  com- 
mon to  the  cylinder  and  sphere,  but  in  no  other  parallel. 

In  the  developement  of  a  cylinder  circumscribing  the  whole  sphere,  the  area  of  any  zone 
in  the  sphere  is  exactly  equal  to  that  of  its  repreeentatian  in  the  chart ;  and  indeed  the  same 
equali^  may  be  observed  in  all  cases,  by  a  proper  assumption  of  a  parallel  of  latitude  as  the 
base  of  the  cylinder.  The  developement,  however,  has  this  great  fiiult, — the  deffrees  of 
hmgitode  always  err  in  excess  towards  ^e  north  and  in  defect  towards  the  south  of  me  mean 
panllel,  which  is  assumed  as  the  base  of  the  cvlinder. 

There  is  a  construction,  described  in  books  of  navigation  under  the  name  of  a  plane  charts 
the  principle  of  which  is  somewhat  difierent  from  that  just  described.  In  the  seaman's  plane 
chart  the  meridians  are  parallel  straight  lines,  and  so  also  are  the  parallels  of  latitude ;  and 
both  are  so  laid  down  that  a  degree  of  latitude  and  a  degree  of  Ictfigitude  are  equal  in  dl 
latitudes.  It  may  easily  be  conceived  how  incompetent  such  a  representation  most  be  to  the 
purposes  of  navigation  or  geography. 

Mercatar^t  Chart, 

The  utter  inadequacy  of  the  old  plane  charts  to  the  wants  of  geography  and  navigation 
induced  ingenious  men  to  consider  whether  a  chart  might  not  be  so  constructed  as  to  repre- 
sent the  meridians  and  parallels  by  straight  lines,  and  at  the  same  time  readily  show  the  true 
bearing  of  places  from  one  another.  The  first  that  gave  a  true  solution— at  least  an 
appraxunate  one— -of  this  important  problem  was  Gkrakd  Msrcatos,  who  was  bom  at 
Ruremond,  in  Upper  Guelderland,  in  the  year  1512,  and  published  a  chart  in  1566,  wherein 
the  rhumbs,  whicn  on  the  globe  are  spiials,  were  remesented  by  straight  lines,  as  in  the 
plane  chart ;  and  so  alao  were  the  merioians  and  parallels.  It  is  not  km>wn  by  what  prin- 
ciple Mercator  constructed  his  chart ;  it  has  been  supposed  that  he  observed  on  a  globe  fur- 
n£ftied  with  rhumbs  what  meridians  the  rhumbs  pasBed  in  each  degree  of  latitude :  it  is  cer- 
tain he  did  not  know  the  true  principles  of  the  construction ;  for  these  were  first  found  bv 
Edward  Wright,  of  Caius  College,  in  Cambridge,  who  communicated  his  discovery  to  hia 
friend  Thomas  Blundeville,  with  a  short  table,  showing  the  correct  distances  of  the  parallels 
of  latitude  from  the  eouator,  which  was  published  in  1504  W  Blundeville,  among  his  £drer- 
cues.  The  truth  of  the  divisions  of  Mercator's  chart  was  then  tried  by  the  numbers  ^ven 
by  Wright,  and  they  were  found  to  be  inaccurate ;  hence  it  appears  that  Mercator  did  not 
imderBtand  the  principles  of  the  map  bearing  his  name,  and  that  this  important  invention  hi 
due  to  Wright,  who  explained  it  himself,  in  his  treatise  entitled  The  Cknrection  qf  certain 
Errort  in  Ifavi^ation,  published  1509,  but  written  many  years  before. 

Althoucfa  Wright's  numbers  were  sufficiently  correct  for  all  nautical  purposes,  and  might 
be  carried  to  any  degree  of  accuracy,  yet,  in  the  progress  of  mathematical  science,  an  un- 
provement  was  made  in  lus  theory.  Napier's  invention  of  logarithms  had  proved  an  inesti- 
mable advantage  to  navigation  and  geography,  by  shortening  calculations :  this,  however, 
was  not  the  only  advantage  that  the  navif^ator  derived  from  the  invention ;  for,  about  the  year 
1645,  Henry  Brad  show^  that  the  division  of  the  meridian  in  Wright's  chart  was  altogether 
analogous  to  the  logarithmic  tangents  of  half  the  complements  of  the  latitudes,  and  might 
be  expressed  by  them.  He  seems  to  have  fbubd  tiiis  by  chance :  such  accidental  discoveries 
are,  however,  never  made  but  by  men  of  ^nius.  He  could  not  demonstrate  his  important 
theorem.  At  last  James  Gregory  proved  its  truth  in  his  Exercitationeg  Qeometricte,  pub- 
lished in  1668.    The  construction  of  the  chart  was  now  made  perfect. 

The  invention  of  Mercator's  chart,  one  of  the  most  important  in  the  16th  century,  afibrda 
a  nolahle  '"■*^i~^  of  the  slowness  with  which  men  adopt  improvements  in  science.  Although 
designed  for  the  use  of  sailors,  it  was  at  first  by  no  means  generally  used  by  them.  Williun 
Burrough,  a  celebrated  navigator,  who  had  entered  on  his  profession  at  the  age  of  fifteen, 
and  risen  by  his  merit  to  the  rank  of  controller  of  Queen  Elizabeth's  navy,  objected  to  its 
usefulness.  He  said — *^  By  Mercaior's  augmenting  his  degrees  of  latitude  towards  the  poles, 
the  same  is  more  fit  for  such  to  behold  as  study  in  cosmography,  by  reibding  authors  upon  the 
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knd,  than  to  be  med  in  naTi^tioo  at  the  sea.**  It  is  curious  to  observe  that  logarithms,  the 
other  grand  auxiliary  of  navigation,  met  with  a  like  receptton  fiom  the  German  mathemir 
ticians  that  were  somewhat  advanced  in  years. 

Mercatcn^B  chart  may  be  i»oduced  by  developement,  as  follows : — Conceive  that  a  sphere 
with  the  meridians  and  parallels  and  countries  delineated  on  it,  is  inclosed  in  a  hollow  cyl- 
inder, and  that  the  axis  of  the  sphere  coincides  with  that  of  the  cylinder.  Imagine  now  that 
the  sphere  is  expanded  in  its  dimensions,  just  as  a  soap-bubUe  is  produced  by  blowing  air  into 
it,  or  as  a  bladder  would  swell  in  all  directions  by  inflation,  the  parts  always  stretching  uni- 
Ibrmly ;  the  meridians  will  lengthen  in  the  same  proportion  as  the  parallels,  till  every  point 
of  the  expanding  spherical  surmce  comes  into  contact  with  the  concave  surfiuse  of  the  cyl- 
inder :  the  meridians  will  at  last  become  straight  lines,  and  the  paiallelo,  circles  on  that 
mr&ce ;  the  former  in  the  direction  of  its  length,  and  the  latter  pexallel  to  its  base,  which 
is  the  equator.  Supoose  now  the  sur&ce  of  the  cylinder  to  be  cut  open  along  one  of  the 
meridians,  and  spread  into  a  plane ;  the  sur&ce  thus  produced  will  be  Mercator^s  chart 

Mercator^s  chart  is  constructed,  then,  on  the  following  geometrical  principles : — 1.  The 
meridians  are  parallel  straight  lines  at  equal  distances,  for  equal  differences  of  longitude ; 
and  the  parallels  of  latitude  are  also  straight  lines,  perpendicular  to  the  meridians.  §.  Sup- 
posing a  meridian  on  the  globe  be  divideid  into  mmutes  of  a  degree ;  one  of  tibese,  at  any 
parallel  of  latitude,  will  be  to  a  minute  of  longitude  taken  on  that  parallel  in  the  proportion 
of  the  radius  of  the  equator  to  the  radius  of  the  parallel,  which  is  the  cosine  of  the  latitude ; 
that  is,  as  the  secant  ci  the  latitude  to  radius.  Now  the  same  holds  true  in  the  chart ;  that 
is,  a  minute  of  the  meridian,  at  any  parallel,  has  to  a  minute  of  longitude  in  that  parallel  the 
ppoportion  (^  the  secant  of  the  latitude  of  the  oarallel  to  radius. 

B^  the  first  of  these  properties  a  minute  of  longitude  in  the  map  is  represented  by  a  line 
of  the  same  length  ui  every  parallel ;  therefore,  by  the  second  the  minutes  of  the  meridian 
will  be  represented  by  lines  which  go  on  increasing  from  the  equator  towaids  the  poles. 
From  this  it  follows  that,  if  a  minute  on  the  equator  be  taken  as  the  unit  of  a  scale,  and  that 
unit  be  considered  as  the  radius  of  a  circle,  then  the  representation  of  a  minute  of  the 
meridian,  at  any  latitude,  will  be  expressed  by  the  number  in  the  triflonometrical  tables 
winch  is  the  secant  <^  that  latitude.  Thus  it  appean  that,  while  the  degrees  of  longitude 
on  the  equator  form  a  scale  of  which  the  divisions  are  all  equal  in  the  map,  the  degrees  of 
latitude  marked  on  a  meridian  form  a  scale  of  which  the  divirions  go  on  inereasmg  firom  the 
equator  towaids  both  pdes,  each  being  the  sum  of  the  secants  of  all  the  minutes  in  the 
degree. 

The  numbers  which  result  ftom  the  addition  of  the  secants  of  1  minute,  2  minutes,  and  so 
oo  to  the  last  minute  oi  any  arc  of  the  meridian,  reckoned  from  the  equator,  are  given  in 
books  on  navigation.  They  form  the  table  of  meridional  partt^  and  serve  for  laying  down 
the  poaition  of  any  place  in  the  chart  The  addition  of  the  secants  is,  however,  osily  an 
approximation  to  the  true  length  oi  the  enlarged  meridian  in  the  chart ;  but  it  is  sufficiently 
near  the  truth  for  nautical  or  geographical  purposea  In  strictness,  also,  it  must  be  considered 
that  the  earth  is  not  a  sphere,  Ixit  a  spheroid,  and  on  that  account  allowance  ought  to  be 
made  for  its  compression  at  the  pedes.  The  following  short  table  shows  the  length  of  the 
enlarged  meridian,  both  on  the  sphere  and  the  spheroid,  to  every  fifth  degree  c«  latitude. 
The  comproBsioa  is  assumed  to  be  ff  f. 


Lat. 

Meridional  Ptrti. 

Lat. 

Meridional  Parte 

^ihere. 

Spheroid. 

Sphere. 

Spheroid. 

oo 
5 

10 
U 
90 
S5 
30 
35 
40 
45 

0.00 

300.38 

60a07 

910.46 

1385.14 

1549.90 

lflR8.38 

»44.90* 

3039.94 

0.00 

896.37 

599.01 

905.38 

1817.60 

1541.17 

1877.99 

8838.09 

9608.35 

3014.41 

500 
55 

60 
65 
70 
75 
80 
85 
90 

3474.47 
3067  97 
4597.37 
5178.H1 
5965.98 
0070.34 
8375Ji9 
10764.68 
Infinite. 

3457.39 

3950.57 

4509.41 

5159.93 

5045.51 

6051.07 

8353.34 
10741.75 
Inflnite.    ! 

I 

To  construct  Mercator's  chart  0^.  57.)f  draw  two  straight  lines  W  £,  N  8  at  rifi^t 
angles  to  each  other,  intersecting  in  C ;  of  these  W  E  is  to  represent  the  equator,  and  I?  S 
a  meridian,  in  the  nuddle  of  the  chart :  firom  any  convenient  scale  lay  off  equal  |)arts  along 
the  equatmr,  from  C  both  ways,  to  represent  de^frees  of  longitude,  and  each  of  which  should, 
if  ihare  be  room,  contain  00  subdivisions  for  mmutes. 

Assuming  the  equator  as  a  scale  of  minutes,  lay  off  from  C,  north  and  south  on  the  middle 
meridian,  the  number  of  minutes  in  the  enlarged  meridian,  corresponding  to  each  degree  of 
latitode  as  shown  by  a  table  of  meridional  parts,  of  which  that  just  given  is  an  abridgement 

Draw  straight  lines  through  every  fifth  or  every  tenth  degree  of  the  equator  and  divided 
meridian,  and  perpendicular  to  them.  The  perpendiculan  to  the  equator  will  be  meridianif 
and  the  lines  panulel  to  iipar^MeU  of  latitude. 
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To  put  any  place  in  its  proper  poeition  on  the  chart,  asume  some  one  meridian  fbr  the 
first,  and  lay  off  from  its  intersection  with  the  equator,  and  along  it  in  the  proper  direction, 
the  longitude  of  the  place  in  minutes ;  draw  a  line  through  the  point  thus  found  perpen- 
dicular to  the  equator :  this  will  he  the  meridian  of  the  place. 

On  this  meridian  lay  off  the  latitude,  as  diown  hy  the  table  of  meridional  parts;  and  the 
point  tfans  determined  will  be  the  true  position  of  the  place  in  the  chart 

To  find  the  bearing  of  one  pcHnt  firom  another,  or  courte  in  which  a  ship  ought  to  sail  in 
passing  finm  one  to  the  other,  draw  a  straight  line  joining  the  two  points,  and  the  angle 
which  that  line  makes  with  the  meridians  is  the  courte  or  bearing. 

Thus,  if  L  be  the  Lizard  Point  on  the  chart,  and  M  the  east  eiKl  of  the  Island  of  Madeira, 
draw  L I  parallel  to  the  meridian  N  S,  and  the  an^le  I  L  M  will  be  the  course  on  which  a 
sfikMMight  to  steer  firom  the  Lizard  to  reach  Madeua. 

The  course  may  be  found  by  a  trigonometrical  calculation,  by  considering  that  the  meri" 
dional  difference  of  latitude  of  the  two  places  (as  given  by  the  table  of  meridional  partsX 
and  the  difference  of  longitude  in  minutes,  are  the  sides  of  a  rig^tangled  triangle,  of  which 
the  line  joining  the  places  is  the  hypotenuse,  and  the  course  one  of  the  acute  angles,  viz. 
that  made  by  me  meridian  and  line  joming  the  placea 

Again,  the  distance  of  the  places,  measured  on  the  rhumb  line  passing  through  them, 
may  also  be  found  by  trigonometry.  It  is  the  hypotenuse  of  a  right-angled  triangle,  of 
which  the  proper  difference  of  latitude  (not  the  meridional  difference)  is  one  side,  and  the 
course  the  adjacent  angle. 

These  properties  of  the  chart  apply  alike  to  the  bearings  and  distances  of  all  places  on 
the  globe  measured  on  rhumb  lines.  The  bearing  and  distances  of  London,  Edinburgh,  and 
Dublin,  for  instance,  fixxn  each,  may  be  found  in  this  way*fix)m  a  table  of  meridional  parts 
and  their  known  latitudes  and  longitudes 

It  is  evident  that  Mercator*s  chart  does  not  serve  well  to  show  the  figure  of  the  countries 
on  the  globe,  nor  their  relative  magnitudes.  These  are  purposes,  however,  which  it  is  not 
intended  to  serve ;  but  it  does  serve  perfectly  the  puiposes  for  which  it  was  first  constmcted, 
and  which,  before  its  invtotion,  were  a  deMeratutn  in  geography. 
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GEOLOGICAL  PRINCIPLES. 

GsoxxioT  is  that  bomch  of  natural  history  which  treats  of  the  atnuNphere,  the  waters  of 
the  globe,  and  of  the  mountain-rocks  of  which  the  earth  is  composed.  No  department  of 
natiual  history  abounds  more  in  important  facts  and  interesting  conclusions ;  and  therefiire 
we  shall  lay  befi>re  our  readers  a  short  view,  1st,  Of  the  natural  history  of  tiie  atmosphere, 
or  meteorology ;  2dly,  Of  the  natural  history  of  the  waters  of  the  globe,  or  hydrology ;  and, 
Sdly,  Of  the  solid  materials  of  which  the  etulh  is  composed,  or  geogno9y. 


CHAPTER! 

METEOROLOGY. 

This  beautiful  department  of  science  makes  us  acquainted  with  all  the  properties  and 
relations  of  the  attnotphere  which  surrounds  our  planet  Althou£;h  in  general  but  little 
studied  by  geologists,  a  knowledge  of  it  is,  nevertheless,  most  useful  in  a  ^ological  point  of 
view,  of  which  ue  details  we  sluU  now  lay  befiire  our  readers  will  affiird  ample  prooC 

Sbot.  L — Pressure^  Height^  Form,  and  Temperature  of  the  Atmotphere. 

The  air  in  which  we  Iveathe,  with  the  clouds  and  vapours  floating  in  it,  surrounds  the 
earth  on  all  sides  to  an  unknown  height,  and  forms  a  moveable  envelope  denominated  the 
atmoephere.  The  human  species,  and  other  land  animals,  being  thus  entirely  immersed  in 
this  fluid,  may  with  some  propriety  be  said  to  inhabit  an  ocean  as  really  as  the  fishes  which 
live  in  Uie  great  deep.  But  the  latter  have  the  advantage  in  being  able  to  mount  up, 
remain,  or  descend  at  pleasure  in  their  element :  whereas,  without  some  additional  aid,  we 
must  coateni  ourselves  with  the  more  humble  allotment  of  remaining  on  the  bottom  of  our 
ocean.  The  winged  tribes,  doubtless,  have  the  power  of  ascending  to  great  heights ;  still 
they  can  never  reach  the  summit  There  is  nothing  more  essential  to  the  existence  or 
health  of  man  himself,  or  of  the  various  inferior  animals  and  vegetables  which  live  on  our 
globe,  than  the  air  or  atmosphere ;  nor  has  any  agent  a  greater  share  in  the  innumerable 
changes  which  are  daily  taking  place  in  the  inanimate  materials  composing  our  planet  It 
is  not  wonderflil,  then,  that  the  composition  imd  properties  of  the  atmos]»iere  snould  have 
so  often  excited  inquiry.  To  give  an  account  of  these,  and  of  their  relaticxis  to  other 
bodies,  particularly  to  the  various  substances  which  are  difiused  in  the  atmosphere,  and 
really  or  apparently  deposited  fiiom  it,  constitutes  the  science  of  meteorology.  Whilst 
engaging  in  this  task,  so  far  as  our  limits  permit,  it  will  be  fully  as  instructive,  and  scarcely 
more  tedious,  occasionally  to  introduce  a  very  brief  sketeh  of  the  mode  in  which  some  of  the 
leading  &cts  were  first  discovered ;  but  there  is  reason  to  think  that  a  few  of  the  more  obvi- 
ousproperties of  air  have  been  known,  as  it  were  instinctively,  fitxn  the  remotest  antiquity. 

That  air  is  a  body  or  substance  possessing  the  essential  properties  of  matter,  uypears 
from  the  resistance  which  it  ofiers  to  the  occupation  of  its  place  b^  other  bodies.  Tlins,  if 
an  apparently  empty  glass  jar  be  first  inverted,  and  then  immersed  in  a  vessel  of  water,  that 
liquid  will  onl^  enter  a  very  little  way  into  the  jar,  the  rest  being  occupied  by  the  air.  This 
fiimiliar  experiment  shows  that  air  is  a  body,  by  its  resisting  the  entry  of  the  water.  At  the 
same  time  it  shows  the  air  to  be  an  elastic  or  compressible  substance,  otherwise  it  should 
have  completely  excluded  the  water.  That  it  is  a  fluid  is  evident  firom  the  ease  with  which 
bodies  move  in  it,  fix>m  its  pressing  equally  in  every  direction,  and  passing  with  great  fiu;ility 
through  extremely  minute  openings. 

The  ancients  must  have  been  aware  of  these  properties,  or  at  least  of  some  of  their 
practical  aoplications,  otherwise  they  could  not  have  constructed  their  powerful  air-guns, 
nor  availed  themselves  of  the  principle  of  the  diving-bell :  for,  in  those  early  ages,  the 
adventurers  who  dived  in  search  of  pearls,  ^lc.  were  accustomed  to  hold  large  pots  or  kettles 
inverted  on  their  heads.  The  air  which  these  open  vessels  contained  both  excluded  the 
water,  and  for  a  short  time  supported  respiration ;  thus  forming  diving-bells  in  a  portable 
shape.  The  ancients  likewise,  in  some  of  their  mechanical  contrivances,  availed  themselves 
of  that  property  of  air  by  which  it  expands  with  heat  and  contracts  with  cold.  It  was  on 
this  principle  that,  in  more  modem  times,  Sanctorio  constructed  the  air  thermometer. 

Weight  and  pressure  are  properties  of  the  air  as  of  all  other  bodies :  it  peases  on  the 
earth*s  surface,  and  on  every  other  body  with  which  it  comes  into  contact  This  was  con- 
jectured even  by  the  ancients.  But  the  effects  which  are  now  known  to  result  from  the 
weight  and  elasticity  of  the  air  were  for  a  long  time  ascribed  to  a  principle  called  nature's 
horror  of  a  vacuum.  So  late  as  the  beginning  of  the  seventeenth  century,  it  wa«  generally 
believed,  that  the  ascent  of  water  in  pumps  was  owing  to  tiiis  principle,  and  that  by  means 
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of  suctkni  Itcada  might  be  laised  to  any  height  whatever.  Bat  Galileo,  though  still  inclining 
to  the  old  opinion,  remarked  that  water  din  not  rise  in  a  common  pomp  miless  the  sucker  or 
backet  reached  within  34  feet  of  its  sorflu^  in  the  welL  Hence  he  was  ferced  to  conjec- 
tore,  that  not  the  power  of  SQCtion,  bat  the  iHressore  of  the  atmosphere  on  the  sar&ce  of  the 
well,  was  the  cause  of  the  water's  ascent;  that  a  cdomn  of  water  34  feet  high  was  acoun- 
torpoise  to  one  of  air  on  an  equal  base,  bat  reaching  to  the  top  of  the  atmosphere ;  and  that, 
for  this  reason,  water  could  not  follow  the  socker  any  farther. 

Torricelli,  a  disciple  of  Galileo,  profited  by  this  hint  It  occurred  to  him  that  the  same 
force  which  supported  water  to  the  height  of  34  feet  would  sustain  a  column  of  anjr  other 
flnid  which  weighed  as  much  on  an  equal  base ;  and  therefore  mercury,  being  13.6  tones  as 
heavy  as  water,  should  only  be  suspended  to  the  height  of  29  or  30  mches.  Accordingly, 
he  took  a  glass  tube  finm  three  to  four  feet  long,  and  closed  at  one  end ;  this  he  filled  with 
mercury ;  then,  stopimig  its  mouth  with  his  finser,  he  inverted  the  tube,  and  on  re-opening 
its  mooth  in  a  vessel  of  quicksilver  the  result  verified  his  expectation.  The  mercury, 
obeying  the  laws  of  hydrostatics,  descended  in  the  tube  till  the  vertical  column  was  about 
30  inches  above  the  level  oi  the  cistern,  leaving  the  remaining  space  at  the  top  empty  or 
nearly  a  vacuum.  Hence  he  inferred  that  it  was  only  the  weight  or  pressure  of  the 
atmosphere  on  the  mercury  in  the  cistern,  which  balanced  the  column  in  the  tube.  This 
is  usoally  called  the  Toricellian  experiment,  and  is  the  foundation  of  the  barometer. 

The  mean  pressure  is  everywhere  the  same  at  the  level  of  the  sea,  and  equal  to  about 
14}  lbs.  on  the  square  inch.  It  becomes  less  as  the  place  is  elevated  above  the  sea,  and 
greater  if  below  its  leveL  The  pressure  of  the  atmosphere,  as  measured  by  the  mercurial 
column,  varies  somewluit  at  every  place  on  the  earth  s  suriiuse.  Generally  speaking,  its 
variations  are  greatest  in  the  temperate  zones,  decreasmg  towards  the  equator  and  poles. 
Hie  annual  lange  rarely  exceeds  half  an  inch  in  the  torrid  zone.  It  is  about  two  inches  at 
London,  and  the  same  at  St  Petersburg,  but  rather  less  at  Melville  Island.  It  nowhere 
exceeds  3}  inches.  The  annual  range  is  more  considerable  at  the  level  of  the  sea  than  cm 
mountains;  and  under  the  same  latitude  it  is  less,  as  the  height  of  the  place  above  the  sea 
is  greater.  The  barometer  has  a  tendency  to  nse  fixxn  4  P.  M.  to  10  P.  M. ;  to  fidl  fVom 
10  P.  M.  to  4  A.  M. ;  to  rise  from  4  A.  M.  to  10  A.  M. ;  and  again  to  fell  from  10  A.  M.  to 
4  P.  M.  Different  authors,  however,  differ  a  little  both  §«  to  the  hours  and  the  amount  ot 
the  diurnal  variation,  which  appears  to  be  greater  as  the  latitude  is  lower.  The  barometer 
is  likewise  elevated  a  little  at  the  quarters  of  the  moon,  and  depressed  at  the  new  and  fhlL 
The  range  of  this  instrument  is  greater  in  winter  than  in  summer. 

The  barometer  ranges  hi^er  in  proportion  as  the  weather  is  more  serene  and  settled ; 
calm  weather,  with  a  tendency  to  rain,  depresses  it ;  high  winds  have  a  similar  effect  In 
extra-tiopical  climates,  a  foil  in  the  barometer,  with  a  change  or  rise  of  wind,  is  usually 
Mkiwed  by  rain. 

The  law  which  regulates  the  elasticity  of  the  air  formed  the  next  important  step,  afler  the 
discovery  of  the  pressure.  Boyle  in  England,  and  Blariotte  in  France,  discovered,  much 
about  the  same  time,  that  the  tempemture  being  the  same,  the  pressure  or  elastic  force  of 
air  is  directly  as  its  density,  or  inversely  as  the  space  it  occupies.  This  law,  though  received 
as  correct  at  the  time  of  its  discovery,  continued  to  be  suspected  till  within  these  few  years. 
But  Dulong  and  Petit  have  recently  examined  it  through  a  wide  range  of  temperature ; 
Professor  Oersted  has  tried  it  under  a  great  variety  of  pressures ;  and  within  the  limits  of 
their  experiments  it  was  found  to  hold  good. 

The  variable  capacity  for  heat  forms  another  property  of  air  of  no  less  importance,  but 
which  eeems  to  have  been  little  kpown  or  attended  to  till  towards  the  end  of  the  last  cen- 
tury. When  air  undergoes  a  change  of  volume,  it  at  the  same  time  changes  its  capacity  for 
heat ;  becoming  hotter  by  compression,  and  colder  by  rarefaction.  The  want  of  acquaintance 
with  this  circumstance  led  Newton,  and  many  others  after  him,  into  the  mistake  of  con- 
eludinf  ,  that  the  particles  of  elastic  fluids  repel  each  other  with  forces  inversely  as  their 
central  distances ;  which  cannot  be  the  case  if  the  capacity  be  afllected,  no  matter  in  what 
manner  or  degree,  by  a  ciiange  of  density.  But  very  extensive  ejmriments,  made  by  some 
of  the  most  eminent  scientific  men  in  France,  and  repeated  in  England,  are  fiivourable  to  the 
idea  that  the  particles  of  air  observe  the  same  law  as  magnetism  and.  electricity,  repelling 
each  other  with  forces  inversely  as  the  square*  of  their  distancea 

There  is  a  gradation  of  density  in  the  air.  Being,  as  already  stated,  a  compressible  body, 
it  is  obvious  that  the  lower  parts  of  the  atmosphere,  by  sustaining  the  ereater  weight  or 
pressure  of  the  air  above  them,  must  be  so  much  the  more  condensed ;  ana  therefore,  as  we 
ascend  in  the  atmosphere,  the  density  will  continually  diminish.  Accordingly,  it  may  be 
shown  finom  the  principles  already  laid  down,  that  were  the  temperature  am  the  force  of 
sravity  uniform  at  all  heights  above  the  earth^s  surfi^ce,  the  densities  of  the  strata  would 
decrease  in  geometrical  progression  for  altitudes  taken  in  arithmetical  progression,  so  as 
nearly  to  halve  the  density  for  every  3.5  miles  of  ascent  But,  independent^  of  a  trifling 
change  in  &e  force  of  gravity,  this  is  not  exactly  the  law  of  nature ;  for  it  is  found  that  the 
temperature  generally  decreases  as  we  go  upward,  and  that  not  according  to  any  fixed  law. 

Vou  L  15  W 


170 


PRINCIPLES  OF  GESOGRAPHY. 


Pabt  il 


Hence  the  relation  "between  the  density  and  altitude  is  not  of  a  steady  chancter,  and  can 
only  be  obtained  in  any  particular  case  ftom  observing  the  pressore,  temperature,  and  hygxo- 
metric  state  of  the  air.  This  is  a  research  to  which  many  eminent  men  have  turned  their 
attention ;  and  their  successive  labours  have  led  to  the  fivmation  of  convenient  rules,  by 
which  the  heights  of  mountains  can  be  obtained  to  a  considerable  degree  of  accuracy,  and 
with  great  fiicility,  by  means  of  the  barometer,  &c. 

The  height  and  form  of  the  atmoeirfiere  are  objects  of  interest  With  an  unifonn  tem- 
perature, the  law  of  Boyle  would  involve  the  notion  that  its  height  is  infinite ;  but  this  is  an 
idea  which  has  scarcely  any  supporters,  and  is  generally  believed  to  be  incompatible  with 
the  laws  of  motion.  Dr.  Wollaston,  whose  opinion  is  entitled  to  great  deference,  main- 
tains that  the  atmosphere  must  terminate  at  the  hei^^t  where  the  repulsive  fisrce  between 
its  particles  equals  their  tendency  to  gravitate  toward  the  earth.  The  law  of  gravity  may 
be  admitted  as  known,  but  the  same  can  hardly  be  affirmed  of  the  law  which  regulates  the 
repulsive  force,  so  long  as  the  temperature  at  great  heights  is  unknown ;  and  this  circum« 
stance  leaves  the  boundary  undetermined.  A  doubt  ^  a  more  serious  nature,  however, 
attaches  to  this  speculation,  on  the  ground  that  we  are  totally  ignorant  with  what  materials 
the  air  may  be  mixed  at  great  elevations.  The  atmosphere  is  generally  supposed  to-  be 
higher  at  the  equator  than  at  the  poles ;  but  we  have  neither  data  for  computing  the  heights^ 
nor  the  proportbn  in  which  they  differ :  so  that  the  oblate  spheroidal  figure  which  some  give 
to  the  atmosphere  can  be  considered  as  little  else  than  an  ingenious  conjecture. 

The  temperature  of  the  atmosphere  has  great  influence  on  most  meteondogical  pheno- 
mena ;  but  it  is  exceedingly  variable,  and  can  as  yet  be  determined  only  by  actual  observa^- 
tion  on  the  spot  Nothing  would  tend  to  throw  greater  light  on  many  of  the  unresolved 
questions  in  meteorology,  than  a  ready  mode  of  computing  with  certainty  the  temperature 
which  obtains  at  any  instant  in  a  point  of  the  atmosphere  remote  finom  the  contact  of  the 
earth's  sur&ce,  and  at  any  point  on  the  surfiice  remote  firom  the  observer :  but  these  are 
likely  to  continue  desiderata.  The  very  little  that  is  known  of  the  temperature  of  air  remote 
from  the  earth's  sur6ce  has  been  derived  firofao  a  few  aeronautic  excursions,  particularly  the 
ascent  of  M.  Gav-Lussac  to  the  height  of  7630  yards. 

The  heat  of  tne  air  in  one  shape  or  another  is  no  doubt  greatly  derived  fl'om  the  sun, 
either  immediatelv,  by  intercepting  the  solar  rays,  or  indirecUy,  firom  its  contact  with  die 
earth's  sur&ce,  which  is  more  or  less  heated  according  as  it  is  turned  more  or  less  towards 
the  sun :  hut  whether  heat,  in  return,  be  projected  from  the  earth  or  its  atmosphere  towards 
other  regions  of  space,  is  a  disputed  question.  Professor  Leslie  maintains  that  heat,  which 
is  not  accompaniea  with  or  rather  is  not  in  the  state  of  light,  cannot  pass  through  a  vacuum, 
and,  of  course,  that  it  cannot  pass  the  boundary  of  the  atmosphere.  If  so,  it  would  fiillow 
that  the  atmosphere  does  not  continually  draw  off  heat  fix>m  the  earth,  hut  ma^  oflener  be 
the  warmer  of  the  two.  Many  philosophers,  however,  are  of  a  different  opinion,  among 
whom  was  the  ingenious  Dr.  Wells,  with  most  of  those  who  embraced  his  theory  of  dew. 
These  allege,  that  heat  is  constantly  projected  from  the  earth  and  atmosphere  toivards  the 
boundless  regions  of  space.  Observation  shows,  that  much  heat  passes  upward  fixxn  the 
earth's  surfiice,  especially  when  the  air  is  clear.  In  this  way,  the  stratum  of  air  in  contact 
with  the  surfiice  is  cooled  more  than  that  which  is  somewhat  higher.  It  is  probable  that 
there  exists  a  natural  tendency  in  the  atmosphere,  as  in  most  other  bodies,  towards  an  uni- 
form temperature  throughout  its  whole  height ;  and  since  currents  in  its  upper  regions  usually 
come  from  a  warmer  quarter,  and  the  lower  currents  firom  a  colder,  there  is  upon  the  whole, 
independently  of  aeronautic  observations,  some  ground  fi>r  supposing  that  the  decrease  of 
temperalure  on  ascending  in  the  atmosphere  should  be  slower  than  the  law  of  capacity  aji 
increased  by  dilatation  requires. 

The  following  list  of  temperatures,  chiefly  observed  at  stations  employed  in  the  barome- 
trical measurements  <^  heights,  is  taken  firom  M.  Ramond's  work  on  that  subject  Only  a 
few  of  these  measurements  embrace  the  whole  heights  of  the  mountains  on  which  they 
were  made,  and  the  first  case  is  of  a  different  class.  We  have  reduced  the  temperatures  to 
Fahrenheit's  scale : — 
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Thk  table  shows,  in  a  Tery  striking  manner,  with  how  little  certainty  the  decrease  of 
temperature  can  be  esdmated  from  the  increase  of  height ;  and  how  unsteady  the  rate  c^ 
decrease  is  often  at  the  same  place.  M.  Ramond,  however,  has  collected  some  cases  which 
are  still  more  discordant 

The  preceding  table  contains  the  temperatures  of  the  air  at  different  heights  for  one  or  a 

few  paiticular  instants;  but  we  shall  now  add  a  table  from  Bartm  HtanboUU  of  the  mean 

tea^peratures  of  elevated  eituations^  as  deduced  ftom  several  years*  observationa    The 

demes  are  those  of  IVdurenheit's  scale. 

From  this  table  it  appears,  that,  in  the  mean  state  of  the  atmosphere,  the  temperature 

does  not  decrease  uniformly  for  a  uniform  ascent 
At  the  equator,  the  thermometer  falls  10°  in  the 
first  1000  yards  of  ascent,  or  about  1°  for  310  feet 
In  the  next  1000  yards,  it  is  only  1°  for  524  feet; 
but  in  the  third  and  fourth  stages  there  is  a  re- 
markable acceleration,  which  ^ving  attained  its 
maTimnm  rate,  is  diminished  again  in  the  fiflh 
stage  to  somewhat  leas  than  it  was  in  the  first,  or 
to  1^  in  S20  feet  The  mean  rate  in  the  varia^ 
tion  of  temperature,  throughout  the  whole  height 
of  15965  feet,  at  the  limit  of  perpetual  snow,  is  1° 
fbr  every  841  feet  The  smaller  rate  of  decrease  in  the  second  and  thnd  stages  is  ascribed 
by  Humboldt  to  the  large  dense  clouds  which  are  suspended  in  this  region,  and  which,  he 
allies,  have  tiie  triple  efiect  of  absorbing  the  sun*s  rays,  forming  rain,  and  intercepting 
the  radiation  of  heat  fiom  the  earth.  In  the  temperate  sone,  the  decrease  is  at  the  rate  o? 
P  for  253  feet,  during  the  first  1000  yards  of  ascent  But  throughout  the  whole  height  of 
9567  feet,  to  the  limit  of  perpetual  snow,  where  the  mean  temperature  is  23.4^,  the  decrease 
is  1°  for  317  feet,  cf  almost  1°  for  100  yards.  As  already  remarked,  observations  made  in 
the  firee  regions  of  the  atmosj^ere  have  not  yet  been  so  numerous  as  to  warrant  any  certain 
conclusioQ  regarding  the  temperature ;  but,  so  for  as  such  observations  go,  they  do  not  difler 
very  widely  from  the  mean  or  those  observed  on  the  sides  and  summits  of  mountains.  But 
generally  in  the  temperate  z(Mie,  a  difierence  of  1000  yards  in  height  will  nroduce  a  diflference 
of  12°  of  temperature ;  and  so  on  in  proDortion  for  smaller  heights.  In  nigher  regions,  the 
difierence  between  the  heats  of  day  and  night,  summer  and  winter,  seem  to  be  leas  than  at 
the  level  of  the  sea ;  though  firom  this  there  are  some  ezceptioDs.  Extensive  table-lands 
are  usually  warmer  ttian  insulated  peaks  of  the  same  height  Humboldt  calculates  that,  in 
the  temperate  zone,  an  ascent  of  110  yards  diminishes  the  temperature  as  much  as  an  add^ 
tional  degree  of  latitude. 

Temperature  ofmr  in  mines.  Having  thus  noticed  the  lower  temperatures  which  obtain 
in  more  elevated  situations,  we  shall  now  give  some  account  of  the  increased  temperature 
which  generaUy  prevails  in  air  occupying  deep  caverns  and  mines.  There  can  be  no  doubt 
as  to  such  fects,  but  the  source  of  the  heat  is  still  a  subject  of  controversy.  There  are  some 
mines  intensely  cold ;  and  as  these  were  first  observed,  the  explanation  ofifered  was,  that 
the  colder  pofftxns  of  air  had,  by  their  greater  weight,  descendeu  into  the  mines :  but  this 
sdution  entirely  vanished  when  it  was  known  that  mines  are  generally  hot  The  heat  of 
the  workmen,  their  fires  and  lights,  have  been  stated  as  sources  of  heat;  as  likewise  the 
chemical  action  of  air  and  water  on  the  minerals.  Some  again  allege  that  a  high  tempera^ 
tore  obtains  in  the  interior  of  our  globe,  and  consequently  that  the  heat  will  always  be 
greater  as  we  penetrate  fiurther.  However,  it  is  found  that  on  boring  into  the  solid  strata  in 
the  bottom  of  warm  mines,  and  letting  down  a  thermometer,  the  temperature,  so  fiur  from 
increasiBg,  comes  ^ort  of  that  in  the  mine.  This  sufficiently  proves  that,  whatever  be  the 
sources  or  heat,  some  of  them  at  lesjBt  must  operate  in  or  be  situated  about  the  mine  itaelL 
That  a  high  temperature  obtains  in  the  interior,  is  in  many  instances  evident  firom  the 
streams  ofnot  water  and  vapour  which  issue  from  fissures  in  the  strata :  but  in  many  warm 
oaines  nothing  <^this  is  observable.  Professor  Leslie,  Dr.  Forbes,  and  afterwards  Mr.  Mat- 
thew Miller,  have  suggested  the  heat  evolved  by  a  current  of  air,  while  it  undergoes  an 
increase  of  pressure  in  descending  into  the  mine.  The  first  two  of  these  |^iilo8o]dier8  did 
not  deem  this  an  adeq^uate  source  of  heat ;  and  Mr.  Miller  seems  to  entertain  similar  doubts. 
But  from  what  is  now  blown  of  the  great  heat  evolved  bv  the  compression  of  air,  there  can 
be  little  room  to  question  that  this  furnishes  a  considerable  supply,  wherever  there  is  a  suf- 
ficient current  of  air.  Thus,  if  air  at  the  temperature  of  &2P  F.  have  its  density  suddenly 
increased  by  the  170th  part,  the  temperature  will  be  raised  1^ ;  suTOosing  no  heat  to  be  lost 
on  the  sides  of  the  shaft  This  would  ^ve  1^  for  a  descent  of  170  feet,  which  is  still  short 
of  the  rate  at  vrhich  the  temperature  vb  observed  to  increase  in  British  mines;  but  when 
added  to  the  heat  caused  by  the  presence  of  the  workmen  and  horses,  their  lights,  blasting 
of  roeks,.  &es,  dte.  together  with  some  increase  of  temperature  belonging  to  the  deeper 
strata,  there  does  not  seem  «n^  mystery  in  the  heat  of  some,  although  probablv  not  of  all, 
mines.    Those  mines,  again,  m  which  there  is  almost  no  circulation  of  air,  and  which  pre- 
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Bent  a  wide  moatfa  to  a  clear  aky,  may  have  their  temperature  reduced  by  radiating  heat 
upwards,  in  the  sune  way  that  plants  are  starved  with  cold  by  being  too  much  sheltered 
mm  the  wind  while  they  are  exposed  to  a  clear  sky. 

An  immense  collection  (^&cts  and  observations  relating  to  this  subject  may  be  seen  in 
the  TVofiMcttOfw  of  the  Chological  Society  of  ComwaU^  and  in  the  first  number  of  the 
£(2«n.  PkU.  Journal.  From  the  latter  we  extract  the  following  summary  of  Mr.  BaM's 
observations,  made  in  the  deepest  coal-mines  in  Great  Britain : — 


JFHtaknM  Orfftwy,  Onmtg  ^  QmrnAtrUmL 

Airit the foiftee    580F 

Aipriof  atmrftoe 40 

Water  at  depth  of  480  feet .00 

Air  at  aame  deoth 63 

Air  at  depth  ofOOO  feet 66 

W^rkntgtum,  OoUUrf,  Oimitrlm»d. 

Air  at  the  nrftce    56 

A  epriiif  at  aarihoe 48 

Water  at  depth  of  180  feet    50 

Water  504  feet  beneath  the  nrfeee  ofthe  Iriah 
Am       60 

Water  at  mrfeoa     40 


Water  at  depth  of  444  feet 
Air  at  aame  depth 


.61©  F 


Perejf  Maim  OoUUrft  JibrtkmmbtrUmd, 

Air  at  the  Burfece  4S 

Water  at  anrfeee 40 

Air  at  depth  of  900  feet  below  the  lerel  of  the 
eea,  and  immediately  under  the  bed  of  the 

riterTyne  70 

Water  at  saoM  depth 68 

Here  Leslie's  IqrgKMiieter  indicated  dryaees  . . .  .83 


JkrrMP  CUItsrf ,  Oomntjf  ^Dmrimm, 

Air  at  the  surfeee 40^ 

Water  at  surface 40 

Air  at  depth  of  883  feet 70 

Water  at  same  depth 68 


The  enffine  pit  of  Jarrow  is  the  deepest  perpendicular  shaft  in 
the  feot  ofthe  pumps,  where  the  temperature  ofthe  air  was  64^. 


being  900  feet  to 


Air  at  surfeee 480  y 

Water  at  surfeee 40 

Air  at  bottom  of  shaft  TOO  feet  deep 51 

Air  at  depth  of  000  feet,  and  a  mile  and  half  from 
bottom  of  down-cast  pit 70 


Water  at  most  distant  ferebead  and  1900  feet 

below  surface 740P 

Air  at  same  depth 77 

At  this  depth,  distilled  water  boiled  at S13 

Whan  at  siufeoe  it  boiled  at SlO-5 


The  temperature  of  springs  and  caverns,  in  many  places,  coincides  with  the  mean  annual 
temperature  of  the  air :  but  Humboldt  alleges  that,  in  latitodes  above  45^,  the  mean  heat  of 

? wrings  and  caves  exceeds  that  <^  the  atmos^ere.  As  connected  with  this  subject,  Mr. 
erguson,  of  Raith,  had  fixir  large  thermometers  sunk  in  his  garden,  to  the  respective  depths 
of  1,  2,  4,  and  8  feet,  in  lat  56^  IC,  and  60  feet  above  the  sea.  The  stems  and  scales  rose 
above  ground,  and  indicated  the  following  monthly  mean  temperatures : 


January. . . 
February .  < 

March 

AprU 

May 

June 

July 

August. ... 
September' 
October... 
November  < 
December. 


Mean  ofthe  Tear 
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36.0 
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44.0 
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47.6 

473 

54.0 

58.5 
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55.0 

51.4 

483 

50.0 

52.5 

50.6 

40.4 

53.4 

53.0 

58.0 

503 

51.6 

51.3 

51.8 

50.0 

53.0 

58.7 

58.0 

50.7 

47.0 

40.3 

40.7 

40.6 

45.7 

404 

49.4 

403 

40^ 

43.8 

463 

45.6 

41.0 

44.7 

47.0 
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35.7 

4ao 

43.0 

46.0 

35.0 

40.8 

443 

46.4 

43.8 

44.1 

45.1 

46.8 

44i) 

45i) 

463 

46.6 

Had  the  thermometers  been  sunk  ccmsiderably  deeper,  thev  mi^^t  have  been  expected  to 
have  indicated  47°  7',  which  is  the  constant  temperature  of  a  neighbouring  spring  issuing 
from  a  trap  rock. 

.  The  local  temperature  or  climate  of  a  country  depends  very  much  upon  its  distance  from 
the  equator,  and  its  height  above  the  level  of  the  sea :  but  the  nature  of  the  surfeee,  the 
proportion  of  humidity,  the  distance  of  the  sea,  of  lakes,  of  mountains,  of  arid  or  frozen 
plams,  and  perhaps,  also,  the  internal  heat  ofthe  earth,  have  each  their  share  in  the  fertility 
or  salubrity  of  a  country.    The  decrease  of  heat  as  we  recede  from  the  equator  fellows  diN 

ferent  laws  in  the  two  hemispheres,  being  greater  in  the 
southern  than  in  the  northern,  and  is  also  alected  by  the 
longitude.  On  the  west  of  Europe,  the  cold  increases  less 
with  the  latitude  than  in  any  other  quarter.  Under  meri- 
dians which  are  90°  either  east  or  west  of  London,  the 
increase  o^  cold,  as  we  go  northward,  is  more  rapid  than  in 
England.  According  to  Humboldt,  continents  and  large 
islimds  are  warmer  on  their  western  sides  than  on  the  eastern. 
J  The  annexed  table  shows  the  mean  temperatures  of  western 
Europe  and  North  America  continued  to  the  equator. 


Lat. 

Old 
World. 

New 
World. 

Diff. 

OO 
80 
30 

i 

70 

8130 

773 

70.7 

633 

503 

413 

33.0 

8130 

773 

67.1 

543 

38.3 

OO 
0 

3.6 

93 

183 

lao 

33.0 
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Iwthermal  lines  have  been  eonsiderod  u  meaBuring  the  heat  and  cold  of  the  earth.  The 
climate  of  Eastern  Aaia  comes  nearer  to  that  of  Eastern  America  than  of  Western  Europe. 
Thus  the  latitudes  of  Naples,  Peking,  and  Philadelphia  are  respectively  41^  40^^,  and  4Sp\ 
whilst  theff  mean  temperatures  are  6S.8**,  64.8°,  and  53.4°  Such  differences  are  rendered 
more  sensible  when  we  connect  the  places  having  the  same  mean  temperature  by  lines 
which  Humboldt  denominates  isothermal  lines.  Thus,  the  isothermal  line  of  50°  F.  traverses 
the  latitude  of  43°  in  Europe,  but  descends  to  lat  36°  in  America;  the  isothermal  line  of 
41°  F.  passes  from  lat  60°  in  Europe  to  lat  48°  in  America:  but  since  the  western  coast 
of  North  America  is  warmer  than  the  eastern,  the  isothermal  lines,  being  traced  round  the 
northern  hemisj^ere,  would  have  concave  summits  at  the  east  side  of  both  worlds,  and  con- 
vex at  the  west 

The  difference  between  the  mean  temperature  of  summer  and  winter  is  iwithiiig  at  the 
equator,  and  increases  oontinuallv  with  the  latitude.  But  the  extreme  difference  of  the 
seasoDB  is  comparatively  small  in  Western  Europe,  and  great  where  the  mean  imniiitl  tem- 
perature is  low,  as  on  the  east  coasts  of  Asia  and  America.  If  we  diuw  a  line  in  a  north- 
east direction  from  Bordeaux  to  Warsaw,  and  continue  it  to  the  Wolga,  in  lat  55°,  then 
all  ]daces  under  this  line,  at  the  same  elevation,  will  have  nearly  the  same  summer  tempera^ 
ture  of  69°  or  70°  F.  The  lines  of  equal  winter  temperature  dedine  in  an  opposite  direc- 
tion. Thus  a  straight  line  drawn  from  Edinburgh  to  Milan,  almost  at  right  angles  to  the 
former  line,  would  pass  over  places  which,  if  equally  elevated,  would  have  nearly  the  same 
winter  temperature  of  37°  or  38°  F. 

The  extremes  of  temperature  are  experienced  chiefly  in  large  inland  tracts,  and  little  felt 
in  small  islaikis  remote  from  continents.  In  the  United  States  intense  cold  is  felt  when  the 
wind  blows  from  the  frozen  regions  round  Hudson's  Bay.  From  snow-clad  mountains,  gusts 
of  cold  wind,  caUed  tnow  wiruu,  rush  down  and  cool  the  adjacent  plains.  The  heat  accu- 
mulates to  an  astonishing  degree  when  the  wind  passes  over  extensive  deserts  of  burning 
sand,  which  are  said,  in  some  instances  in  Africa,  to  be  heated  to  the  boiling  point  This 
fine  sand,  or  rather  dust,  sometimes  rises  in  the  air  and  obscures  it  like  a  feg,  oommvnicating 
to  it  an  intolerable  heat  In  arctic  countries  the  temperature  is  very  much  regulated  by 
the  freezing  €^  the  water  and  the  melting  of  the  ice ;  by  the  freezing  of  the  water  great 
quantities  dT  heat  are  given  out  which  moderate  the  severity  of  the  winter's  cold,  and  thus 
save  fixxn  destruction  tbe  arctic  land  animals,  and  plants ;  while  in  summer,  the  intensity 
of  the  heat,  produced  by  tbe  long  continuance  of  the  sun  above  the  horizon,  is  moderated  by 
the  abstraction  of  a  considerable  portion  of  that  heat  by  the  water  during  the  melting  of  the 
ice.  Had  the  arctic  regions  been  entirely  of  land,  neither  plants  nor  animals  could  have 
existed  in  them :  for  during  summer,  owing  to  the  sun  remaining  idnve  the  horizon  fbr 
months,  an  elevation  of  atmospheric  temperature  would  have  been  produced  &tal  to  jn^tnutlii 
and  plaiits ;  and  in  winter,  the  long  darlmess  and  intense  eold  would  have  proved  equally 
fittal  to  animated  bein^ps.  The  cmd  of  the  icy  regions  of  the  north  has  been  alleged  to 
reach,  by  currents  of  air,  southern  latitudes,  and  thus  to  lower  their  temperature. 

Baron  Humboldt  has  added  more  to  our  knowledge  of  the  distribution  oi  temperature  over 
the  globe  than  any  other  who  had  laboured  in  the  same  boundless  field  <^  research.  The 
table  on  the  fi>llowiiig  page  contains  his  general  summary,  to  which  is  added  Melville 
Island.  The  temperatures  have  been  reduc^  to  Fahrenheit's  scale,  and  the  longitudes  are 
reckoned  firam  Greenwich.  An  asterisk  is  prefixed  to  those  places  whose  temperatures 
have  been  most  accurately  determined,  and  in  general  W  means  of  8000  observations. 

In  treating  on  the  mean  annual  temperature  which  obtains  at  different  placeS)  it  is  cus- 
tomary to  give  a  table  which  makes  the  temperature  depend  entirely  on  the  laHtude,  Bat 
ofaservatioo  shows,  that  the  temperature  is  usually  higher  at  the  same  latitude  in  the  old 
world  than  in  the  new,  and  in  north  latitude  than  in  south ;  and,  as  was  already  mentioned, 
it  diflbrs  in  the  same  continent  under  different  meridians.  So  that  more  than  one  table  would 
be  required  for  each  quarter  of  the  globe ;  or  else  one  very  extensive  table,  involving  the 
kngitiide  as  well  as  latitude,  which  is  the  case  with  Humboldt's  table,  so  &r  as  it  goes. 

As  the  earth  and  its  atmosphere  are  continually  receiving  heat  fipom  the  sun,  it  is  plain 
that  their  mean  annual  temperature  must  be  continually  on  the  increase,  if  no  heat  be 
tiirown  off  by  them  into  surrcmnding  space.  Professor  L^ie  accordingly  alleges,  that  the 
increase  of  temperature  is  at  the  rate  of  about  1°  in  80  years.  This  would  help  to  explain 
some  of  the  changes  of  climate  which  seem  to  have  been  gradually  taking  place  during 
successive  ages  in  many  places,  and  particularly  in  the  west  of  Europe.  But  the  late  cele- 
Ivated  Marquis  de  la  Place  has  endeavoured  to  show,  from  astronomical  observations,  that 
the  mean  temperature  of  the  earth  has  undergone  no  sensible  change  during  the  last  two 
tiKKWBnd  years.    His  arguments,  however,  are  not  ttee  from  objection. 

Sect.  IL — Effect  of  Climate  on  Plants  and  Awimab. 

The  geogranhical  distribution  of  plants  and  animals  appears  to  be  chiefly  regulated  by  the 
temperature  or  the  atmosphere.  Each  has  generally  a  particular  climate  in  which  it  thrives 
best,  and  beyond  certain  limits  it  ceases  to  exist    Since  an  increase  of  height  has  an  eflfect 
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(m  climftte  in  SGOtie  respects  simOar  to  an  increase  of  latitude,  it  has  been  commonly  sap- 
posed  that  there  are  properly  no  plants  peculiar  to  high  latitudes,  because  such  may  be  raised 
on  the  mountains  under  the  equator,  wnich  embrace  every  variety  of  climate  between  their 
summit  and  base,  at  least  in  so  fiir  as  temperature  is  concerned.  In  point  of  atmospheric 
pressure,  however,  the  two  situations  difler  essentially ;  and  some  naturdists  alleg^  that 
pressure  is  of  vital  importance  to  the  jnowth  of  plants.  Professor  Dcibereiner  is  of  opinion 
that  the  diminutive  size  of  plants,  in  Novated  situations,  depends  more  on  the  diminution  of 
presBore  than  of  temperature.  To  ascertain  this,  he  nut  equal  qnantities  of  barley  and 
moist  earth  into  two  equal  receivers :  the  air  in  the  one  had  a  pressure  of  14  inches  of  mer^ 
cury ,  and  the  other  56 ;  germination  commenced  in  both  at  the  same  time,  and  the  leaves 
had  the  same  green  tint  At  the  end  of  fifteen  days,  the  shoots  in  the  rarefied  air  were  6 
inches  long,  and  in  the  other  finom  0  to  10.  The  first  were  expanded  and  soft  and  wet  on 
the  surface,  especially  towards  their  extremities ;  the  others  were  firm,  rolled  round  the  stem, 
and  nearly  dry.  In  some  respects,  this  accoids  with  what  Humboldt  observed  of  the  trees 
on  the  Andes,  that  water  transpires  firom  them  even  in  the  driest  weather.  But  such  expe- 
riments are  inconclusive,  unless  there  were  some  contrivance  employed  to  renew  the  confined 
air  jErequently.  Independently  of  pressure,  the  barley  in  the  condensed  air  had  the  use  of 
fixir  times  the  quantity  of  air  in  the  other  vesseL 

Plants  are  most  numerous,  and  exhibit  the  greatest  variety  of  species,  and  the  most  luxu- 
riant growth,  within  the  tropics,  bevcmd  which  they  gradually  diminish.  In  the  arctic 
regions,  and  in  the  north  of  Kuasia,  the  vegetable  kingdom  has  dwindled  to  almost  nothing. 
The  lines  which  limit  the  powth  of  certain  plants  depend  on  the  average  summer  tempera^ 
tore,  for  plants  which  require  a  long  and  moderate  heat ;  on  the  temperature  of  the  warmest 
month,  for  those  which  require  a  short  but  groat  heat ;  and  on  the  temperature  of  the  coldest 
month,  for  those  which  cannot  bear  cold.  The  transparency  of  the  air  is  also  of  importance 
to  many  plants;  but  our  limits  will  not  admit  of  enlarging,  and  therefore  we  shall  confine 
ourselves  to  a  short  account  of  the  climates  of  cultivated  plants.  Tlie  plantain,  which  is  a 
primary  article  of  food  in  tropical  America,  requires  a  temperature  ftom  829  to  73°  F., 
which  occurs  between  kt  0°  and  27° :  but,  in  the  equinoctial  zone  (lat  0°  to  10°),  its  finit 
does  not  ripen  at  a  greater  altitode  than  S900  feet  The  sugaiM^ne  has  nearly  ihe  same 
range,  but  is  cultivated,  though  with  less  advantage,  in  the  old  world  to  lat  86°  6',  where 
the  mean  temperature  is  about  67°.  The  severity  of  the  North  American  winter  mvents 
die  cnltivation  of  the  sugar-cane  beyond  Ut  81° ;  but  it  succeeds  at  an  altitude  of  6700  feet 
on  the  table-land  of  Mexico.  The  &vourite  climate  of  the  cotton  plant  lies  between  lat  0° 
and  84° ;  but  it  succeeds  with  a  mean  summer  heat  of  75°  or  78°  F.,  if  that  of  winter  do 
not  descend  below  86°  or  38°.  Li  America,  it  is  cultivated  at  lat  87° ;  in  Europe,  at  lat  40° ; 
and  in  Astracan,  at  lat  46°.  The  date  palm  thrives  best  between  lat  20°  and  86° ;  but, 
when  sheltered  fhm  the  north  wind,  it  is  cultivated  on  the  diores  of  Italy  to  lat  44°.  The 
citron  has  nearly  the  same  range,  but  is  cultivated  at  Nice,  at  altitudes  of  400  feet  This 
tree,  with  the  sweet  orange,  grows  in  Louisiana  to  lat  80°,  but  beyond  that  it  is  injured  by 
the  odd.  The  olive  ranges  in  Europe  between  lat  36°  and  44°  5' ;  it  succeeds  wherever, 
with  a  mean  annual  temperature  from  66°  to  56°  F.,  that  of  summer  is  not  below  71°,  nor 
that  of  the  coldest  month  below  42°,  which  excludes  all  North  America  beyond  lat  84°. 
The  fiivourite  climate  of  the  vine  in  the  old  world  is  between  lat  86°  and  48° ;  but  it  thrives 
wherever  the  mean  temperature  is  from  62°  to  47.5°,  provided  that  of  winter  is  not  below 
33°,  nor  summer  under  66°  or  68°.  Such  is  the  case  on  the  diores  of  Europe  to  lat  47°, 
and  in  the  interior  to  lat  50°,  but  only  to  lat  40°  in  Ncnth  America.  The  cerealia  or  com- 
mon grain,  as  wheat,  rye,  barley,  and  oats,  thrive  where  the  mean  annual  temperature 
descends  to  28°  F.,  provided  that  of  summer  rise  to  52°  or  63°.  In  Lapland,  barley 
ripens  wherever  the  mean  temperature  of  summer  rises  to  47^  or  48°.  The  rapid  growth 
of  barley  and  oats  adapts  them  to  the  short  summers  of  the  north :  they  are  found  as  hi^h 
as  lat  60^°  in  Lapland,  along  with  the  potata  In  some  parts  of  eastern  Russia,  no  gram 
is  found  beyond  lat  60°.  'Wneat,  which  is  a  precarious  crop,  and  little  cultivated  beyond 
lat  58°  in  western  Europe,  yields  good  returns  in  this  part  of  the  temperate  zone,  when 
the  mean  heat,  while  the  gram  is  on  the  ground,  is  55° ;  but  if  no  more  than  46°,  none  of 
the  esrealta  come  to  maturity.  These  species  of  grain  are  cultivated  at  a  height  of  9600 
fiset  on  the  Alps,  in  lat  46°.  Barley  and  oats  succeed  at  double  that  height  on  Caucasus, 
and  at  almost  a  triple  height  on  the  Andes,  along  with  wheat  and  rye.  In  the  west  of 
Europe,  maize  has  tne  same  range  as  the  vine,  but  reaches  forther  nortn  on  the  east  In  ito 
native  American  soil,  it  forms  the  chief  article  of  food,  firom  the  riv«r  Plata  to  the  lakes  of 
Canada.  Requiring  a  Aari  but  warm  season  of  four  mmiths,  it  is  well  suited  to  the  climate 
of  the  New  World  up  to  the  latitude  of  45°.  The  oak  ceases  at  hit  63°  in  Norw^,  at 
60°  or  61°  in  FinlamC  and  at  57°  in  the  government  of  Perm.  The  pmus  silvestris,  or  Soots 
fb,  grows  to  a  height  of  60  feet  in  Lapland,  at  lat  70°,  and  850ifoet  above  the  level  of  the 
sea :  there  the  luich  is  found  at  double  that  elevation.  In  eastern  Russia,  the  larch,  pine, 
birch,  and  mountain-ash,  disappear  about  lat  68° ;  and,  at  Hudson's  Bay,  all  'trees  cease 
ahoollateOP. 
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Sscrr.  in. — Con^90$ition  of  the  Atmoiphere, — Aqueous  Meteors. 

Reffaiding  the  compoeition  of  the  atmosphere,  abondantly  vague  and  fanciful  notions 
prevailed  for  many  ages,  llie  ancients  considered  air  as  one  of  the  four  simple  elements, 
of  which  they  su^^mwd  all  other  bodies  to  be  compounded.  These  were  earth,  air,  fire,  and 
water.  How  for  the  opinion  was  correct,  which  mide  fire  an  element,  is  a  question  on 
which  nothing  is  vet  known ;  but  the  researches  of  modem  chemistry  have  shown  that  the 
other  three  are  all  c(Hnpound  bodies.  The  chief,  and  perhaps  the  only  essential,  component 
substances  in  the  atmosphere,  are  the  two  gases  called  oxygen  and  azote ;  its  other  ingre- 
dients, occurring  onlj  in  small  and  variable  quantities,  are  rather  to  be  considered  as  forei^ 
bodies.  The  a^ysis  of  air  is  a  difficult  problem.  Many  chemists  have  found  it  to  consist 
of  21  parts  by  volume  of  oxygen  to  79  of  azote ;  and  this  proportion  is  sensibly  the  same 
whether  the  air  be  firmn  the  polar  or  tropical  regions,  finom  the  level  of  the  sea  or  a  mountain 
top,  €ccm  the  most  healthy  or  insalubrious  countries.  But  Dr.  Prout,  guided  by  the  laws  of 
definite  proportions,  alleges,  that  if  the  two  g]ues  of  which  air  princij^v  consists  be  really 
cranbined,  th^  ought  to  be  20  oxygen  to  §0  azote ;  and  it  must  be  allowed  that  similar 
conjectures  of^^  the  same  eminent  chemist  have  been  verified  regarding  the  composition  of 
other  bodies,  which  had  apparently  deviated  farther  firom  the  atomic  system. 

The  inveeti^tion  of  the  component  parts  of  the  atmosphere  did  not  keep  pace  with  that 
of  its  mechanical  properties.  Boyle,  however,  and  his  cotemporaries,  put  it  beyond  doubt 
that  it  contained  an  elastic  fluid  and  water  in  the  state  of  vapour.  They  also  conjectured 
that  it  contained  various  other  substances,  which  rose  from  the  earth  in  the  form  of  vapours, 
and  often  altered  its  properties,  rendering  it  noxious  or  fotal.  Since  the  discovery  cf  car- 
bonic acid  by  Dr.  Black,  it  has  been  ascertained  that  this  elastic  fluid  alvrays  omstitutes  a 
part,  though  a  very  minute  one,  of  the  atmosphere. 

With  respect  to  moisture,  or  the  state  in  which  water  exists  in  air,  two  opinions  have 
been  formed :  1.  Water  may  be  dissolved  in  aif,  in  the  same  manner  as  salt  is  held  in  solu- 
tion by  water ;  2.  It  may  be  mixed  with  air  in  the  state  of  steam  or  vapour,  after  having 
been  converted  into  vapour.  The  first  of  these  was  hinted  at  by  Dr.  Hooke,  and  afterwards 
proposed  by  Dr.  Halley.  It  has  been  adopted  by  many  others  in  succession,  among  whom 
IS  Professor  Leslie ;  and  it  cannot  be  denied  that  many  of  the  |^en(Mnena  agree  with  that 
theory.  The  second  opinion  seems  to  have  originated  with  Mr.  Deluc ;  Irat  it  is  to  Mr. 
Dalton  and  M.  Gay  Lmoac  that  we  are  indebted  for  subjecting  this  theory  to  the  test  of 
experiment 

Evaporation  from  the  waters  on  the  surfoce  of  the  earth  is  undoubtedly  the  source  whence 
the  moisture  which  exists  in  air  is  derived.  Accordingly  we  find  that  water  exposed  to  the 
air  suffers  a  gradual  diminution  of  bulk,  till  it  entirely  disappears.  It  is  then  said,  in  com- 
mon language,  to  have  dried  up,  or  to  have  evaporated.  Under  an  exhausted  receiver,  water 
diminishes  even  more  rapidly  than  in  the  open  air.  Were  this  owing  to  Boluti<m,  the  very 
reverse  ought  to  follow ;  because,  in  place  of  vapour  being  caused  by  the  presence  of  air,  it 
goes  on  more  rapidly  in  its  absence.  By  comparing  a  set  of  experiments  made  at  Greneva, 
with  a  similar  set  on  the  Col-du-Geant,  10,950  feet  hig^her,  Sauasure  found  that,  supposing 
the  temperature  and  dryness  of  the  air  the  same  at  both  places,  the  evaporation  at  the  upper 
would  he  to  that  at  the  lower  nearly  as  7  to  3 ;  so  that  a  diminution  of  about  one  thinl  in 
the  density  of  the  air  more  than  doubled  the  rate  of  evaporation.  It  is  well  known,  that 
cold  is  always  generated  during  spontaneous  evaporation ;  that  is  to  say,  that  water,  as  it 
disappears,  carries  off  a  quantity  of  heat  Dr.  Black  has  rendered  it  probable,  that  the 
quantity  of  heat  which  disappears  during  spontaneous  evaporation  is  as  great  as  that  which 
is  requu^  to  form  water  into  steam.  A  wet  body  is  always  cooled  by  exposure  to  dry  air, 
owing  to  the  evaporaticHi  finom  its  surfiice.  Hence,  in  warm  countries,  liquors  are  cooled  by 
wrapping  wet  cloths  round  the  bottles  and  exposing  them  to  the  air.  M.  Saussure  observed, 
that  the  evaporation  from  the  sur&ce  of  melting  snow  caused  it  to  fireeze  again,  when  the 
temperature  of  the  air  was  4^  or  6*^  above  the  fi^ezing  point  The  simplest  mode  of  illus- 
trating the  cooling  influence  of  evaporation,  is  to  cover  the  bell  of  a  thermometer  with  wet 
cloth  and  expose  it  to  the  air,  when  it  will  be  found  to  indicate  a  greater  or  less  degree  of 
cold.  This,  it  is  true,  does  not  take  place  if  the  an:  be  very  damp,  bcKcause  there  is  tiien  no 
evaporation.  Wind  tends  to  promote  evaporation,  both  by  communicating  its  heat  to  the 
colder  evaporating  surface,  and  also  by  sweeping  away  the  vapour  as  it  isformed.  Oto  the 
contrary,  there  is  scarcely  any  evaporation  in  perfecUy  still  air,  unless  some  substance  be 
present  which  absorbs  the  vapour  as  it  forms. 

On  this  principle.  Professor  Leslie  contrived  an  elegant  mode  of  producing  ice  in  any  cli- 
mate. A  cup  with  water  is  placed  within  the  receiver  of  an  air-pump,  along  with  some 
substance  which  absorbs  the  vapour.  The  rate  of  evaporation  is  then  increased  in  an  aston- 
ishing degree,  by  exhausting  the  air  fit)m  the  receiver ;  and  the  portion  of  the  water  which 
is  converted  into  vapour  ah^racts  so  much  heat  from  the  remainder,  that  the  latter  is  speed- 
ily converted  into  ice. 
Dew  is  a  remarkable  product  of  atmospheric  moisture.    The  quantity  of  aqueoae  vapour 
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which  can  exist  in  a  given  space,  as  a  cuhic  ibot,  is  pretty  generally  believed  to  be  the  Bame, 
whether  there  be  air  present  in  the  space,  or  nothing  but  the  vapour  alone.  The  quantity 
is  always  (c<e<.  par.)  the  same  at  the  same  temperature,  but  it  is  greater  as  the  temperature 
is  higher ;  and  therefore,  supposing  the  space  to  be  saturated  with  vapour  at  a  particular 
temperature,  a  portion  of  this  will  return  into  drops  of  water  whenever  the  temperature 
&lla.  It  is  on  this  principle  that  a  cold  body,  such  as  a  bottle  of  liquor,  being  carried  into  a 
warm  moist  apartment,  becomes  bedewed  on  the  outside,  till,  perhaps,  the  water  trickles 
down  its  sides :  the  contact  of  the  cold  surftce  chills  the  air,  which  in  return  deposits  a  por- 
tion of  its  moisture.  Now  this  is  similar  to  the  mode  in  which  moisture  is  insensibly  depo- 
sited from  the  atmosj^ere  on  bodies  at  the  earth's  surface,  and  which  is  known  by  the  name 
of  dew.  All  bodies,  placed  in  still  air  and  exposed  to  the  aspect  d  a  clear  sky,  are  found  to 
become  colder  than  the^  would  be  if  some  screen  or  awning  were  interposed  between  them 
anJ  the  sky.  In  such  cucumstances,  bodies  often  become  much  colder  than  the  surrounding 
air,  which,  if  sufficiently  moist,  deposits  on  them  a  portion  of  its  moisture  or  dew.  When 
tiie  temperature  is  low,  the  dew  is  frozen,  and  forms  hoar  frost. 

The  radiation  of  heat  also  deserves  notice.  About  the  commencement  of  the  present 
century.  Professor  Leslie  discovered  that  bodies  possess  very  different  powers  of  radiating 
heat;  and  that  this  depends  on  the  nature  and  condition  of  their  surfaces.  Metals  possess 
this  quality  in  a  degree  inferior  to  vitreous  bodies,  and  it  is  diminished  in  all  of  them  by 
polishing  the  sorftce.  Most  fibrous  and  filamentous  vegetable  substances  are  good  radiators, 
as  are  l&ewise  bodies  in  general  which  are  bad  conductors  or  bad  reflectors  of  heat  Now 
the  degrees  of  cooling,  which  difierent  bodies  undergo  when  exposed  together  to  the  aroect 
of  the  sky,  is  observ^  to  follow  the  same  order  as  that  of  their  radiating  powers ;  and,  of 
course,  the  order  in  which  they  begin  to  acquire  dew,  as  also  the  quantity  acquired,  is  regu- 
lated by  a  similar  law,  as  wiU  be  seen  from  what  follows. 

For  the  investigation  of  the  causes  of  dew  we  are  chiefly  indebted  to  the  late  ingenious 
Dr.  Wells.    The  ancients  maintained,  that  dew  appears  only  on  calm  and  clear  nights.  Dr. 
Wells  found  that,  in  opposite  circumstances,  very  little  is  ever  deposited,  and  that  little  only 
when  the  clouds  are  very  high.     Dew  never  occurs  in  nights  both  cloudy  and  windy ;  and 
if  in  the  course  of  the  night,  the  weather,  from  being  serene,  should  become  dark  and  stormy, 
dew  which  had  been  deposited  will  disappear.    In  calm  weather,  more  dew  will  appear  if 
the  sky  be  partially  covered  with  clouds,  than  if  it  were  quite  clear.    It  often  happens,  that 
even  before  sunset,  dew  begins  to  adhere  to  grass  in  spots  which  are  sheltered  from  both  sun 
and  wind ;  for,  in  clear  weather,  such  spots  suffer  much  firom  the  chilling  aspect  of  the  sky, 
and  may  often  continue  to  acquire  dew  during  the  whole  night,  and  for  some  time  after  sun- 
rise. Tlie  quantity  of  dew  depends  on  the  moistness  of  the  air,  being  greater  after  rain  than 
after  long-continued  dry  weather.  It  is  more  abundant,  in  Europe,  with  southerlv  and  west- 
erly winds,  than  with  those  which  blow  from  the  opposite  points.   The  reason  of'^this  seems 
to  be  the  direction  of  the  sea  rendering  tiie  wina  moist;  for,  in  Egvpt,  dew  rarelv  occurs 
imless  the  wind  come  from  the  sea.   But  with  a  southerly  wind,  which  has  passed  along  the 
floods  of  the  Nile,  dew  is  usually  observed  in  the  Delta  five  or  six  days  before  the  inunda- 
tion.   After  a  long  period  of  drought,  Dr.  Wells  exposed  to  the  clear  sky,  28  minutes  before 
sunset  in  a  calm  evening,  known  weights  of  wool  and  swan-down,  upon  a  smooth,  unpainted, 
dry  fir  table  about  3  feet  in  height,  and  which  had  been  placed  an  hour  before  in  the  sun- 
riime  in  a  large  grass  field.     At  12  minutes  after  sunset  the  wool  was  14^  colder  than  the 
air,  but  had  gained  no  weight   The  swan-down  was  13^  colder  than  the  air,  but  had  got  no 
additional  weight ;  nor  was  it  any  heavier  at  the  end  of  20  minutes  longer,  but  it  had  then 
beorane  1^°  colder  than  the  air ;  whilst  the  grass  was  15^  colder  than  tae  air  4  feet  above 
gitmnd. — ^From  these,  and  many  similar  experiments,  Dr.  Wells  concluded  that  bodies  be- 
eome  colder  than  the  neighbouring  air  before  they  are  dewed. — He  bent  a  sheet  of  paste- 
board into  the  form  of  a  penthouse,  making  the  angle  of  flexure  00^,  and  leaving  both  ends 
open.     This  was  placed  one  evening,  with  its  ridge  uppermost,  upon  a  grass-plat,  and,  as 
nearly  as  coold  be  guessed,  in  the  direction  of  the  wind.   On  the  nuddle  of  the  spot  of  grass 
sheltered  by  the  roof^  was  placed  10  grains  of  wool,  and  an  equal  quantity  on  a  spot  of  the 
grass  fully  exposed  to  the  sky.    In  the  morning,  the  first  10  grains  were  only  2  grains 
heavier,  whilst  the  other  had  gained  16.  The  wool  does  not  here  acquire  moisture  ftmn  the 
grass  by  capillary  attraction,  for  the  same  eflect  happens  if  it  be  placed  in  a  saucer ;  nor  is  it 
by  hygrometric  attraction,  for  in  a  cloudy  night,  wool  placed  on  an  elevated  board  searcely 
gained  any  weight 

The  quantity  of  dew  varies  according  to  circumstances.  When  wool  is  placed  upon  a  bad 
conductor  of  heat,  as  a  deal  board,  a  few  feet  fhxn  the  ground,  it  will  become  colder  and 
acquire  more  dew  than  if  laid  on  the  glass.  At  the  windward  end  of  the  board,  it  is  less 
bedewed  than  at  the  sheltered  end ;  because,  in  the  former  case,  the  wind  keeps  up  the 
temperature  nearer  to  that  of  the  atmosphere.  Rough  and  porous  surfiu^es,  as  shavings  of 
wood,  straw,  &c.,  take  more  dew  than  smooth  and  solid  bodiee.  Raw  silk  and  fine  cotton 
collect  niore  than  even  wool.  Glass,  being  a  good  radiator  of  heat,  is  much  more  quickly 
coated  with  dew  than  bright  metals,  which,  indeed,  receive  it  more  readily  than  many  other 
VouL  .  X 
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bodiesL  This  circumstance  haa  given  riae  to  tbe  strange  idea  that  metals  alieoib  dew,  thop^ 
they  be  the  roost  compact  bodies  known.  If  we  coat  a  piece  of  glass  partially  with  bri|^t 
tin-foil,  or  silver  leaf,  the  uncovered  portion  of  the  glass  quickly  becomes  cold  by  radiation, 
on  exposure  to  a  clear  nocturnal  sl^,  and  acquires  moisture ;  which,  beginning  on  those 
parts  most  remote  ftun  the  metal,  gradualljr  approaches  it  Thus,  also,  if  we  coat  a  part  of 
the  outside  of  a  window-pane  with  tin-foil  m  a  clear  night,  then  moisture  will  be  deposited 
inside,  on  eveiy  part  but  that  opposite  to  the  metal ;  but  if  the  metal  be  inside,  then  the 
outside  of  the  coated  part  of  the  pane  will  be  sooner  and  more  copiously  bedewed.  In  the 
first  case,  the  tin-foil  prevents  the  glass  under  it  from  dissipating  its  heat,  and  therefore  it 
can  receive  no  dew ;  in  the  second  case,  the  tin-foil  prevents  the  part  of  the  glass  which  it 
coats  from  receiving  the  calorific  influence  of  the  apartment,  and  hence  it  is  sooner  cooled 
on  the  outside  than  the  rest  of  the  pane.  When  the  night,  afler  having  been  clear,  becomes 
cloudy,  though  there  be  no  change  with  respect  to  calmness,  a  rise  in  Sie  temperature  of  the 
glass  always  ensues.  In  clear  nighto  the  temperature  always  falls,  but,  unless  the  air  be 
suflicientiy  moist,  dew  does  not  necessarQy  follow ;  fi^om  which  it  is  evident,  that  the  cold 
cannot  be  the  eflSsct  of  dew.  For  a  more  particular  account  of  these  interesting  phenomena, 
we  must  refer  the  reader  to  Dr.  Wells*s  elegant  Etsay  on  Dew. 

Clouds,  The  various  forms  of  clouds  were  first  successfully  attempted  to  be  arranged 
under  a  few  general  modifications  by  Mr.  Luke  Howard,  and  published  in  the  16th  and  17th 
vols,  of  the  Pkilo9oph.  Magazine,  The  modifications  of  clouds  is  a  term  used  to  express  the 
structure  or  manner  of  aggregation,  in  which  the  influence  of  certain  constant  laws  is  suf- 
ficiently evident  amidst  Uie  endless  subordinate  diversities  resulting  fitxn  occasional  causes. 
Hence  the  principal  modifications  are  as  distinguishable  from  each  other,  as  a  tree  from  a 
hiU,  or  the  latter  fitim  a  lake ;  although  clouds,  in  the  same  modification,  compared  with 
each  other,  have  often  only  the  coounon  resemblance  which  exists  among  trees,  hills,  and 
lakes,  taken  generally. 

There  are  three  sunple  and  distinct  modifications,  which  are  thus  named  and  defined  by 
Mr.  Howard  lo- 
ci.) Omtus.  a  cloud  resembling  a  lock  of  hair  or  a  feather.  Parallel,  flexoos,  or  diverg- 
ing fibres,  unlimited  in  their  extent  or  direction. 

(2.)  Cumulus.    A  cloud  which  increases  from  above  in  dense  convex  or  conical  heaps. 

^.)  Stratus,    An  extended  continuous  level  sheet  of  cloud,  increasing  fhxm  beneath. 

There  are  two  modifications  which  appesr  to  be  of  an  intermediate  nature :  theee  are — 

(4)  Cirro-^mmulus,  A  connected  system  of  small  roundicdi  clouds,  in  close  order  or 
contact 

(5.)  Cirro-stratus.  A  horizontal  or  slightly  inclined  sheet,  attenuated  at  its  circumference, 
concave  downward,  or  undulated.    Groups  or  patches  have  these  charactem 

There  are  two  modifications  which  exhibit  a  compound  structure,  viz. : — 

(6.)  Cumulo^ratus.  A  cloud  in  which  the  structure  of  the  cumulus  is  mixed  with  that 
of  the  cinrhstratus  or  cirro-cumfulus.  The  cumulus  flattened  at  top,  and  overhanging  its 
base. 

(7.)  Nimbus.  A  dense  cloud  spreading  out  into  a  crown  of  ctrrus,  and  passing  beneath 
into  a  shower. 

Regarding  the  mode  in  which  clouds  are  suspended  in  the  air,  philosophers  are  not  agreed. 
About  the  commencement  of  the  last  century,  it  was  supposed  that  the  aqueous  particles  of 
clouds  were  in  the  form  (^hollow  ^ells,  specifically  lighter  tiian  the  air  in  which  they  float 
But  as  no  evidence  or  probability  could  be  adduced  in  &vour  of  this  theory,  it  has  given 
place  to  other  speculations ;  and,  at  present,  many  consider  the  suspension  of  clouds  as  an 
electrical  phenomenon.  On  attentively  observing  the  forms  of  clouds,  it  will  be  found  that 
they  have  a  tendency  to  assume  one  or  other  of  the  seven  distinct  modifications  above  men^ 
tioned ;  the  peculiar  characters  of  which  may  be  discovered  in  all  the  endless  configurations 
exhibited  by  clouds  under  different  circumstances.  It  may  be  observed  farther,  that  the 
most  indefinite  and  shapeless  masses  of  clouds,  if  attentively  watched,  will  sooner  or  later 
show  a  tendency  to  assume  the  form  of  some  of  these  modifications ;  a  circumstance  which 
shows  not  only  their  distinct  nature,  but  also  proves  that  there  are  some  general  causes,  as 
yet  undiscovered,  why  aqueous  vapour,  suspended  in  the  air,  should  assume  certain  definable 
and  c(»istant  modifications. 

A  more  minute  description  of  the  formation  and  changes  of  the  clouds,  and  of  the 
prognostics  of  the  weather  to  be  deduced  from  their  peculiar  appearances,  shall  now  be 
attempted. 

The  cirrus  or  curl-cloud*  may  be  distinguished  fVom  every  other  by  the  lightness  of  its 
nature,  its  fibrous  structure,  and  the  great  and  perpetually  changing  variety  of  figures  which 
it  presents  to  the  eye.  It  is  generally  the  most  elevated  of  clouds,  occupying  the  higher 
regions  of  the  atmosphere.    As  this  cloud,  under  diflTerent  circumstances,  presents  consider- 

*This,  and  the  other  additional  term*  which  follow,  have  been  propoeed  at  Engliah  names  1^  Dr.TliomaB 
Fonter. 


Book  IL  METEOROLOGY.  179 

Me  viiieties  of  appearences,  it  will  be  proper  to  consider  these  separately,  widi  reference 
to  the  particular  kmd  of  weather  in  which  they  prevail.  After  a  continuance  of  clear  fine 
weather,  a  whitiah  line  of  cloud  may  often  be  observed  at  a  great  height,  like  a  white 
thread  stretched  across  the  sky,  the  ends  seeming  lost  in  each  horizon :  this  is  often  the  first 
indication  of  a  change  to  wet  weather.  To  this  line  of  cirrus,  others  are  added  laterally, 
and  sometimes,  ss  it  were,  propagated  from  the  sides  of  the  line  in  an  oblique  or  transverse 
direction ;  the  whole  having  the  appearance  of  net-work.  At  other  times  the  lines  become 
szadoally  denser ;  descend  lower  in  the  atmosphere ;  and,  uniting  with  others  below,  pro- 
duce ram  without  exhibitinff  the  above-mentioned  transverse  reticulations.  The  above- 
deecribed  varieties  of  cloud,  mongh  composed  of  straight  lines,  are  ranged  under  the  general 
head  of  ctm»,  firom  their  resemblance  to  this  cloud  when  it  appears  under  curved  and  con- 
torted forms.  The  comoid  ctmcs,  popularly  known  under  the  name  of  the  grey  mare'i  taUt 
is  the  proper  cirrus.  It  somewhat  resembles  a  distended  lock  of  white  hair,  or  a  bunch  of 
combed  wool,  and  from  this  it  got  the  name  comoid.  It  usually  occurs  in  variable  weather, 
and  is  reckoned  a  precursor  of  wind  and  rain.  In  changeable  weather  it  varies  considerably 
in  a  few  hours ;  but  when  the  fibres  have  a  constant  direction  to  the  same  point  of  the  com- 
pass fiir  any  considerable  time,  a  gale  of  wind  generally  springs  up  from  that  quarter. 
During  warm  changeable  weather,  when  there  are  light  breezes  of  wind,  long  and  obliquely 
descending  bands  of  cirrus  are  often  observed  in  me  air,  and  sometimes  seem  to  connect 
distant  clouda  Frequently,  by  means  of  the  interposition  of  these  cirri  between  a  cumulus 
and  some  other  cloud,  as,  for  instance,  cirro-stratus,  the  cumulo-stratus,  and  ultimately  the 
nimbus  or  rain-cloud,  is  formed.  The  cirrus,  when  attentively  examined,  is  found  to  be  m 
ooostant  motion,  not  merely  changing  its  form,  but  often  exhibiting  an  internal  commotion 
in  the  substance  of  the  cloud,  especisdly  in  the  larger  end  of  it  Every  particle  seems  alive 
and  in  motkm,  while  the  whole  mass  scarcely  changes  its  place.  This  motion,  on  a  minute 
examination,  often  appears  to  consist  of  the  fibres  which  compose  the  cirrus,  ^ntly  waving 
to  and  firom  each  other;  frequently,  however,  it  seems  like  mmute  specks  aU  m  commotion. 
This  takes  place  more  fiequentlv  in  those  large  and  lofty  cirri,  with  rounded  heads  and 
long  pointed  tuls,  so  common  in  dry  winds  during  summer  and  autumn. 

The  formation  of  the  cumulus  is  best  viewed  in  fine  settled  weather,  about  sunrise 
or  a  little  after.  Small  specks  of  cloud  are  seen  here  and  there  in  the  atmosphere.  These 
seem  to  be  the  result  of  small  gatherings  of  the  stratus  or  evening  mist,  which  rising  in  the 
morning  grows  into  small  masses  of  cloud,  whilst  the  rest  of  the  slqr  becomes  clearer.  About 
sunrise  these  clouds  increase ;  two  or  more  of  them  unite,  till  a  large  cloud  be  formed,  which, 
BSHiim ing  a  ciimnlat^  and  irregularly  hemispherical  shape,  has  received  the  name  of  cumulus 
or  siacken'^oud.  This  is  properly  the  cloud  of  day,  as  it  usually  subsides  in  the  evening 
by  retracing  the  steps  of  its  formation  m  the  morning.  It  separates  into  small  fhigments 
and  evaporates,  givmg  place  to  the  stratus  or  &ll-cloud,  which  is  therefore  styled  the  cloud 
of  night 

Some  varieties  in  the  forms  of  the  cumulus  deserve  particular  notice,  as  they  are  sup- 
posed to  be  connected  with  electrical  phenomena.  The  hemispherical  form  is  more  perfect 
m  fine  than  in  changeable  weather.  When  such  well-formed  cumuli  prevail  during  many 
sncoeseive  days,  the  weather  is  settled,  and  the  electrometer  pretty  steady  in  its  indications. 
They  are  whitish  coloured,  and  when  opposed  to  the  sun  reflect  a  silvery  light  Cumuli 
which  occur  during  intervals  between  showers  are  more  fleecy,  and  variable  in  form  and 
colour.  Sometimes  they  are  blackish,  and  may  at  any  time  increase  till  they  obscure  the 
sky,  or  assume  the  form  of  the  twain-cloud  or  cunralo-stratus. 

The  stratus  or  fidl-cloud  comprehends  foes,  and  all  those  creeping  mists  which,  towards 
evening,  fill  the  valleys,  and  disappear  in  the  morning.  The  cumuli  which  have  prevailed 
during  a  hot  summer  s  day  decrease  towards  evening,  and  by  degrees  there  is  formed  a 
white  mist  near  the  ground,  increasing  in  density  till  midnight  or  even  till  morning,  and 
generally  disappearing  alter  sunrise.  In  autumn,  this  cloud  sometimes  lasts  longer  m  the 
morning.  In  winter  it  becomes  still  more  dense,  and  sometimes  continues  a  whole  day  or 
many  successive  dkys.  A  remarkable  instance  of  this  occurred  in  Januaiy,  1614,  when  a 
dense  fog  prevailed  foor  i^iout  a  fortnight,  extending  over  a  great  part  of  the  south  and  west 
of  En^^and.  It  was  particularly  felt  at  London,  where  the  stagnation  and  subsidence  of 
the  smoke  more  than  doubled  the  dismal  visitation.  The  stratus  is  often  positively  electrified, 
and  its  component  parts  do  not  wet  leaves  or  other  substances  connected  with  the  earth. 
Chi  this,  however,  it  may  be  remarked  that  dry  bodies,  which  continue  warmer  than  the  fog, 
must  remain  dry  on  the  ordinary  principles  of  evaporation.  The  stratus  may  be  distin- 
guished from  some  varieties  of  cirro-stratus  which  resemble  it,  by  the  circumstance  that  the 
otter  wets  every  object  it  alights  on. 

The  cirro-cumulus  or  sonder-cloud  is  subject  to  some  variations  in  the  size  and  figure 
of  the  orbicular  masses  of  which  it  is  composed,  and  in  their  dirtanees  fiom  each  oUier. 
About  the  time  of  thunder  storms,  the  component  parts  are  denser  in  their  structure,  rounder 
in  their  iixmy  and  closer  together  than  usual.    This  has  been  frequently  notiGed  by  poets  as 
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a  progmofltic  of  thunder  and  teippestnoas  weather.  In  rainy  changeable  weather,  this  cloud 
has  alight  fleecy  texture,  and  u  verjr  irregular  in  the  form  of  its  compcment  parts ;  so  that  it 
then  approaches  to  the  fann  of  the  curro-stratus.  Sometimes,  indeed,  it  consists  of  nebecul4e, 
so  small  and  liffht  coloured  as  to  be  scarcely  discernible.  In  fine  summer  weather,  the  cirro- 
cumulus  is  neither  so  dense  as  the  stormy  variety,  nor  so  light  as  die  one  last  described ;  its 
parts  vary  in  size,  and  in  their  proximity.  During  fine  dry  weather  with  light  breezes,  small 
detachments  of  cirro-cumulus  rapidly  fonn  and  subside,  which  do  not  lie  in  one  plane ;  but 
their  arrangement  is  conmxmly  horizontaL  The  cirro-cumulus  sometimes  commences  in  the 
clear  sky.  At  other  times  the  cirrus,  the  cirro-stratus,  or  some  other  cloud,  changes  into 
cirro-cumulus,  and  vice  versd.  In  summer,  this  cloud  fivebodes  heat :  in  winter,  the  break- 
ing up  of  firoet,  and  mild  wet  weather. 

The  cirro-stratus  is  remarkable  for  its  shallowness,  compared  with  its  horizontal  extent ; 
so  that  when  any  other  cloud  assumes  this  form,  it  seldom  fails  to  end  in  a  cirro-stratusL 
This  cloud  is  constantly  changing  its  form,  and  gradually  subsiding ;  hence  it  has  been 
called  the  wane-^lovd.  There  are  many  varieties  in  its  figure ;  sometimes  it  is  disposed 
in  waving  bars  or  streaks,  varying  almost  infinitely  in  size  and  shape.  A  flat  horizontal 
cloud,  consisting  of  such  streaks,  S^uently  occurs  during  changeable  summer  weather ;  its 
bars  are  generally  confused  in  the  middle,  but  more  distinct  towards  the  edges.  A  variety 
of  this  sort  constitutes  what  is  called  the  mackerel-back  sky.  It  is  often  very  high  in  the 
atmosphere,  as  is  proved  from  its  still  appearing  high  when  viewed  firom  the  top  of  a  lofty 
mountain.  The  cumulus,  on  the  contrary,  may  be  seen  on  a  level  with,  ix  even  lower  than, 
the  observer.  The  cirro-stratus  often  appears  in  the  form  of  a  long  plain  streak,  tapering 
towards  the  extremities.  Sometimes  such  a  figure  seems  to  alight  on  the  cumulo-stratus ; 
and,  in  these  cases,  the  density  of  the  latter  increases  in  proportion  as  the  fbrmer  alternately 
appears  and  evaporates  again  on  its  summits.  The  usual  result  is  the  formation  of  the 
nimbus,  and  a  fall  of  rain.  Another  principal  variety  of  the  cirro-stratus  consists  of  small 
rows  of  little  clouds,  curved  in  a  peculiar  manner :  it  is  called  the  cynund  cirro-stratus,  and 
is  a  sure  indication  of  approaching  storms.  The  last  variety  of  this  cloud  which  we  shall 
now  notice,  is  that  large  and  shallow  veil  of  cloud  which  covers  a  large  portion  of  the  sky, 
particularly  towards  night,  and  through  which  the  sun  and  moon  are  indistinctly  seen. 
Those  peculiar  refiractions  of  the  light  of  these  luminaries,  called  bales  and  mock  suns, 
usually  appear  in  this  cloud.  These  are  the  most  certain  signs,  yet  known,  of  approaching 
rain  or  snow. 

The  cumulo-stratus  or  twain-cloud  is  a  stage  towards  the  production  of  rain,  and  is  fre- 
quently formed  in  the  following  manner : — ^The  cumulus  which  usually  passes  along  in  the 
wind,  seems  retarded  in  its  progress,  grows  denser,  spreads  out  laterally  till  it  overhangs 
the  base  in  dark  and  irregular  protuberances.  This  cfaanfre  often  takes  place  in  all  the 
cumuli  which  are  near  to  each  other ;  their  bases  unite,  whilst  the  superstructure  remains 
asunder,  rising  up  like  so  many  mountain  summits,  or  masses  of  rocks.  The  cumulo-strati, 
in  which  hail  showers  and  thunder  storms  occur,  look  extremely  black  and  menacing  before 
the  rain  commences.  Sometimes  the  cumulo^tratus  evaporates,  or  changes  again  to  cumulus, 
but  it  oftener  ends  in  the  nimbus  and  rain. 

The  nimbus  remains  to  be  described ;  a  cloud  which  alwa3r8  precedes  the  fail  of  rain, 
snow,  or  hail.  Any  of  the  others  above  described  may  increase  so  much  as  to  obscure  the 
sky,  without  ending  in  rain,  befove  which  the  peculiar  characteristic  of  the  rain-cloud  may 
always  be  distinffujshed.  The  best  way  of  draining  a  clear  idea  of  the  formation  of  the 
nimbus  or  rain-cloud  is  to  observe  a  distant  shower  in  profile,  dnm  its  first  formation  to  its 
fidl  in  rain.  The  cumulus  seems  first  arrested  in  its  progress :  then  a  cirrus  or  cirro-stiatus 
mav  appear  to  alight  on  the  top  of  it  Tlie  change  to  cumuloHstratus  then  goes  on  rapidly ; 
ana  this  cloud,  increasing  in  density,  assumes  that  black  and  threatening  aspect  which  is  a 
known  indication  of  rain.  This  blackness  is  soon  changed  for  a  more  gray  obscurity ;  and 
this  is  the  criterion  of  the  actual  formation  of  rain  drops,  which  now  begin  to  fiiU,  while  a 
cirriform  crown  of  fibres  extends  from  the  upper  parts  of  the  clouds,  and  small  cumuli 
enter  into  the  under  part  After  the  shower  has  spent  itself  the  different  modifications 
appear  again  in  their  several  stations :  the  cirrus,  the  cirro^tratus,  or  perhaps  the  cirro- 
cumulus,  appear  in  the  upper  regions  of  the  air ;  while  the  remaining  part  of  the  broken 
nimbus  assumes  the  form  of  flocky  cumuli,  and  sails  along  in  the  lower  current  of  wind.  The 
reappearance  of  large  cumulo-strati  indicates  a  return  of  the  rain.  In  showery  weather,  the 
alternate  formaticm  and  destruction  of  rain-clouds  goes  aa  rapidly,  and  is  attended  by  the 
other  modifications  in  succession,  as  above  descried.  From  its  connexion  with  local 
diowers,  the  nimbus  is  distinguished  almost  exclusively  by  bearing  in  its  broad  field  of  sable 
the  honours  of  the  rainbow. 

Rain.  Theories  of  rain  have  been  founded  on  the  above  observations.  Since,  as  alreadj 
mentioned,  a  greater  quantity  of  moisture  can  exist  in  a  given  space  as  the  temperature  is 
higher,  it  is  plain  that  there  is  a  certain  temperature  at  which  air  containing  some  moisture, 
wul  just  be  saturated,  amd  which  is  called  the  point  of  deposition,  or  the  dicing  point;  for. 
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if  cooled  in  the  least  below  this,  the  air  will  deposit  moisture.  When  the  cooling  in  the 
body  of  air  below  the  dew  point  is  veiy  slight,  the  effect  is  merely  to  disturb  the  trans- 
parency, or  produce  a  fog.  In  the  case  of  dew,  formerly  considered,  the  transparency  is 
not  a^cted ;  because  it  is  not  the  mass  of  air  that  is  cooled  below  the  point  of  deposition, 
but  (xily  a  minute  portion  of  it  which  comes  into  contact  with  sur&ces  cooled  by  radiation. 
When  the  cooling  in  a  body  of  air  below  the  dewing  point  is  considerable,  the  water  is 
deposited  more  copiously,  and  coUectin^  into  drops,  descends  to  the  earth  in  the  form  of 
rain ;  or,  if  the  temperature  be  sufficiently  low,  die  drops  are  partially  frozen,  and  form 
sieet ;  if  fully  frozen,  $now ;  and  if  such  drops  be  large  and  compact,  they  receive  the  appel- 
lati<xi  of  hau. 

Dr.  James  Hutton  d  Edinburgh  made  the  first  attempt  to  account  for  the  phenomena  of 
rain,  &C.  on  known  principles.  Without  deciding  whether  moisture  be  simply  mixed  or 
chemically  combined  m  the  air,  he  coiyectured  from  the  phenomena,  as  is  now  established 
by  experiment,  that  the  quantity  of  aqueous  vapour  which  can  exist  in  air  varies  in  a  higher 
ratio  than  the  temperature.  Hence  he  inferred  that  whenever  two  volumes  of  air  saturated 
with  moisture  are  mixed  at  difierent  temperatures,  a  precipitation  of  moisture  must  ensue, 
in  consequence  of  the  mean  temperature  not  being  able  to  support  the  mean  quantity  of 
vapour.  But  if  the  air,  before  mixture,  was  not  fully  saturated  with  moisture,  then  a 
smaller  quantity,  or  none  at  all,  may  be  deposited.  This  theory  has  been  adopted  by  various 
meteorologists,  particularly  Professor  Leslie  and  Mr.  Dalton :  but  Mr.  Luke  Howard  has 
justly  remarked,  that  it  involves  the  assumption  that  the  mixture  should  have  the  mean 
temperature, — a  point  which  was  then,  and  is  even  yet,  not  quite  settled ;  although  so  &r 
as  experiment  goes,  it  is  fully  more  favourable  to  the  theory  than  the  mean  would  be. 

Mr.  Howard  accordinglv  rejects  Dr.  Hutton*s  theory,  and  alleges  that  rain  is  almost 
in  every  instance  the  re«ilt  of  the  electrical  action  of  clouds  upon  each  other.  This  idea, 
he  thinks,  is  confirmed  by  observations  made  in  various  ways  upon  the  electrical  state 
of  the  clouds  and  rain;  and  he  supposes  that  a  thunder  storm  is  only  a  more  sudden 
and  sensible  display  of  those  energies  which  are  incessantly  operating  for  more  general 
purposes. 

There  are  two  circumstances  deserving  of  notice  in  the  formation  of  the  nimbus  or  rainr 
cloudy  the  spreadin)^  of  the  superior  masses  of  cloud  in  all  directions,  until  they  become,  like 
the  stratus,  one  uniform  sheet ;  and  the  rapid  motion  and  visible  decrease  of  the  cumulus, 
when  brought  under  the  latter.  The  cirri,  also,  which  so  frequently  stretch  from  the 
superior  sheet  upwards,  like  so  many  bristles,  are  supposed  by  some  to  be  temporary 
conductors  for  the  electricity  evolved  by  the  union  of  mmute  particles  of  vapour  into  the 
larger  drops  which  form  the  rain.  In  an  experiment  of  Cavallo^s  with  a  kite  sent  up  360 
feet  in  an  interval  between  two  showers,  and  kept  up  during  rain,  it  seems  that  the  superbr 
clouds  were  positively  electrified  before  the  ram ;  but  on  ue  arrival  of  a  large  cumidus,  a 
strong  negative  electricity  took  place,  which  lasted  while  the  cumulus  was  passing  over  the 
kite.  We  are  not,  however,  warranted  to  conclude  that  the  cumulus  which  brin^  on  rain 
is  always  negative ;  as  the  same  effect  might  ensue  from  a  positive  cumulus  unitmg  with  a 
negative  stratus :  yet  the  general  negative  state  of  the  lower  atmosphere  during  rain,  and 
the  positive  indications  commonly  given  by  the  true  stratus,  render  this  the  more  probable 
opinion.  It  is  not,  however,  abedutely  necessary  to  determine  the  several  states  of  the 
cloods  which  appear  during  rain ;  since  there  is  sufficient  evidence  in  &vour  of  the  con- 
elusion,  that  clouds  formed  m  different  parts  of  the  atmosphere  operate  on  each  other  when 
brought  near  enough,  so  as  to  occasion  their  partial  or  entire  destruction, — an  effect  which 
can  be  attributed  only  to  their  possessing  beibrehand,  or  acquiring  at  the  moment,  the  oppo- 
site electricities.  Such  is  Mr.  Howard's  view  of  the  subject ;  but  until  electricity  itself  aiid, 
in  particular,  the  electricity  of  the  atmosphere,  be  better  understood,  it  is  doubtful  if  the 
phenomena  of  rain  be  brought  any  nearer  home  by  being  ascribed  to  electricity.  In  the 
present  state  of  science,  Dr.  Huttcm's  theory  has  rather  the  advantage  of  depending  on 
principles  which  are  better  known,  though  there  is  some  uncertainty  regarding  meir  fitness 
for  the  purpose. 

Bain  is  very  unequally  distributed  to  the  difierent  regicxis  of  the  globe ;  but  nature  has 
80  arranged  it,  that  it  is  most  copious  in  those  latitudes  where  evaporation  is  most  rapid. 
There  are,  however,  exceptions  to  this  rule ;  for,  on  several  tracts  on  the  earth's  surfiice,  it 
hardly  ever  rains.  These  are  usually  far  inland,  and  are  generally  extensive  plains  utterly 
sterile  and  uninhabitable.  The  want  of  rain  is  in  some  places  partially  supplied  by  the 
copious  deposition  of  dew.  On  the  contrary,  there  are  some  spots  where  it  alwajs  rains,  and 
which  are  mostly  on  the  sea.  As  the  whole  atmosphere,  when  fully  charged  with  humidity, 
is  calculated  to  hold  no  more  water  than  would  form  a  sheet  5  inches  in  depth,  while  the 
mean  annual  deposit  is  about  35  or  40  inches,  it  is  plain  that  the  supply  must  be  firequently 
renewed.  Rain  is  more  abundant  toward  the  equator  than  the  poles,  at  the  searcoast  than 
towards  the  interior,  and  on  elevated  situations  than  on  plains. 

From  tlie  most  authentic  sources,  Mr.  Dalton  has  constructed  the  following  table,  showing 

Vol.  L  16 


183 


SCIENCE  OF  GEOGRAPHY. 


Pa&t  n. 


the  mean  monthly  and  annual  qoantitiea  of  rain  ^iuch  have  fidlen  at  several  places,  bein^? 
the  average  for  many  yean : — 


Jannarjr 

February 

Marah 

Anril 

Liverpool. 
18  Yean. 

• 

11 

^9 

B^ 

Glasgow. 
17  Yean. 

London. 
40  Years. 

Paris. 
15  Yean. 

•  is 

Inch. 

2.310 

2.568 

2.006 

2.010 

2.895 

2J02 

3.697 

a665 

8.281 

8.929 

3.360 

3.839 

Inch. 
2.177 
1.847 
1.523 
2.104 
2.573 
2.810 
3.663 
3.311 
3.654 
3.724 
X441 
3^288 

Inch. 

2.196 

1.653 

1.332 

2.078 

2.118 

2.286 

8.006 

2.435 

2.280 

3.079 

2.634 

2.569 

Ineh. 
3.461 
2.995 
1.753 
2.180 
2.460 
2.512 
4.140 
4.581 
3.751 
4.151 
3.775 
3.955 

Inch. 
5.299 
5.196 
3.151 
2.986 
3.480 
2.722 
4.950 
5.030 
4.874 
5.439 
4.785 
6.084 

Inch. 

3.095 

2.837 

2.164 

2.017 

2.568 

2.974 

3.256 

3.199 

4.350 

4.143 

3.174 

3.142 

Inch. 
1.595 
L741 
1.184 
0.979 
1.641 
1.343 
2.303 
2.746 
1.617 
2.207 
IJNM 
1.981 

Inch. 
1.464 
1.250 
1.172 
1.279 
14136 
1.738 
2.448 
1.807 
1.842 
2.092 
2.292 
1.736 

Fr.  Inch. 
1.238 
1.232 
1.190 
1.185 
1.767 
1.697 
1.800 
1.900 
1.550 
1.780 
1.790 
1.600 

Fr.  Inch. 
2.477 
1.700 
1.927 
2.G86 
2.93r 
2.562 
1.882 
2.347 
4.140 
4.741 
4.187 
2.397 

Mav 

June 

julv 

Aufost 

September 

October 

November 

Deoember 

30.140 

34.118 

37.664 

30.714 

53.944 

1  36.919 

2L331 

20.686 

1  ia649 

33JI77 

The  depth  of  rain,  accordin^f  to  Humboldt,  at  the  latitudes  of  0^,  19^,  45^,  and  60<',  is, 
respectively,  96,  80,  29,  and  17  inches.  In  the  torrid  zone,  a  small  thick  rain  falls  almost 
every  day  on  that  side  of  the  equator  where  the  sun  is ;  but  it  generally  intermits  during  the 
night  La  many  places,  there  are  two  wet  and  two  dry  seasons  in  the  year ;  and  in  some 
regions,  from  the  effect  of  the  mountains  and  peculiar  winds,  places  under  the  same  parallel 
have  their  wet  and  dry  seasons  at  opposite  periods  Though  the  annual  depth  of  rain  be 
greatest  toward  the  equator,  the  number  of  rainy  days  increases  with  the  latitude. 

Aqneous  meteors,  so  essential  to  vegetation,  have  their  salutary  effects  modified  by  the 
chemical  qualitiet  of  the  moisture  in  the  atmosphere.  The  salt  rain  and  dew  of  the  vicinity 
of  the  Ca^nan  Sea,  owing  to  the  vapours  which  are  exhaled  from  the  soil,  probably  contribute 
to  those  saline  efllorescences  which  are  said  to  be  gradually  overspreading  the  once  fertile 
soil  of  Persia.  The  salt  fogs  in  the  west  of  Jutland  are  very  injurious  to  the  foliage  of 
trees,  without  being  hurtful  to  the  grass.  Rain  has  also  been  known  to  be  impregnated  with 
sulphur,  and  with  various  substances  approachmg  to  that  of  animal  and  vegetable  mattera 
Some  of  these  communicate  to  the  rain  a  pecmiar  colour,  as  that  of  blo(3,  &c.  On  the 
other  hand,  fogs  occur  in  which  little  or  no  moisture  is  present :  such  are  called  dry  fog9  ; 
and  are  suppMed  to  be  the  vapours  and  ashes  ejected  by  volcanoes,  and  diffused  in  the 
atmosphere  by  the  winds.  Their  occurring  about  the  time  of  great  eruptions  strengthens 
this  conjecture. 

QlacieTt,  Ice  and  snow  absorb  a  large  portion  of  heat  during  lique&ction,  which  they 
give  out  again  on  freezing ;  for,  in  the  ordinary  process  of  nature,  water  does  not  cool  below 
83^  F.  tiU  the  whole  be  frozen ;  nor  does  ita  temperature  rise  above  that  point,  while  in 
contact  with  ice  or  snow, — ^that  is,  till  the  whole  be  melted.  This  property  has  an  important 
effect  on  ^e  temperature  of  snowy  districts.  It  retards  and  often  prevents  the  occurrence 
of  extreme  cold,  and  it  opposes  a  sudden  rise  of  temperature  above  die  freezing  point  The 
cold  in  the  atmosphere,  as  was  formerly  stated,  continually  increases  with  the  elevation ; 
and,  at  a  certain  height,  depending  on  the  climate  or  latitude,  perpetual  frost  prevails. 
Where  the  ^uth*s  sumce  attains  this  height,  it  is,  with  the  exception  of  some  steep  or  ver- 
tical cliflb,  continually  covered  with  snow.  The  snow  acquires  new  additions  from  time  to 
time  *,  for,  though  it  may  melt  slowly  from  the  heat  of  the  ground  on  which  it  rests,  yet  it 
suffers  little  decay  externally,  except  what  the  air  carries  on  by  evaporation.  The  warmth 
of  the  solar  rays  may  soften  it  a  little,  but  this  only  tends  to  its  farther  consolidation.  Masses 
of  this  sort  are  called  glaciers.  By  accumulating  in  the  manner  just  mentioned,  they  often 
become  top-heavy,  or  acquire  such  an  enormous  weight  as  to  break  their  hold,  or  crusn  their 
lower  parts,  which  fere  besides  liable  to  be  undermmed  by  the  warmth  of  the  mountain  on 
which  they  rest  Hence  it  not  unfrequently  happens,  that  hu^e  masses  of  ice  or  conglo- 
merated snow  slide  or  roll  down  the  sides  of  mountains,  transportmg,  perhaps,  large  stones  or 
fragments  of  rocks  to  which  they  had  adhered,  or  which  had  been  separated  from  their  beds 
by  the  agency  of  the  weather.  Detached  glaciers  often  descend  into  districts  having  a 
mean  temperature  considerably  above  the  melting  point  of  snow.  But  so  great  is  the  heat 
consumed  in  liquefying  such  huge  masses,  that  years  may  elapse  before  they  entirely  dis- 
appear ;  and  during  that  interval  others  descend ;  and  so  on  continually.  So  that  the  limit 
of  perpetual  snow  may  be  found  in  a  climate  where  little  snow  falls  from  the  clouds.  When 
glaciers  descend  into  the  sea,  and  particularly  when  detached  and  floating,  they  are  termed 
icebergs. 

The  snow-line,  or  lower  limit  in  mountains  covered  with  perpetual  snow,  descends  in 
winter  and  rises  again  in  summer.    Under  the  equator,  this  change  is  scarcely  perceptible ; 


Book  n.  METEOROLOGY.  188 

bat  it  incroases  with  the  latitude,  and  in  hi^h  latitudes  the  sDow-liae  haa  a  great  nowe.  The 
directicD  of  the  prevailing  winds,  with  many  circumstancee  too  numerous  to  be  detailed,  has 
each  its  effect  The  snow-line  is  lower  on  the  sides  of  mountains  turned  from  the  sun,  than 
on  acclivities  which  receive  his  ravs  more  perpendicular  to  their  sur&ces.  Hence  it  happens, 
that  one  side  of  a  mountain  may  be  covered  with  perpetual  snow,  whilst  at  the  same  height 
on  the  opposite  side  it  is  in  a  state  of  cultivation.  The  snow-line,  therefore^  depends  so 
much  on  localities,  that  no  general  rule  can  be  given  for  computing  its  altitude.  Though 
often  employed  for  estimating  the  heights  of  mountains,  it  is  a  most  mllacious  criterion. 

Humboldt  gives  the  followmg  heights  of  perpetual  snow  in  different  parts  of  the  world : — 
Andes  of  Quito  (lat  1°  to  !">  300,  2400  toisesL  Volcano  of  Purace  (lat  29  18'),  2420toisoa 
ToUma  Hat  4'>  46'},  2380  toises.  Nevados  of  Mexico  (lat  10»),  2350  toiaea  Himalava 
(lat  31°),  northern  side,  1950  toises ;  southern  side,  2605  toises.  Summit  of  Sierra  Nevada, 
Grenada  (lat  37°  10'),  1780  toises.  Caucasus  (lat  42°  to  43°),  1650  toises.  Pyrenees  (lat 
42°  5'  to  43°),  1400  toises.  Swiss  Alpa  (lat  46°),  1370  toises.  Carpathian  mountains 
(40°  100, 1330  toises.  Norway  (lat  6P  to  OT"),  850  to  600  toises;  and  (Ut  70"  to  71''  SO') 
560  to  366  toises. 

Colour  of  tke  Aimo$phere.  That  the  air  has  a  blue  cdour,  has  been  conjectured  because 
a  distant  landscape  appears  of  that  cast,  which,  however,  is  greatly  diminished  by  a  good 
telescope.  Newtoo  aacribed  this  phenomenon  to  the  greater  refrangibility  of  the  blue  rays; 
and  some  consider  it  the  efiect  of  vapour.  The  appearance  of  the  sky,  when  viewed  firom 
a  high  mmmtain,  is  of  a  deep  blue,  approaching  to  black.  But  this  must  be  in  some  way 
illosory ;  because  the  upper  atmosphere  is  hkfhly  transparent,  as  the  heavenly  bodies  shine 
with  i^craued  splaiikjr  i~         -«   /         i~    " 

Sbct.  IV. — Luminmu  Meteori, 

Ttke  refraction  and  reflection  of  light  by  air  produce  a  remarkable  phenomenon.  While 
the  rays  of  light  move  in  a  medium  (^  uniform  density  and  composition,  they  are  straight; 
but  when  they  pass  obliquely  into  a  medium  of  a  different  density,  they  are  bcmt  or  reacted 
toward  the  denser  medium.  The  rays  of  light,  therefore,  whibt  oomuif  through  the  atmcv 
^here  from  the  heavenly  bodies,  are  always  entering  into  a  denser  and  denser  stratum  of 
air,  and  are  0(His8quently  bent  down  towards  the  eaitb.    The  different  rays  suffer  different 

Ed^ees  of  refraction,  according  to  their  colour.  That  of  red  is  the  least,  then  orange, 
*  >w,  green,  light  blue,  indigo,  and  violet  All  solid  bodies  have  the  proper^  of  reflectmg 
t ;  and  it  is  probable  that  all  bodies  whatever  reflect  lifht  in  a  greater  or  less  degree, 
clouds  and  air  possess  this  poperty.  The  rays  which  are  the  most  refrangible,  are 
also  the  most  easily  reflected.  When  the  skjr  shines  with  a  fine  azure  hue,  it  is  by  means 
of  the  more  reflexible  rajrs,  which  are  first  rejected  from  the  earth,  and  afterwards  returned 
Inr  the  atmosphere.  The  refraction  and  reflection  of  light  enable  it  to  difluse  itself  over 
the  atmosphere,  illuminating  our  hemisphere  for  a  considerable  time  after  the  sun  has  gone 
down  and  before  he  has  arisen,  producing  the  morning  and  evening  twilight. 

The  rainbow  is  a  circular  uaage  of  Uie  sun,  variously  coloured,  and  produced  thus  :— 
The  solar  ravs,  by  entering  the  £ops  of  foiling  rain,  are  refracted  to  their  fiurther  sur&ces^ 
and  thence,  bv  one  or  more  reflections,  transmitted  to  the  eye.  But  on  escapin^^  from  the 
drop,  they  undergo  a  second  refiraction,  by  which  the  rays  are  separated  into  theff  diflferent 
oolooTB ;  and  in  this  state  are  exhibited  to  an  eye  properly  placeid  to  receive  them.  The 
rainbow  is  never  seen  but  when  rain  is  foiling,  and  the  sun  and  bow  are  always  on  opposite 
sides  of  the  observer. 

The  halo  is  a  broad  circle  of  a  variable  diameter,  sometimes  white,  but  more  commonly 
ezhfliNting  a  foint  representation  of  the  colours  of  the  rainbow.  It  appears  in  a  thin  cloud, 
or  in  a  base,  around  the  sun  and  moon^s  disc. 

The  corona  is  a  circular  space,  fiiU  of  mild  whitish  li^t,  around  the  moon's  disc.  It 
sometimes  passes  into  a  yellowish  or  lm>wnish  colour  towa^  the  edges.  This  and  the  Aolo 
are  popularly  known  by  the  name  of  bum;  and  the  latter  is  accounted  a  prognostic  of  rain, 
especially  when  its  diameter  is  large. 

Parhelia  or  mocJk-^sttfis  are  images  which  appear  sometimes  above  and  sometimes  below 
the  disc  of  the  true  sun.  They  are  supposed  to  be  seated  in  the  points  of  intersection  of 
diflerent  halos,  and  to  derive  their  brightness  from  the  union  of  several  reflections.  Parhelia 
are  sometimes  surrounded  by  a  whitish  border,  sometimes  by  the  colours  of  the  rainbow. 
They  are  rarely  quite  circular,  and  some  have  luminous  trains,  as  haa  likewise  the  sun  him- 
weK,  when  near  the  horizoD,  in  the  vicinity  of  Hudsan*s  Bay..  It  is  there,  and  in  similar 
coU  ^^VK7  situations,  that  parhelia  are  usually  seen. 

MockHoooons  or  paraselene  are  of  less  frequent  occurrence  than  parhelia,  but  they  are 
geneimlly  ascribed  to  a  similar  cause. 

Luminous  shadows  or  glories  are  remarkable  phenomena,  in  which  a  spectator  sees  his 
aliadow  projected  on  a  cloud  with  a  luminous  ring,  sometimes  coloured  like  the  rainbow* 
encircling  his  head.  The  spectator,  in  such  esses,  must  either  be  on  an  elewkioot  or  the 
doud  must  be  vefy  law.    Tke  shadow  is  usually  of  an  eaonnoos  size. 
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Looming'  is  the  tenn  used  by  sailors  to  express  a  carious  optical  deception,  by  which 
objects  come  into  view,  thougfh  materially  altered  as  to  their  real  situation  or  position.  The 
French  call  it  mirage^  and  the  Italians  fata  morgana.  It  often  happens  at  sea,  that  a  dis- 
tant ship  appears  as  if  painted  in  the  sky,  perhaps  in  an  inverted  position,  and  not  suf^rted 
by  the  water.  Sunken  rocks  and  sands  appear  as  if  raised  above  the  surface.  The  Swedes 
long  searched  in  vain  fi>r  an  iUusory  island  of  this  sort,  which  they  saw  from  a  distance,  as 
if  placed  between  the  isles  of  Aland  and  the  coast  of  Upland.  The  shipping  and  building 
on  the  shore  of  Naples  have,  from  Messina,  sometimes  appeared  floating  mverted  in  the  aur. 
In  1796,  the  French  coast  appeared  distinctly  raised  above  the  sea,  for  an  hour,  as  viewed 
from  the  opposite  shore  of  Sussex.  To  the  French,  whilst  marching  in  the  Egyptian  deserts, 
the  sandy  plain  covered  in  the  distance  by  a  dense  vapour  present^  the  illusive  image  of  & 
vast  lake,  towards  which  they  hastened,  but  could  never  reach  it. 

The  aurora  borealis,  or  northern  light,  is  a  remarkable  luminous  phenomenon  which 
occurs  during  night,  and  most  commonly  in  clear  or  frosty  weather.  It  is  unknown  in  low 
latitudes,  and  becomes  more  frequent  as  we  recede  from  the  equator.  But  it  is  doubtful  if 
its  maximum  either  as  to  frequency  or  brilliancy  be  at  the  pole ;  for  in  the  late  north  polar 
expeditions  it  was  seen  to  the  south  of  the  observer,  whereas  at  greater  distances  from  tiie 
pole  it  appears  to  the  north  or  a  little  to  the  west  of  north  of  the  spectator.  It  is  usually  of 
a  reddish  colour,  inclining  to  yellow,  and  sends  out  frequent  coruscations  of  pale  light, 
which  seem  to  arise  from  the  horizon  in  pyramidal  undulating  forms,  and  shoots  with  great 
velocity  towards  the  zenith.  Some  maintain  that  a  whizzing  noise  accompanies  this  pheno- 
menon, but  this  is  not  very  well  ascertained.  The  light  appears  sometimes  remarkably  red, 
as  was  the  case  in  many  parts  of  Europe,  Dec.  5, 1737.  The  aurwa  borealis  frequently 
appears  in  the  form  of  a  luminous  arch,  chieflv  in  the  spring,  and  in  the  autumn  of  a  dry 
season.  The  arch  is  partly  bright  and  partly  dark,  but  generally  transparent  This  kind  of 
meteor  is  almost  constant  durmg  the  long  winter  nights,  in  high  latitudes.  The  ''  merry 
dancers,*'  as  it  is  called  in  Shetluid,  afibrd  the  inhabitants  ^eat  relief  amid  the  gloom  of 
their  long  dreary  nighta  They  commonly  appear  at  twilight  near  the  horizon,  of  a  dun 
yellow,  and  sometimes  continue  so  for  several  hours,  without  motion ;  afterwards  ^ey  break 
into  streams  of  a  stronger  light,  passing  into  columns  and  innumerable  different  shapes. 
During  this,  the  colour  varies  from  all  the  tints  of  yellow  to  the  most  obscure  russet,  exhi- 
biting the  most  beautiful  appearance.  In  the  northern  parts  of  Sweden  and  Lapland,  the 
aurora  borealis  is  singularly  beautiful,  and  affords  to  travellers  a  very  fine  light  during  the 
whole  night  In  Hudson's  Bay  it  difllises  a  variegated  splendour  sometimes  equal  to  that 
of  the  full  moon.  Similar  lignts  were  observed  by  Dr.  Forster  towards  the  south  pole,  but 
they  were  much  feebler  than  in  the  northern  hemisphere.  The  cause  of  such  phenomena  is 
unknown.    Some  ascribe  them  to  electricity  and  magnetism. 

The  electricity  of  the  atmosphere  is  very  imperfectly  understood.  In  storms,  the  clouds 
usually  exhibit  the  vitreous  or  positive  electricity.  In  summer,  when  the  earth  is  dry,  and 
the  day  warm  and  serene,  the  electricity  of  the  air  increases  from  sunrise  to  noon ;  in  which 
state  it  continues  for  an  hour  or  two,  and  a^ain  diminishes,  till  the  dew  appear.  It  revives 
towards  midnight,  and  again  decreases  till  it  become  insensible. 

The  phenomena  of  thunder  are  so  well  known,  as  to  rec^uire  no  description ;  but  no  satis- 
fiLctory  explanation  has  yet  been  discovered,  except  that  it  is  intimately  connected  with  elec- 
tricity, which  being  itself  in  a  great  measure  among  the  incognita^  leaves  us  still  in  the 
dark.  Thunder  is  more  frequent  as  we  approach  the  equator,  and  decreases  as  the  latitude 
increases,  being  totally  unknown  in  the  arctic  regions.  It  lb  a  very  rare  phenomenon  m 
intensely  cold  weather,  and  seldom  occurs  during  night  in  the  temperate  zones.  It  is 
usually  attended  by  heavy  showers  of  hail  or  sleet,  and  less  frequently  by  rain.  The  distance 
of  thunder  may  be  estimated,  by  allowing  IICK)  feet  fbr  each  second  wluch  el^Mes  between 
seeing  the  flash  of  lightning  and  hearing  the  report  It  is  seldom  heard  at  a  greater  dis- 
tance than  two  miles,  and  only  does  mischief  when  very  near. 

St  Elmo's  fire  is  a  faint  light  which  seems  to  adhere  to  the  points  of  bodies  carried  swiftly 
through  the  air.  It  appears  on  the  tops  of  ship  masts,  and  at  the  points  of  spears  and  other 
warlike  instruments  when  in  motion.  It  is  generally  believed  to  be  an  accumulation  of 
electric  matter.  A  single  flame  of  this  sort  was  called  by  the  ancients  Helena,  When 
seen  in  pairs,  they  were  called  Castor  and  PoUux, 

Fire-balls  are  those  luminous  bodies  which  appear  usually  at  a  great  height  i^ve  the 
earth,  and  were  on  that  account  long  known  by  tiie  term  meteoTj  which  is  now  applied  to 
many  other  aerial  phenomena.  They  present  a  very  imposing  appearance,  and  are  seen  of 
an  immense  size,  sometimes  red,  but  oftener  of  a  vivid  dazzling  white.  They,  traverse  the 
atmosphere  with  amazing  velocity.  This,  and  their  great  height,  have  been  inferred  from 
their  being  seen  from  various  distant  places  almost  at  the  same  instant  Sometimes  they 
burst  in  pieces,  or  discharge  torrents  of  flames,  with  a  detonation  making  both  the  air  and 
earth  to  tremble.  Some  of  these  balls  desccmd  like  lightning,  break  throu^  the  roo&  of 
buildings,  destroy  animals,  and  shatter  vessels  at  sea ;  in  short,  they  are  often  attended  with 
all  the  disastrous  efllects  of  thunder  and  li^^tning,  with  which  they  are  occasionaHy  accom- 
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panied.  Some  oonider  these  baUs  to  be  great  maases  of  electric  matter,  paamng  jBram  one 
place  to  another.    OtherB  aappoae  them  to  be  the  same  with  the  aerolites. 

Aerolites,  or  meteoric  stones,  have  frequently  descended  from  the  atmosphere  from  the 
remotest  antiquity.  Both  the  above  opinions  may  be  in  so  fiu:  correct ;  because  the  fire-balls 
exhibit  very  different  appearances.  PhUosophers  are  very  much  divided  regaidingf  the  ori- 
gin of  meteoric  stones.  Some  imagine  them  to  be  ejected  from  volcanoes  on  the  euth's  snr- 
mce ;  others  from  volcanoes  on  tl^  moon.  A  third  class  maintain,  that  they  are  generated 
by  the  combinati(xi  and  condensation  of  their  component  parts,  previously  difllised  in  the 
atmosphere  in  the  gaseous  fimn.  Others  allege,  that  they  are  detached  stones  moving 
through  the  boundless  regions  of  space,  and  which  casually  come  into  contact  with  our 
pbmet  AU  these  are  little  else  than  conjecture,  although  their  fimnatkm  in  the  atmosphere 
IS  the  most  plausible.  A  numerous  list  <^  the  most  authentic  falls  of  such  bodies  is  given 
in  PhiL  Mag.  vol.  bcvii 

Falling  stars  are  very  ordinary  phenomena  everywhere,  but  still  they  belong  to  a  clasB 
which  is  not  well  understood.  Near  the  place  of  their  apparent  descent,  a  fmtid  gelatinous 
substance  has  frequently  been  found,  <^  a  whitidi  yellow  colour.* 

The  zodiacal  light  is  a  luminous  appearance,  seen  after  sunset,  or  befinre  sunrise,  some- 
what similar  to  the  jnilky  way,  but  of  a  fiunter  light,  in  the  fi^^ure  of  an  invited  cone  or 
pyramid,  with  its  base  towards  the  sun.  Its  axis  is  variously  mclined  to  the  horizon,  and 
makes  an  angle  of  nearly  7^  with  the  plane  of  the  ecliptic.  The  earliest  distinct  account 
of  it  was  given  by  Cassini  in  168S ;  but  this  affiirds  iio  ground  for  supposing  that  it  had  not 
existed  or  been  seen  prior  to  that  date :  it  is  always  observable,  when  the  sky  is  clear,  in  ^e 
torrid  zone ;  but  is  more  rarely  to  be  found  as  we  recede  from  the  equator.  The  season 
most  &vourable  for  observing  it  is  about  the  beginning  of  March :  it  is  much  brighter  in 
some  years  than  others,  and  was  particularly  brilliant  at  Paris,  16th  February,  1709.  The 
zodiacal  light  lies  in  the  plane  of  the  sun^s  equator,  and  is  therefore  supposed  by  some  to  be 
connected  with  his  rotation. 

Sktt.  v.— Wtnifo. 

Winds  are  currents  of  air  occasioned  by  the  disturbance  of  the  equilibrium  of  the  atmo- 
sphere by  the  unequal  distribution  of  heat  The  general  tendency,  in  such  circumstances, 
is  for  the  heavier  columns  to  displace  the  lighter ;  and  for  the  air  at  the  earth's  surface  to  move 
from  the  poles  toward  the  equator :  in  consequence  of  the  rotation  of  the  earth,  on  its  axis, 
another  motion  is  combined  with  the  currents  just  described.  The  air,  which  is  constantly 
moving  from  points  where  the  earth's  motion  on  its  axis  is  slower  to  those  where  it  is 
quicker,  cannot  have  precisely  the  same  motion  eastward  with  the  part  of  the  surface  over 
which  it  is  passing;  and  therefore  must,  relatively  to  that  sur&ce,  acquire  a  motion  some- 
what westerly.  Tlie  two  currents,  therefore,  from  the  opposite  hemispheres,  will,  on  meet- 
ing, about  the  equator,  destroy  that  part  of  each  other's  motion  which  is  in  the  direction  of 
the  meridian,  leaving  nothing  but  their  united  motion  towards  the  west  Such  is  the  cause 
of  the  trade^windi  as  proposed  and  rejected  by  Dr.  Halley :  it  was  shortly  after  revived  by 
Hadley,  and  is  pretty  generally  received.  llie  trade-wind  (with  certain  exceptions)  blows 
ccmstantly  from  the  east,  between  Uie  latitudes  of  90^  N.  and  30^  S. ;  it  declines  somewhat 
from  due  east,  towards  the  parallel  to  which  the  sun  is  vertical  at  different  seasons  of  the 
year.  The  only  supply  for  the  air  constantly  abstracted  from  the  higher  latitudes  must  be 
made  by  a  counter  current,  in  the  upper  regions  of  the  atmosphere,  carrying  back  the  air 
from  the  equator  to  the  poles.  In  a  zone  of  variable  breadth,  widiin  the  region  of  trade- 
winds,  calms  and  rains  prevail,  caused  probably  by  the  mingling  and  ascending  of  the  oppo- 
site currents.  High  lands  change  or  interrupt  the  course  of  the  trade-winds :  thus,  under 
the  lee  of  the  African  shore,  calms  and  variable  winds  prevail  near  the  Cape  Veid  islands, 
while  an  eddy,  or  counter  current  of  air  from  the  south-west,  is  generated  under  the  coast 
of  Guinea.  The  k^  barrier  of  the  Andes  shelters  the  sea  on  the  Peruvian  shores  from 
the  trade-vrinds,  which  are  not  folt  till  a  ship  has  sailed  eighty  leagues  westward ;  but  the 
intervening  space  is  occupied  by  a  wind  finom  the  south.  In  the  indian  ocean,  the  trade- 
wind  is  curiously  modified  by  the  surrounding  land :  the  southern  trade-wind  blows  regularly 
from  the  east  and  south-east,  from  10^  to  23^  south  latitude ;  but  between  10^  south  uid  the 
equates  north-west  winds  prevail  from  October  to  April,  and  south-east  the  rest  of  the  jear ; 
while  north  of  the  equator,  the  wind  is  south-west  in  summer,  and  north-east  in  wmter : 
these  are  called  moruoons,  but  are  not  fliUy  understood. 

As  to  the  parts  of  the  globe  that  lie  beyond  the  region  of  trade-winds,  calms  prevail  pretty 
generally  over  a  narrow  space;  beyond  which,  the  region  of  variable  winds  extends  probably 
to  the  polea  Mi.  Forster  (Amervee^  that  beyond  the  tropics  the  west  winds  are  most  common. 
He  also  supposes  that  east  winds  have  an  ascendencjr  within  the  antartic  circle.  According 
to  Robins,  a  westerly  wind  almost  constantly  prevails  about  latitude  OOP  S.  in  the  Pacific 

•  Profeaior  Brandn,  of  BrwlAtt,  hu  pabiiabed  a  eurioai  T^tatitt  on  FaiUng  Start,  to  which  wt  nay  divect  tl» 
sttentioo  <^  oar  readen.  _  _, 
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Ocean.  In  Hodson't  Bar,  weaCerly  winds  provaU  daring  three  foarths  of  the  year,  aa  alao 
in  Kamtschatka.  At  Melville  ialandf  tlie  north  and  north-west  winds  prevail :  on  account  of 
these  winds,  the  Atlantic  may  be  crossed  eastward  in  about  half  the  time  of  retaining 
westward. 

Sea  and  land  breezes  arise  from  the  same  general  principle  which  chiefly  occasions  the 
trade-winds :  during  the  day,  when  the  sun  renders  the  snr&ce  of  the  land  wanner  than  that 
of  the  sea,  the  wanner  rarefied  air  of  the  land  ascends,  being  buoyed  up  and  displaced  by 
the  heavier  air  rushing  from  the  sea,  and  thus  forming  the  sea  breeze ;  but  the  reverK  often 
happens  durin^f  the  night,  when  the  sur&ce  of  the  land  becomes  colder  than  the  sea,  and 
occasions  a  wmd  from  the  land,  or  a  land  breeze.  Winds  of  this  sort  are  nM»re  frequent 
about  islands  and  small  peninsulas  than  in  other  situations ;  but  they  are  not  confined  to  any 
particular  latitude. 

A  variety  of  local  winds  have  also  been  observed.  The  etetian,  which  is  a  northerly  or 
north-easterly  wind,  prevails  very  much  in  summer  all  over  Europe.  Pliny  describes  it  as 
blowing  regularlv  in  Italy  for  forty  days  after  the  summer  solstice.  It  is  supposed  to  be  a 
part  of  the  great  lower  current  moving  towards  the  equator.  Another  northern  wind,  which 
oftfim  continues  about  a  mcmth  in  February  and  Blarch,  is  called  the  omUhum  wind,  because 
some  birds  of  passaffe  then  make  their  appearance  in  the  south  of  Europe.  A  *pwU,  or 
sudden  gust  or  wind,  is  common  in  many  places ;  and  when  its  impetuosity  is  sufficient  to 
bear  along  trees,  buildings,  &c.,  it  is  called  a  hurrictme ;  such  winds  have  frequently  a 
whirling  motion,  and  are  accompanied  with  torrents  of  rain  or  hail,  and  even  thunder ;  these 
are  sometimes  called  tornadoes :  they  are  principally  confined  to  the  torrid  zone.  The  nrocoo 
is  a  hot  southern  wind,  known  <m  the  shores  of  the  Mediterranean ;  when  it  reaches  Naples 
and  Sicily,  it  is  verv  moist  and  relaxing  to  the  human  frame.  Some  wann  climates  are 
occasionally  visited  by  excessive  hot  pes&lential  winds,  generally  finom  the  south,  and  known 
under  a  great  variety  of  names  in  difierent  quarters.  Such  are  the  kamtm  of  Egypt,  the 
aimoom  or  aamiel  of  Arabia  and  the  Desert  The  deleterious  efiects,  which  fiiequently  cut 
off  whole  hordes  or  caravans,  are  sometimes  ascribed  to  the  predominance  of  one  of  the 
component  gases  of  the  air,  or  to  a  mixture  of  nitrous  gas,  dtc. ;  but  this  is  not  well  ascer- 
tained. The  verv  arid  state  of  the  air,  bearing  along  vast  quantities  <^  buniing  sand  and 
dust,  most  of  itself  be  very  prejudicial  to  animal  life.  The  Karmattan  is  a  warm,  dry,  east 
wind,  which  occurs  in  Gkunea,  and  is  alao  of  an  unwholesome  description. 

The  velocity  of  the  wind  varies  fitxn  nothing  up  to  100  miles  in  an  hour ;  but  the  maximum 
is  variously  stated  by  difierent  authors.  According  to  Smeaton,  a  sentle  breeze  moves 
between  4  and  5  miles  per  hour,  and  has  a  force  of  about  2  ounces  on  a  foot ;  a  brisk  pleasant 
gale  moves  firom  10  to  15  miles,  with  a  force  of  12  ounces ;  a  high  wind,  30  to  35  miles, 
with  a  force  of  5  or  6  pounds ;  a  hurricane,  bearing  along  trees,  h^ises,  dzc.  has  a  velocity 
of  100  miles,  and  a  force  of  49  pounds  on  the  square  foot 

The  force  of  the  wind  is  nearly  as  the  square  of  the  velocity  multiplied  by  the  density  of 
the  air.  Some  interesting  experiments  are  described  by  Colonel  Boiufoy,  AnnaU  Phil, 
voL  viiL  p.  94. 

The  atmosphere  is  the  vehicle  of  sound,  and  we  shall  close  this  brief  sketch  by  noticing 
this  property.  Till  lately,  the  velocity  of  sound  used  to  be  greatly  over-rated.  From  the 
experiments  />f  Dr.  Moll,  in  the  plains  of  Utrecht,  in  1823,  it  appears,  that  the  mean  velocity 
of  sound  is  nearly  1100  feet  per  second ;  but  it  varies  a  litUe  with  the  temperature  ana 
humidity  of  the  air.    See  Phil,  Trane,  for  1824. 


CHAPTER  n. 

HTDROLOGT. 

This  branch  of  natural  history  makes  us  acquainted  with  the  various  properties  and  rela- 
tions of  the  waters  of  the  globe.  Any  definition  of  water  is  unnecessary ;  but  mankind  must 
have  remarked,  at  a  very  earl^  neriod,  that  the  waters  distributed  over  Uie  globe  differ  con- 
siderably in  their  fitness  for  drinking,  for  preparing  food,  and  for  other  domestic  purposes. 
These  difilbrences  are  occasioned  l^  the  foreign  Indies  which  this  liquid  holds  in  a  state  of 
solution  or  saspensicxi ;  for  water  is  capable  of  dissolving  a  greater  number  of  substances 
than  any  other  fluid.  Hence  it  is  scarcely  ever  found  native  in  a  state  of  absolute  puritv : 
in  some  cases,  the  quantity  of  foreign  matter  is  so  minute,  as  to  have  little  influence  on  the 
taste  or  other  properties ;  but  in  other  instances  they  are  so  abundant,  as  to  render  it  unfit 
for  common  use,  or  even  noxious ;  while  at  other  times  it  is  medicinal,  &c.,  according  to  the 
nature  of  the  substances  with  which  it  is  imnregnated.  Native  water,  firee  finom  colour,  is 
almost  never  poisonous,  especially  if  it  be  at  the  same  time  tasteless ;  but  if  blue  from  cop- 
per, green  firom  iron,  or  brown  fixsn  vegetable  impregnation,  it  is  unfit  for  the  use  of  man. 
Water  performs  the  most  important  mnctions  in  Sie  vegetable  and  animal  kingdoms,  and 
enters  largely  into  their  compositions,  as  a  constituent  part 
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The  nbrtBDoe  of  water  jpwyaubi  itself  under  three  dilflbrent  fanm  of  eggiegatML  If 
onder  sofficient  preanire,  it  la  liquid  at  aU  tempenttores  above  32°,  so  &r  as  la  known.  It  is 
densest  at  the  temperatnre  of  40°.  When  cooled  down  to  92°,  it  ordinarily  assumes  the 
wcAid  finrm  of  ice ;  but  if  ff'^eat  care  be  taken  to  avcnd  agitation,  it  may  be  cooled  almost  to 
aero^  without  freezing.  Congelation  commences  in  the  form  of  prismatic  crystals,  crossing 
each  other  at  an^^les  of  00°  or  120°,  and  the  temperature,  however  low  belbie,  instantly 
rises  to  32°.  Dunng  this  process,  the  mass  expands  with  a  prodigious  force,  the  volume 
suddenly  increasing  about  a  ninth  part  Glass  bottles  fiUed  with  water,  and  properly  straped, 
are  burst  during  its  cooffelation,  and  the  same  has  happened  to  a  strong  bomb^dielL  Water 
passes  into  vapour  at  all  temperatures,  and  under  any  pressure;  when  the  elasticity  of  the 
vmpoor  equals  or  exceeds  the  incumbent  pressure,  the  process  proceeds  with  violence,  aiid  is 
called  boiling.  Under  the  ordinair  pressure  of  the  atmosphere,  this  takes  place  at  about 
212°  of  fUirenheit*8  scale;  but  the  boiling  temperature  varies  with  the  pressure:  hence, 
water  boils  at  a  lower  temperature  on  a  mountain  top,  and  at  a  higher  in  a  deep  pit 

The  relations  of  water  to  heat  are  very  remarkable.  With  the  exception  of  hydrogen 
ffas,  it  absorbs  more  heat  in  warming,  and  parts  with  more  in  cooling,  than  other  bodies  do. 
Hence,  large  bodies  of  water  have  a  powerful  influence  in  checking  or  retarding  sodden 
aheratioos  of  temperature  in  the  surrMmding  air.  Ice,  in  meltingTabsorbs  as  mucS  heat  as 
would  raise  its  temperature  140°,  and  gives  out  the  like  quantity  again  in  freezing, — a  pro- 
perty that  enables  it  to  resist  or  retard  sudden  alterations  of  temperature  in  cold  climates,  in 
a  more  remarkable  degree  than  the  other ;  which,  however,  exerts  iti  influence  in  the  torrid 
and  temperate  as  well  as  in  the  fiig^  zone.  Lastly,  water,  in  assuming  ^e  elastic  form, 
absorbs  heat  sufficient  to  raise  its  temperature  1000°,  and  parts  with  as  much  during  re-oon- 
densing  into  vrater;  so  that  water  possesna  an  almost  boundlesB  influence  in  tempering 
climate. 

Water,  as  to  iti  composition,  was  long  ranked  among  the  simple  elements;  but  the 
researches  of  modem  chemistry  have  ascertained  that  it  is  a  compound  of  88.0  cif  oxygen, 
and  ILl  of  hydrogen;  or  its  composition  by  vdume  and  weigjit  may  be  thus  stated :  one 
volume  of  oxygen  combined  with  two  of  hydrogen,  or  eight  parts  bv  weight  of  oxygen,  with 
one  of  hydrogen.  It  is  composed  and  decomraed,  during  many  or  the  operations  of  nature, 
and  its  chemical  agency  is  almost  universaL  It  is  an  ingredient  in  most  bodies  which 
appear  under  the  crystalline  form. 

Sect.  I— TOe  Ocean. 

The  ocean  is  the  origin  and  ft«mtam  of  all  the  other  waters  idiich  occur,  in  whatever 
fttm,  on  the  lace  of  the  ijlobe.  According  to  some  naturalists,  it  fbrms  the  remains  of  the 
menstmom  or  chaotic  fhiid,  in  which  all  solid  bodies  were  ori^inall^  held  in  a  state  of  aolu- 
tkm,  and  from  which  they  have  been  precipitated  or  crystallized,  m  short,  brought  to  their 
present  state,  during  the  countless  ages  which  these  procossos  are  supposed  to  have  occupied, 
anterior  to  the  creation  of  man:  be  this  as  it  majr*  we  are  certain,  that  it  is  fhxn  the  vapours 
exhaled  by  the  ocean  that  the  atmomihere  is  fhrnished  with  sufficient  moisture  to  supnort  and 
the  organized  beinjfs  which  inhabit  the  earth.  All  nature  Umgnishes  when  the 
ere  wiuhoids  its  ram  and  dews;  plants  ftde  and  droop;  animals  feel  their  streiufth 


fiuling;  even  man  himself  breathing  nothing  but  dust,  can  with  difficulty  procure  shelter 
from  the  sultry  heat  by  which  his  frame  is  parched  and  overpowered,  liie  ocean  is  the 
grand  thoroufn&re  of  commerce,  forming  a  medium  of  communication  between  the  most 
distant  and  o&erwise  inaccessiUe  portions  of  the  earth.  It  consists  of  one  continuous  fluid, 
spread  round  the  land,  and  probulv  extending  from  pole  to  pde.  All  the  guUi,  all  the 
inland  seas,  form  only  portions  detached,  but  not  entirely  separated,  from  that  universal  sea, 
denominated  the  ocean.  Gepgrurfien  roundly  estimate  the  ocean  and  its  branches  to  occupy 
three  fourths  of  the  entire  surnce  of  the  globe.  But  to  ascertain  the  exact  proportion 
between  the  land  and  water  will  affiird  them  ample  employment  for  ages  to  come,  though 
every  day  adds  to  the  stock  of  information  already  acquired. 

The  ocean  is  variously  subdivided  by  difierent  authors:  it  may  be  conveniently  divided 
into  five  great  basinsL 

The  racific,  so  named  from  its  comparative  tranquillity,  and  often  called  also  the  Grreat 
South  Sea,  separates  Asia  firom  America.  It  is  the  largest  of  the  basins,  and  somewhat 
exceeds  the  entire  surfbce  of  drv  land.  Its  greatest  extent,  from  east  to  west,  is  about  3700 
leagues,  and  breadth  2700.  It  is  bounded  on  the  east  bjr  the  western  and  north-west  shores 
of  America,  and  on  the  west  bv  the  eastern  coasts  of  Asia:  on  the  western  side,  and  between 
the  tropioi,  its  surfoce  is  studded  with  innumerable  poups  of  inlands,  all  remarkably  small ; 
and  oonsiirting  generally  of  coral  reefs,  risnur  up  uke  a  wall  from  unknown  depths,  and 
emerging  but  a  very  little  above  the  sea.  These  islands  are  the  wcnrks  of  innumerable 
minute  insects,  whose  incessant  labours  are  thus  gradually  forming  new  lands  in  the  bosom 
of  the  ocean.  On  the  western  side,  it  communicates  with  the  inland  seas  of  Japan  and 
Okotsk,  the  Yellow  and  Chinese  seas;  and  on  the  eastern  side,  it  has  the  mleti  of  California 
and  QneenCbarkitte^s  Sound.    The  small  iales  of  the  P^ific,  scattered  over  the  torrid  zone, 
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have  their  temperature  bo  moderated  by  the  oeean  as  to  enjoy  the  mort  delightful  climate  in 
the  world. 

The  second  basin,  or  Atlantic  Ocean,  is  osoall^  divided  into  the  North  Atlantic,  and  the 
South  Atlantic,  or  Ethiopic  Ocean.  The  Atlantic  is  bounded  on  the  east  by  Europe  and 
Africa;  and  on  the  west,  by  America:  that  part  of  it  between  Europe  and  North  Ainerica 
is  frequently  called  the  Western  Ocean.  The  Atlantic  basin  extends  from  70^ 'N.  to  350 
and  509  S.  latitude ;  but  it  is  only  about  half  the  size  of  the  Pacific  Ocean.  The  length  is 
about  2800  leagues,  but  the  brndth,  which  is  yery  unequal,  yaries  ftotn  600  to  1800.  The 
South  Atlantic  contains  few  islands  of  any  size,  and  no  inlets  of  consequence ;  but  the  North 
Atlantic  abounds  in  lam  islands,  and  in  deep  and  numerous  inland  seas,  which  penetrate 
fiur  on  each  side  into  both  the  old  and  new  worlds,  and  have  fitted  it  for  the  most  eztensiye 
commerce  on  the  globe.  On  its  eastern  shcnnes  it  receiyes  few  large  rivers  except  the 
Niger;  but  <m  the  west  it  receives  the  Plata,  Orinoco,  Amazons,  uid  Mississippi, — ^the 
largest  rivers  on  the  &ce  of  the  earth. 

The  third  basin  is  the  Indian  Ocean,  which  washes  the  ahores  of  the  south-east  coasts  of 
Africa  and  the  south  of  Asia.  It  is  bounded  on  the  east  by  the  Indian  islands.  New  Holland, 
and  New  Zealand :  its  length  and  breadth  are  each  about  1500  leagues :  it  contains  many 
islands,  the  two  larse  bays  of  Bengal  and  Oman,  with  the  deep  inlets  of  the  Persian  Gulf 
and  Red  Sea.    The  naif-yearly  winos  called  monsoons  prevail  in  its  northern  parts. 

The  fourth  basin  is  the  Arctic  Ocean,  an  immense  circular  basin,  surrounding  the  North 
Pole,  and  communicating  with  the  Pacific  a^d  Atlantic  by  two  channels ;  the  one  separating 
America  finom  Europe,  the  other  America  fiom  Asia.  Few  points  of  the  coasts  of  Europe 
and  Asia,  which  occupy  a  full  half  of  the  circumscribing  circle,  extend  much  bey(»d  the 
70th  parallel ;  and  it  is  doubtful  if  the  other  boundaries,  consisting  of  the  northern  coasts 
of  America  and  Old  Greenland,  reach  nearer  the  Pole ;  so  that  the  mean  diameter  of  this 
basin  may  be  taken  at  800  leaguea  Ita  interior  or  central  parts  are  little  known :  several 
islands  are  scattered  over  its  southern  extremities,  the  largest  of  which  is  Old  Chreenland, 
whose  northern  limit  is  unknown ;  the  others  are  Spitzbe^?en,  Nova  Zembla,  the  Ides  of 
New  Siberia,  those  lately  discovered  by  Captain  Parry,  and  several  towards  Baffin's  Bay. 
The  White  Sea,  on  the  north  coast  of  Europe,  is  the  only  deep  gulf  connected  with  this 
basin,  which  is  of  any  importance  to  navigation. 

The  fifth  basin  ia  the  Antarctic,  which  is  still  less  known  than  the  precedmc':  it  joins 
the  Pacific  in  the  latitude  of  50^  S.,  and  the  Indian  Ocean  in  that  of  40^.  Ffoating  ice 
occurs  in  every  part  of  it ;  but  it  is  very  abundant  within  the  parallel  of  00°.  It  was  long 
supposed,  that  a  large  continent  of  land  and  fixed  ice  occupied  the  greater  part  within  the 
antarctic  circle.  In  1819,  Captain  Smith  discovered  land  lyinf  between  the  longitudes  of 
55°  and  65°  W.,  and  beginning  at  the  latitude  of  62°.  Mr.  Weddell  has  since  examined 
this  quarter  nearer  the  Pole,  which  he  believes  to  be  firee  firom  fixed  ice. 

Of  the  inland  seas,  the  Mediterranean  is  the  largest  and  most  important:  it  is  deserving 
of  notice  on  various  accounts,  and  in  particular  as  having  been  the  scene  of  by  fiir  the 
greater  number  of  tibe  nautical  adventures  of  antiquity.  It  is  the  ^  Great  Sea*'  of  the  Sacred 
Writings,  though  we  find  it  there  spoken  of  under  other  names.  Its  ^freatest  len^,  fixxn 
east  to  west,  is  about  2350  miles ;  and  the  breadth,  which  is  sometimes  small,  is  at  the 

greatest  650.  It  is  bounded  on  the  south  by  Africa,  on  the  east  by  Asia,  and  on  the  north  by 
urope.  It  communicates  on  the  west  with  the  Atlantic  by  the  Straits  of  Gibraltar,  and 
with  the  Black  Sea  by  the  Dardanelles  Strait  on  the  east  It  has  many  islands,  gulfi,  and 
bays,  with  a  very  deep  inlet  on  the  north  called  the  Adriatic  Sea,  or  Gulf  of  Venice.  The 
Black  Sea  is  connected  with  the  Sea  of  Azof;  but  these  containing  only  brackish  yrater, 
and  being  so  far  inland,  have  more  of  the  character  of  lakes  than  branches  of  the  ocean. 
Proceedimr  still  farther  eastward,  we  come  to  the  Caspian  Sea,  which  is  abundantly  salt,  and 
of  great  oimensions ;  but  being  wholly  unccnmected  with  the  ocean,  will  be  afterwards 
apoken  of  under  the  character  of  a  lake. 

The  Baltic  is  pretty  much  allied  to  the  BUick  Sea,  in  having  only  brackish  waters,  which 
are  sometimes  wholly  frozen  over  for  several  months  in  winter,  and  the  ice  so  strong,  that 
armies  have  been  marched  across.  The  Baltic  communicates  with  the  German  Sea%  the 
strait  called  the  Cattegat :  its  greatest  length  is  1200  miles.  The  North  Sea,  or  German 
Ocean,  is  bounded  by  Britain  and  the  Orkneys  on  the  west,  and  the  continent  d  Europe  on 
the  east;  and  reaches  fhxn  the  Straits  of  Dover  to  the  Shetland  Islands,  where  it  joins  the 
Northern  Ocean.  On  the  west  of  the  Atlantic  are  the  Gulfa  of  Mexico  and  St  liawrenoe, 
and  Hudson's  and  Baffin's  Bays;  but  we  must  now  proceed  to  treat  of  the  difierent  properties 
and  relations  of  the  ocean,  so  fiur  as  our  limits  will  permit 

The  usual  colour  which  sea  water  exhibits  is  a  bluish  ffreen,  of  various  shades.  Some 
maintain,  that  this  is  its  true  and  proper  colour ;  others,  that  it  is  an  optical  illusion,  occa- 
sioned by  the  greater  refrangibility  of  the  blue  rays  of  %ht,— opinions  which  may  both  be 
true  to  a  certain  extent  The  ocean  seems  often  to  assume  various  other  colours ;  some  of 
them  no  doubt  real,  but  as  often  illusory.  Among  the  more  general  sources  of  deception, 
may  be  reckoned  the  aapect  of  the  sky :  thus,  an  apparently  daric<oloured  sea  is  a  commoii 
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prognostic  of  an  aparooching  stonn ;  not  that  the  water  then  is  really  blacker  than  nanal, 
hot  because  the  dark  coloar  of  the  clooda  indiatinctly  ae^n  in,  or  reflected  from  the  waves,  is 
mistaken  for  the  coloar  of  the  sea  itself.  Whatever  other  colour  die  sky  happens  to  wear 
has  &  greater  or  less  influence  on  the  appearance  of  tlie  ocean :  thus  red  clouds  seem  to  tinge 
it  red,  du;.  On  some  occasions,  the  edges  of  the  waves,  bv  refracting  the  solar  beams  like  a 
prism,  exhibit  all  the  difierent  colours  of  the  rainbow,  which  is  still  more  nearly  imitated  by 
the  refractioQ  of  the  ra3rs  in  the  spray.  Net  unfreqnently,  an  indistinct  image  of  the  neigh- 
booring  coast  reflected  from  the  rufied  surface  is  mistaken  for  the  bolour  of  the  water. 

The  variety  of  colours  in  the  sea  may  probably  arise  firom  animal  and  vegetable  matters 
diffused  through  the  waters  in  a  putrescent  state,  and  communicating  various  tints.  The 
yeUow  and  bngfat  green  shades  seem  to  be  owing  to  living  marine  vegetables,  which  grow 
at  the  bottom,  stretch  their  fibres  through  the  water,  or  spread  over  the  surface ;  and  it  is 
supposed  that  the  colour  of  innumerable  minute  animals  is  often  confounded  with  that  of  the 
aea.  Near  the  shore,  and  especially  towards  the  mouths  of  rivers,  the  difiuskm  of  mud  and 
other  earthy  matters  cannot  mil  to  afiect  the  colour  of  the  sea :  where  it  is  shallow  or  very 
ttanaparent,  the  colour  of  the  bottom  is  frequently  mistaken  for  that  d^  the  water. 

The  cofeorof  the  Greenland  Sea,  according  to  Mr.  Scoresby,  varies  from  ultramarine  blue 
to  olive-green,  and  from  the  most  pure  transparencv  to  great  opacity.  These  appearances, 
lie  thinks,  are  not  transitory,  but  permanent ;  not  depemiing  on  the  state  of  the  weather, 
bat  on  the  quality  of  the  water.  Hudson,  in  1607,  noticed  these  changes,  and  observed  that 
tiie  sea  was  Uue  where  there  was  ice,  and  green  where  it  was  open.  This,  however,  was 
only  accidentaL  Phipps  does  not  mention  the  green  water ;  it  forms,  perhaps,  one-fourth  of 
tiie  Gieoiland  Sea,  between  the  latitudes  of  74^  and  80^ ;  often  it  constitutes  long  bands  or 
conenta,  lying  north  and  south,  or  N.  E.  and  S.  W.  Mr.  ScOTesby  sometimes  passed  through 
strhies  of  pale  green,  olive-green,  and  transparent  blue,  in  the  course  of  ten  minutes.  The 
food  of  the  whide  occurs  chiefly  in  the  green  water,  and  there  the  fishers  look  for  them. 
Whales  are  more  easily  taken  in  the  opaque  green  water  than  in  the  transparent  blue,  be- 
cause they  do  not  readily  see  their  enemies  through  the  former.  On  examining  the  dififerently- 
coloored  sea  waters,  lir.  Scoresby  found  various  substances  and  aninftJcules,  especially  in  the 
olive-green  water.  The  number  of  medusn  wtm  immense :  they  were  about  one-fourth  of 
an  inch  asunder.  Hence  a  cubic  foot  would  contain  110,502.  From  these,  and  many  similar 
observations,  Mr.  Scoresby  concludes,  that  the  Arctic  Sea  owes  its  colour  to  animalcules,  and 
that  they  occasion  the  opacity  of  the  olive-green  water.  The  blue  water  contains  few  ani- 
malcules, and  is  uncommonly  transoarent  The  surfiu^e  of  the  Mediterranean  sometimes 
appears  of  a  purple  tint  In  the  Gulf  of  Guinea,  the  sea  is  sometimes  white ;  and  around 
ms  Maldive  islands,  black. 

The  transparency  of  the  sea  may  in  many  places  be  very  great,  without  such  property 
being  readily  noticed.  Thus,  where  the  water  is  sufficiently  deep  to  be  dark  at  the  bottom, 
it  may  seem  quite  opaque,  unless  some  fidi  or  other  object  happen  to  come  within  view. 
Agitation  of  the  sor&ce  will  likevrise  tend  to  conceal  the  tnmsJMirency.  In  general,  the 
sea  is  more  transparent  as  we  recede  from  the  shore,  and  in  cold  climates  than  in  hot ;  owing 
perhaps,  to  the  smaller  quantity  of  organic  matter  diffiised  in  the  waters  of  hi^h  latitudes. 
Viatn  tfajs,  however,  tiiere  are  exceptions ;  as  in  the  opacity  of  the  Arctic  Sea  just  noticed, 
and  in  the  case  of  the  Caribbean  Sea,  which  is  oflen  remarkably  traneparent  Admiral 
Milne  observed  the  bottom  at  a  depth  of  150  feet  in  the  Caribbean  Sea.  Authors  are  not 
agreed  to  what  depth  the  solar  rays  penetrate ;  and  indeed  we  have  every  reason  to  suppose 
t£at  this  must  depend  upon  and  be  as  various  as  the  transparency.  Some  limit  thepenetrap- 
tion  to  a  depth  of  100  yards ;  while  others  more  than  double  that  quantity.  The  light 
aiiottld  sorely  penetrate  to  at  least  double  the  depth  to  which  an  observer  can  see  from  the 


The  temperature  of  the  sea  has  probably  a  tendency  to  follow  the  mean  temperature  of 
the  climate ;  but  many  powerfhl  causes  must  interfere  and  modify  it  Thus,  between  the 
tropics,  the  mean  temperature  of  the  surface  of  the  ocean  is  about  80^,  and  generally  ranges 
between  77^  and  84^.  Beyond  the  tropics,  it  begins  to  decrease,  but  without  observing  any 
strict  connexion  with  the  latitude ;  because,  on  account  of  the  great  specific  heat  of  water, 
powerfiil  currents  cannot  fiiil  partially  to  preserve,  for  some  time,  the  temperature  of  the 
place  firom  which  they  come.  Hence,  currents  firom  the  torrid  zone,  on  passing  into  higher 
latitudes,  raise  the  temperature  of  the  sea  above  what  usual^  belongs  to  such  parallels;  the 
reverse  hMa  of  cold  icy  currents  from  the  arctic  regiona  The  temperature  of  the  ocean  is 
much  more  steady  than  that  of  the  superincumbent  air,  and  has  likewise  a  smaller  annual 
range :  unless  where  very  shallow,  it  has  scarcely  any  diurnal  range. 

The  temperatnre  of  the  sea  on  descendmg  below  the  surfoce  generally  decreases,  but  not 
according  to  any  uniform  or  known  law.  Thus,  at  a  depth  of  five  fathoms,  it  is  sometimes 
1^  colder,  while  in  other  uwtances  it  requires  100  fiithoms  for  1^  Sometimes  the  cold 
attains  its  (paximum  at  a  depth  of  100  fathoms,  and  sometimes  it  requires  400  or  500  fiithoms. 
According  to  an  experiment  related  by  Capt  Sabine,  the  temperature  of  the  Caribbean  Sea 
45.&>  at  a  depth  of  1000  fikthoms,  while  its  surfoce  was  88^    But  the  enormous  pres- 
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floie  at  the  bottom  probably  comprcaBod  the  ball  of  the  thennometer,  and  kept  the  apparent 
temperature  45.5^  aboye  the  tnitL  In  the  Arctic  Sea,  however,  the  temperatnre  mcreaaes 
with  the  depth.  Mr.  Scaresby,  who  first  ascertained  this,  fijund  an  increaae  of  6.6°  and  8^ 
at  the  respective  depths  of  120  and  730  fathoms;  Capt  Parry,  6^  at  240  fiithoms;  CapL 
Sabine,  7.5°  at  680  fiithonis;  Lieut  Beechy,  10°  at  700  &thoms;  and  Mr.  Fisher,  9.5°  at  a 
depth  of  186  &thoms.  Thus,  the  rate  of  increase  of  temperature  in  the  Arctic  Sea  has  as 
inconstant  a  connexion  with  the  depth  as  the  decrease  in  the  temperate  and  torrid  zaneai 
Sea  water  fireezes  about  28°;  after  which,  the  ice  has  been  observed  to  cool  down  to 
—  55° ;  but  we  cannot  thence  infer,  that  a  lower  temperature  does  not  occur  in  the  polar 
reffiona. 

The  phosphorescence  of  the  sea  is  a  common  but  very  remarkable  phenomenon,  oooceni- 
ing  the  cause  of  which  authors  are  not  agreed.    But  most  probably,  as  Newton  conjectured, 
it  proceeds  from  a  varietv  of  causes.    Since  his  time,  it  hflus  engaged  the  attention  of  many 
eminent  philosophers.    The  appearance  of  these  lights  is  by  no  means  uniform.    Sometimes 
a  vessel,  in  traversing  the  ocean,  seems  to  mark  out  a  track  of  fire ;  while  each  stroke  of  an 
oar  emits  a  light,  sometimes  brilliant  and  dazzling,  at  other  times  tranquil  and  pearly.  These 
lights  are  grouped  in  endless  variety.    Perhaps,  at  one  time,  innumerable  shining  points 
float  on  the  surrace,  and  then  unite  into  one  extensive  sheet  of  light    At  another  tmie,  the 
spectator  fancies  he  sees  large  sparkling  figures,  like  animals  in  pursuit  of  each  other,  incea^ 
aantly  vanishing  and  re-qppearm^.    l^ch  lights  have  been  ascribed  to  luminous  animals^ 
and  to  the  phosphorescence  of  semiputrescent  matter  diffused  in  the  ocean.   It  is  well  known, 
that  various  fishes  and  other  marine  animals  emit  li^ht,  which  does  not  in  every  instance 
appear  to  be  voluntary,  or  to  depend  on  the  vital  principle,  as,  in  aome  of  them,  it  continues, 
and  perhapa  increaaes,  after  death :  but  motion  aeems  to  be  either  a  principal  cause,  or  at 
least  an  exciting  one ;  for  this  light  more  rarely  occurs,  and  is  much  minter,  in  still  water, 
whilst  it  becomes  more  and  more  brilliant  as  the  motion  increases.    It  is  also  more  abundant 
immediately  before  and  during  storms.    In  vol.  v.  p.  908.  of  the  Edin,  PkU.  Jowr.<,  Dr. 
Francis  Buchanan  has  given  a  very  interesting  account  of  an  extraordinary  shining  of  the 
aea,  which  he  obaerved.  Slat  July,  1785,  in  longitude  61°  25'  £.,  latitude  6°  82'  N.    «"  About 
a  quarter  past  seven  p.  m.,"  says  he,  "  the  sea  was  observed  to  be  remarkably  white.    The 
sky  was  everywhere  clear,  except  around  the  horizon,  where,  fer  about  15°,  it  was  covered 
with  a  dark  haze,  as  is  usual  in  such  latitudes.    The  whiteness  gradually  increased  till  past 
eight    The  aea  waa  then  as  hi^-coloured  aa  milk,  not  unlike  the  milky  wav,  the  Inminoua 
appearance  very  much  resembling  the  Ini^hter  stars  in  that  constellatkm.    It  continued  in 
this  state  till  paat  midnight,  and  only  disappeared  as  daylight  advanced.    The  whiteneaa 
prevented  ua  finnn  being  Me  to  see  either  the  break  or  the  swell  of  the  sea,  although  both 
were  considerable,  as  we  knew  from  the  motion  of  the  ship  and  the  noise.    There  was  much 
light  upon  deck,  as  we  could  discern  all  the  ropes  much  more  distinctly  than  uauaL    We 
drew  several  buckets  of  water,  in  which,  even  when  at  rest,  there  appeared  a  great  number 
of  luminous  bodies.    The  bulk  of  them  did  not  appear  to  be  more  than  one  quarter  of  an 
inch  in  length,  and  nearly  as  much  in  broidth.    Some,  however,  were  one  indi  and  a  half 
long,  and  of  the  same  breadth  as  the  others.    'These  were  seen  to  move  in  the  same  manner 
aa  a  worm  does  in  water.    When  taken  up  on  the  finger,  they  retained  their  shining  faculty 
even  when  dry.    When  brought  near  a  candle,  their  light  disappeared ;  but,  by  minute 
attention,  an  extremely  fine  white  filament  could  be  observed  and  lifted  upon  the  point  of  a 
pin.    It  was  of  a  uniform  shining  colour  and  form,  and  about  the  thiclmess  of  a  spider's 
thread.    In  a  gallon  of  water  there  might  be  about  400  of  theae  animala  emitting  hght 
The  water  itael^  when  in  the  bucket,  had  a  natural  appearance.    The  atmos^ere  was 
aeemingly  firee  firom  fog.    The  atara  were  bright,  and  there  waa  no  moonlight    "rhe  night 
before,  the  same  appearance  was  observed  at  ten  p.  m.  ;  it  lasted  only  20  minutes ;  but  aa  I 
waa  below,  I  did  not  hear  of  it  till  it  waa  over." — ^""The  animalculea  whkh  oocaaion  the 
unumal  luminouaness  of  the  aea  emit  light  only  when  strongly  agitated,  and  hence  appear 
ckw^  by  the  sides  of  the  ship,  or  when  any  larger  fish  passes  swifUy,  or  when  a  bucket  of 
water  is  drawn  and  suddenly  poured  out"—"  In  the  year  1805,  on  returnmg  fiwrn  St  Helena 
to  England,  a  little  north  from  the  equinoctial  line,  and  near  the  coast  o?  Africa,  I  had  an 
opportuni^  of  aeeing  a  still  more  splendid  appearance  of  the  luminous  animalcules.    Soon 
af^  dark  in  the  evening,  it  being  nearly  calm,  we  saw  numerous  lights  at  a  distance,  like 
the  lampe  of  a  great  city.    The  lights  gradually  approached  the  frigate,  and  cm  reaching  us 
appeared  to  arise  from  a  great  many  large  fiahea  (albicores)  sporting  in  the  water,  and  agi- 
tating the  animalcules,  so  as  to  excite  tiieir  luminous  powers." 

'The  depth  of  the  sea  is  a  question  on  which  our  information  is  very  imperfect,  and  there 
ia  little  likelihood  that  much  accurate  information  will  ever  be  obtained  on  the  subject,  so 
&r  as  regards  the  wide  ocean.  Acccnding  to  the  speculations  of  the  kte  celebrated  Mar- 
quis Laplace,  the  depth  of  the  ocean  is  comparatively  small,  and  nearly  unifotrm.  If,  how- 
ever, it  be  recollected  that  the  bottom  of  the  sea  is  still  a  part  (^  the  earth's  surfiice,  and  by 
inuch  the  greater  part  too,  <me  would  be  apt  to  aak,  why  that  larger  part  of  the  surftce 
ahould  be  more  level  than  what  appears  as  dry  land  1  The  soundings  which  have  been  made 
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in  the  ocean  are  quite  inadequate  to  decide  the  question.  They,  however,  often  indicate  great 
ineqnalitiee  in  the  depth ;  hut  how  &r  hollows  may  have  heen  filled  with  <l^6rtt,  or  asperi- 
ties worn  down,  it  is  not  easy  to  say ;  thou^  it  is  more  likely  that  the  summits  ci  moun- 
tains exposed  to  the  alternate  or  combined  actions  of  air  and  moisture  suffer  a  more  rapid 
ahrssioii  than  those  which  are  wholly  under  water.  In  general,  the  slope  of  the  adjacent 
share  is  continued  downward  for  a  good  way  under  water ;  that  is,  the  sea  is  usually  shallow 
where  the  shore  is  fiat,  while  its  depth  increases  rapidly  ly  the  side  of  a  cliff  or  steep  moun- 
tain. It  is  therefore  probable,  that  some  islands,  though  very  small,  may  be  the  tops  of 
sub-marine  mountains  as  large,  periiaps,  as  the  highest  which  occur  on  the  earth's  surfiice. 
In  many  instances,  no  bottom  has  oeen  found;  but  this  might  proceed  either  fiom  the 
shortness  of  the  line,  or  fiom  its  being  borne  aside  by  rapid  currents.  We  have  already 
mentioned  a  sounding  of  6000  feet  in  the  Caribbean  sea ;  but  Lord  Mulgrave*s  line  of  4680 
feet  did  not  reach  the  bottom  of  the  Northern  Ocean.  In  the  entrance  of  the  German  or 
North  Sea,  at  the  Straits  of  Dover,  the  central  depth  is  29  fitthoma.  This  extensive  basin 
contains  various  shallows  and  sand-banks ;  yet,  generally  speaking,  the  depth  increases  in 
going  northward,  and  near  to  Bergen  in  Norway  it  amounts  to  190  fiithoms.  A  very  inter- 
esting account  of  the  bed  of  the  German  Sea  is  given  by  Mr.  Stevenson,  Edin,  Phu,  Jour, 
iiL  42. ;  and  in  the  third  volume  of  the  Memoirt  of  the  Wemerian  Society, 

The  level  of  the  open  sea  is  believed,  generaUy  speaking,  to  be  everywhere  the  same ; 
or  to  form  a  portion  of  the  surface  of  an  oblate  spheroid,  to  which  &ie  surfiice  of  the 
land  approaches  with  less  accuracy.  Some  gulfs  and  inland  seas  appear  to  deviate  in 
some  measure  firom  the  general  rule.  This  is  more  particularly  the  case  where  the  com- 
municatkin  of  such  seas  with  the  ocean  is  narrow ;  and  there  are  a  few  other  exceptions.* 
When  the  general  motion  of  the  ocean  or  of  the  trade-winds  is  directed  into  the  mouth  of 
an  inland  sea,  it  has  a  tendency  to  raise  its  level  above  that  of  the  oceaiL  On  thisaccount 
it  is  that  the  Arabian  Gulf  or  Red  Sea  is  higher  than  the  ocean,  and  still  higher  than 
the  Mediterranean,  which,  from  the  opposite  action  of  the  wind  and  the  jfreat  evapora- 
ticm,  is  supposed  to  be  a  little  below  the  general  leveLf  Some  gulfii  and  mland  seas,  as 
the  Baltic  and  Black  Sea,  rise  in  spring,  from  the  copious  influx  of  river  water,  and  are 
lowered  in  summer  by  evaporation  and  the  efflux  at  their  mouths.  Of  late  vears,  there  has 
been  coosiderable  discussion  regarding  the  subsidence  of  the  Baltic  below  the  level  it  had 
formerly  maintained.  Whilst  some  support  this  opinion,  and  venture  to  explain  the  cause 
of  the  subsidence,  others  deny  the  fact  altogether.  The  trade-winds  and  general  westward 
motion  of  the  ocean  force  the  water  into  the  Gulf  of  Mexico,  so  as  to  maintain  a  higher 
level  there  than  on  the  western  coast  of  the  Isthmus  of  I>arien.|  The  consequence  of  this 
accumulation  df  water  is,  that  it  generates  a  current  moving  northwards ;  and  which,  after 
various  windings  through  the  Atlantic,  at  length  reaches  the  western  shores  of  Europe,  as 
will  be  more  particularly  noticed  hereafter.  Some  naturalists  allege,  that  the  dibris^  or 
alluvial  matters  daily  abraded  by  the  action  of  the  weather  on  the  surfiice  of  the  land,  and 
swept  into  the  ocean  by  the  rain  and  rivers,  must,  at  length,  raise  the  level  of  the  ocean  till 
it  cover  the  whole  globe,  and  restore  the  reign  of  ancient  chaos.  Unless  there  be  some 
compensating  process,  which  either  makes  up  for  the  exhausted  materials,  or  gradually  ele- 
vates the  entire  continents  above  the  water,  it  is  not  very  easy  to  guess  at  an  alternative. 
A  compensating  power  is  situated  deep  in  the  crust  of  the  earth. 

The  taste  of  sea  water  is  disagreeable  and  bitter,  at  least  when  taken  fitxn  the  surface  or 
near  the  shore ;  but  when  drawn  firom  great  depths,  its  taste  is  only  saline.  It  would  there- 
fore seem  that  the  bitterness  is  owing  to  the  greater  abundance  of  animal  and  vegetable 
matter  near  the  surfiu;e.  Man,  in  a  civilized  state,  cannot  make  use  of  sea  water  as  drink ; 
yet  it  is  said  that  the  inhabitants  of  Easter  Island,  in  the  Pacific  Ocean,  make  it  their 
usual  beverage.  Some  of  the  lower  animals  occasionally  travel  fkr  to  drink  sea  water. 
Sheep  are  veij  fond  of  licking  the  dry  salt;  and  so  are  horses  and  cattle.  With  them  it  is 
a  cure  for  various  complaints.  Several  attempts  have  been  made  to  render  sea  water  pota- 
ble, or  to  firee  it  finom  salt  Distillation  is  the  most  efiectual ;  but  the  expense  of  fuel  is  a 
serious  objection  to  this  method  at  sea,  and,  after  all,  it  does  not  divest  it  of  all  its  bitterness. 
Thus,  in  the  midst  of  water,  marinera  are  firequently  in  danger  of  dying  of  thirst,  when 
tbey  run  short  of  firesh  water.  Sea  ice,  when  melted,  afibrds  nearlv  fresh  water ;  but  being 
derad  c^  air,  its  taste  is  not  very  agreeable,  though  it  would  be  highly  prized  in  time  of 
need.  A  temporary,  and  in  some  degree  an  imaginary,  relief  may  be  (Stained,  by  holding 
salt  water  in  the  mouth. 

The  saline  contents  of  the  waters  of  the  wide  ocean  do  not,  so  fkr  as  experience  has  gone, 
vary  muck  in  di^rent  latitudes  and  under  different  meridians,  although  we  ought  to  find 
the  sea  fresher  in  the  spaces  occupied  by  the  internal  limits  of  the  trade-wind,  and  also  in 
those  tracts  of  the  ocean  where  calms  and  a  high  temperatmre  prevail,  as  on  the  west  coast 

•  Sirabo  ny  the  level  of  tbe  Gulf  of  Corinth  in  higher  than  that  of  the  Onlf  of  Oenctareo. 
t  FUa  Madaien  on  the  level  of  the  Red  Sea,  In  tbe  Kdinburgh  Philoaophical  Jooraal. 
X  The  meaa  height  of  the  PaeiSe  above  the  AUanUc  ia  said  to  be  IS  Aet. 
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of  Africa.  The  mean  is  about  8.5  per  cent  in  the  weight  of  the  water ;  but-the  saltneaB  ia 
more  or  less  aftcted  by  currents  and  storms.  It  is  diminished  at  the  surfiice  during  heavy 
rains,  and  by  the  discharge  of  riyers ;  but  increased  by  evaporation,  which  carries  off  the 
water  fresh,  and  leaves  the  salt  behind :  hence  there  is  often  little  consistency  in  detached 
dMervationa.  From  a  great  variety  of  experiments,  Dr.  Marcet  concludes:  1.  That  the 
SouUiem  Ocean  contains  more  salt  than  the  Northern,  in  the  ratio  of  1.0291  to  1.02757. 
2.  That  the  mean  specific  gravity  of  sea  water  near  the  equator  is  1.02777,  intermediate 
between  those  of  the  northern  and  southern  hemispherea  8.  That  there  is  no  notable  di^ 
ference  in  sea  water  under  different  meridians.  4.  That  there  is  no  satis&ctory  evidence 
that  the  sea  at  great  depths  is  more  salt  than  at  the  sur&ce.  5.  That  the  sea,  m  general, 
contains  more  enlt  where  it  is  deepest  and  most  remote  from  land ;  and  that  its  saltness  is 
always  dimJnished  in  the  vicinity  of  large  masses  of  ice.  6.  That  onall  inland  seas,  though 
communicating  with  the  ocean,  are  much  less  salt  than  the  open  ocean.  7.  That  the  Medi- 
terranean contains  rather  larger  proportions  of  salt  than  the  ocean.  This  last  is  explained 
from  the  fiust,  that  a  pretty  strong  current  from  the  Atlantic  always  flows  inward  at  the 
mouth  of  the  Mediterranean,  to  supply,  as  was  supposed,  the  water  which  escaped  by 
evaporation,  and  left  its  a&lt  behind.  So  great,  however,  is  the  influx,  that  this  inland  sea 
ought  to  have  become  perfect  brine,  or  per&ps  to  have  deposited  beds  of  salt,  if  there  were 
no  efflux ;  and  accordingly  it  is  maintained  that  there  is  an  outward  current  at  the  bottom, 
very  deep,  which  carries  off  this  excess  of  salt,  and  prevents  its  deposition  in  the  vast  hol- 
lows in  tne  bottoio.  The  water  drawn  up  fsom.  this  lower  current  is  salter,  in  a  small  de- 
gree, than  at  the  sur&ce. 

The  following  are  the  mean  specific  gravities  of  the  waters  of  different  seas,  according 
to  Dr.  Marcet's  experiments : — 


Arctic  Ocean 1.09664 

Northern  Hemieptaere 1  J08a39 

Southern  Hemisphere 1 .096Si 

TeUowSea 1.0SS91 

Mediterranean 1.03930 

Sea  of  Bfarmora 1 .01015 


Blade  Sea 1.01418 

White  Sea 1.01901 

Baltic l.OlSa 

Lake  Ourmia,  in  Perda 1.16507 

Dead  Sea 1.11100 


The  saltness  of  inland  seas  is  subject  to  manv  varieties.  In  the  entrance  to  the  Black 
Sea,  the  water  is  much  salter  at  the  bottom  than  the  surfiice.  To  account  for  this,  it  is  said 
that  an  under  current  enters  from  the  Mediterranean.  It  is  well  known  that  there  is  an 
outward  current  at  the  surface,  which  brings  with  it  the  less  salt  water  of  the  Black  Sea. 
The  saltness  of  inland  seas  is  often  affected  by  the  direction  and  strength  of  the  wind,  either 
forcing  in,  or  retarding  the  entrance  of,  water  from  the  ocean.  Accoraingly,  from  the  expe- 
riments of  Wilcke,  it  appears  that  the  saltness  of  the  Baltic  is  increased  by  a  west  wind,  and 
still  more  so  by  a  north-west  wind ;  but  it  undergoes  a  diminution  when  the  wind  is  from 
the  east    Thus,  the  specific  gravities  are,  for  a 

Wind  at  W 1.0067   I    Storm  at  W 1.0118 

Ditto  at  N.W. 1.0008   |    Wind  at  E. 1.0090 

Hence,  the  proportion  of  salt  in  the  Baltic  depends  in  no  small  degree  on  the  difierent  winds; 
a  proof  that  the  salt  is  not  only  derived  from  the  neighbouring  ocean,  but  that  storms  have  a 
much  greater  efiect  on  it  than  has  been  commonly  supposed. 

The  constituent  parts  of  sea  water  have  been  an  object  of  examination  to  many  chemists, 
and  various  sets  of  experiments  made  to  determine  them.  The  late  Dr,  Murray  of  Edin- 
burgh was  of  opinion  tnat  there  were  various  sources  of  fallacy  in  analysing  sea  water;  and 
that  different  modes  of  operating  on  the  same  water  gave  very  difierent  results.  Two 
reasons  are  assigned  for  this ;  viz.  that  some  of  the  difierent  salts  mutually  decompose  each 
other  in  the  process,  and  that  a  part  is  lost  altogether  hy  evaporation,  especially  if  the  tem- 
perature be  high.  According  to  this  eminent  chemist,  10,000  parts  of  water  from  the  Frith 
of  Forth,  which  is  not  sensibly  difierent  from  that  of  the  ocean,  contain  220  parts  of  common 
salt,  33  of  sulphate  of  soda,  42  of  muriate  of  Magnesia,  and  8  of  muriate  of  lime.  On 
analysing  sea  water  from  N.  latitude  25®  30',  W.  longitude  82<*  30',  Dr.  Marcet  made  the 
numbers  resroectively  266,  47,  52,  and  12.  According  to  Bladh,  the  saltness  is  greater  about 
the  tropics  than  at  the  equator.  Dr.  Trail  maintains  the  contrary ;  and  also  that  the  salt- 
ness increases  with  the  depth. 

Ice  is  formed  on  the  sea,  though  its  saltness  enables  it  to  resist  the  process  of  congelation 
at  the  ordinary  freezing  point  of  fresh  water.  This  quality  does  not  withstand  tiie  rigour 
of  the  Arctic  regions,  where  the  temperature  of  the  air  has  been  observed  so  low  as  55®  F. 
Sea  water  freezes  about  28®,  but  the  temperature  varies  a  little  with  the  saltness. — ^It  is  a 
curious  circumstance,  that  sea  water  parts  with  its  salt  in  freezing.  Hence  compact  trans- 
parent sea  ice  affixrds  firesh  water  on  being  melted.  When,  however,  the  ice  is  of  a  loose 
or  cellular  texture,  its  pores  sometimes  contain  liquid  brine ;  and  therefore,  on  being  melted, 
it  afi^rds  brackish  water.  It  is  supposed  to  be  the  afiinity  between  the  water  and  salt  which 
retards  the  congelation  of  sea  water ;  because  the  greater  the  saltness,  the  lower  is  the 
freezing  temperature.  Detached  masses  of  ice  are  occasionally  met  with,  floating  in  the 
ocean  at  so  low  a  parallel  of  latitude  as  40®  in  both  hemispheres ;  having  been  convciyed 
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thither  by  ciuTents  fixim  the  polar  regions.*  At  the  paniUel  of  50°  they  isxe  jxuxe  abandant ; 
and  there  it  is  comiDOD,  in  winter,  to  see  the  shallow  edffes  of  the  sea  covered  with  ice.  At 
60°  N.  latitude,  the  gulfs  and  inland  seas  are  frequenuy  frozen  over  their  whole  sar&ce. 
As  we  proceed  toward  the  poles,  the  ice  becomes  more  and  more  abundant,  and  of  huger 
dimensions,  till  at  length  we  come  to  jSeUs  of  ice,  and  iceberg*  or  mountains  of  ice.  The 
process  of  congelation  commences  at  the  sur&ce  of  the  sea,  with  the  formation  of  slender 
prismatic  crystals  resembling  wet  snow :  this  the  seamen  call  sludfe.  The  surface  is  at 
fiist  loogh ;  but,  by  the  union  of  the  crystals  and  the  accumulation  of  the  dudge^  the  surface 
becomes  smooth  and  forms  a  c<n)tinued  sheet,  which  is  next  broken,  by  the  agitation  of  the 
water,  into  fragments  of  about  three  inches  diameter ;  these  again  coalesce  into  a  continued 
sheet  of  a  stronger  texture,  which  is  in  its  turn  broken  as  before,  but  into  larger  fragments 
called  pmneake  ice.  Where  the  water  is  free  from  all  agitation,  the  congelation  goes  on 
more  regularly,  and  some  allege  more  rapidly.  During  24  hours  of  keen  frost,  the  ice  fre- 
quently attains  a  thickness  of  from  two  to  three  inches,  and  is  soon  fit  for  walking  on :  it  is 
then  called  bay  ice.  When  the  thickness  is  about  a  foot,  it  is  called  light  ice ;  and  when 
three  feet  thick,  heany  ice.  The  term  field  is  given  to  a  sheet  of  ice  so  extensive  that  its 
fiutfaer  end  cannot  be  seen  from  a  mast-head.  Very  large  loosened  pieces,  whose  boundaries 
may  be  seen  readily,  are  called  fioe9.  Fragments  of  thick  ice  floating  together  are  called 
hra^h  ice.  Floating  ice  of  anv  sort,  sufficiently  loose  to  allow  a  vessel  to  pass  through,  is 
called  open  or  drift  ice.  Indeed  there  is  no  end  to  the  terms  which  seamen  apply  to  di&rent 
sorts  of  ice.  The  sadden  disruption  of  extensive  fields  is  sometimes  produced  by  that  powei^ 
fid  tendency  to  undulation  of  the  surfiu^e,  communicated  by  the  motions  of  the  adjoining 
liquid  sor&ce  of  the  ocean  during  a  continued  storm,  which  is  denominated  a  ground  aweU. 
The  ice,  when  thin,  merely  yieMs ;  but,  if  thick  and  little  flexible,  it  is  broken  with  tre- 
mendoofl  noise.  A  very  interesting  account  of  such  a  phenomenon  is  given  by  a  party  of 
misBioQftries  who  passed  along  the  coast  of  Labrador  in  sledges  drawn  by  dogs.  They  nar- 
rowly escaped  destruction ;  Iwt  were  near  enough  to  witness  all  its  grandeur.  "  The  mis- 
siooaries  met  a  sledge  with  Esquimaux  turning  m  finom  the  sea,  who  threw  out  some  hints 
that  it  might  be  as  well  for  them  to  return.  After  some  time,  their  own  Esquimaux  hinted 
that  there  was  a  ground  swell  under  the  ice.  It  was  then  scarcely  perceptible,  except  on 
lying  down  and  applying  the  ear  close  to  the  ice,  when  a  hollow  disagreeable  grating  noise 
was  heard  ascendmg  man  the  abyss.  As  the  moticm  of  the  sea  under  the  ice  hadgrown 
more  perceptible,  they  became  alarmed,  and  began  to  think  it  prudent  to  keep  close  to  the 
shoie.  The  ice  also  had  fissures  in  many  places,  some  of  which  formed  chasms  of  one  or 
two  feet ;  but  as  these  are  not  uncommon  even  in  its  best  state,  and  the  dogs  easily  leap 
over  them,  they  are  firightiul  only  to  strangers.  As  the  wind  rose  to  a  storm,  the  swell  had 
DOW  increased  so  much  that  its  effects  on  the  ice  were  extraordinary,  and  really  alarming. 
The  sledges,  instead  of  gliding  smoothly  along  as  on  an  even  sur&ce,  sometimes  ran  wiUi 
▼icdenee  after  the  dogs,  and  sometimes  seemed  with  difficulty  to  ascend  a  rismg  hill.  Noises, 
too,  were  now  distinctly  heard  in  many  directions,  like  the  report  of  cannon,  from  the  burst- 
ing of  die  ice  at  a  distance.  Alarmed  by  these  frightful  phenomena,  our  travellers  drove 
with  all  haste  towards  the  shore ;  and  as  they  approached  it,  the  prospect  before  them  was 
tremendous.  The  ice,  having  burst  loose  from  the  rocks,  vraa  tossed  to  and  fro,  and  broken 
in  a  thousand  pieces  against  the  precipices  with  a  dreadful  noise ;  which,  added  to  the  raging 
of  the  sea,  the  Tearing  of  the  wind,  and  the  driving  of  tlie  snow,  so  completely  overpowered 
them  as  almost  to  deprive  them  of  the  use  both  of  their  eyes  and  ears.  To  nuike  the  land 
was  now  the  only  resource  that  remained ;  but  it  was  with  the  utmost  difficulty  that  the 
frightened  dogs  could  be  driven  forward ;  and  as  the  whole  body  of  the  ice  firequently  sunk 
beu>w  the  summits  of  the  rocks,  and  then  rose  above  them,  the  onl^  time  for  landing  was  the 
moment  it  f[ained  the  level  of  the  coast, — a  circumstance  which  rendered  the  attempt 
extremely  mce  and  hazardous.  Both  sledges,  however,  succeeded  in.  gaining  the  shore,  and 
were  drawn  up  on  the  beach,  though  not  without  great  difficulty.  Scarcely  lutd  they  reached 
it,  when  that  part  of  the  ice  from  which  they  had  just  escaped  burst  asunder,  and  the  water, 
rushing  up  firam  beneath,  instantly  precipitated  it  into  the  ocean.  In  a  moment,  as  if  by 
signal,  the  wluAe  mass  of  ice  for  several  miles  along  the  coast,  and  extending  as  fiur  as  the 
eye  could  reach,  began  to  break  and  to  be  overwhelmed  with  the  waves.  The  spectacle  was 
awfully  grand.  The  immense  fields  of  ice  nsixxf  out  of  the  ocean,  clashing  against  one 
another,  and  then  plunging  into  the  deep  with  a  violence  which  no  language  can  describe, 
and  a  noise  like  the  dischurgc  of  a  thousand  cannon,  was  a  sight  which  must  have  struck  the 
most  unreflecting  mind  with  solemn  awe.  The  brethren  were  overwhelmed  with  amaze- 
ment at  their  miraculous  escape;  and  even  the  pagan  Esquimaux  expressed  gratitude  to 
God  for  their  deliverance."t 

The  term  iceberg  is  applied  to  huge  masses  of  ice  resembling  mountains,  whether  resting 
CO  the  land  or  floating  on  the  sea.    The  latter  part  appear  to  be  sometimes  formed  in  the 

^  Bonboif h  OMntioDi  ieeherga  hKting  been  met  with  In  Soath  lat.  380  54f',  and  Wert  loof .  IT"  W.-'PMLMag. 
t  Bmwn'H  Hirtory  of  the  Pro|Mf  ation  of  Clirirtianity,  toI.  U.  p.  57 
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sea  itself,  by  the  accumulation  of  ice  and  snow ;  at  other  times  to  be  fira^ents  of  land  ice« 
bergs  or  glaciers,  which  have  been  piling  up  on  the  shore  till  quite  overgrown,  and  ultimately 
broken  and  launched  into  the  ocean  by  their  own  wei^t  Masses  of  this  sort  abound  in 
Baffin's  Bay,  where  they  are  sometimes  two  miles  long,  and  half  or  one  thiid  as  broad.  They 
are  bristled  with  various  epires,  rising,  perhaps,  100  met  above  the  surface,  and  descending 
half  as  much  below  it  When  compact  ice  floats  in  water,  the  part  under  the  surfiice  is 
about  nine  times  aji  great  as  that  above  it ;  and  hence  the  icebergs  may  sometimes  descend 
to  a  great  depth,  though  they  should  be  &r  from  consisting  of  very  compact  ice.  Icebergs 
of  an  even  surface,  rising  00  feet  above  the  sea,  and  having  an  area  of^  five  or  six  square 
miles,  are  very  common.  Those  of  East  Greenland  are  of  inferior  size,  and  they  are  still 
smaller  around  Spitsbergen,  where  some  of  enormous  dimensions  occur  on  shore.  The 
reason  which  Mr.  Score3>y  assigns  for  this  is,  that,  owing  to  the  shallownem  of  the  water 
into  which  the  huge  masses  are  precipitated,  they  are  all  shattered  against  the  bottom  into 
a  thousand  pieces  before  they  are  fairly  launched  into  deep  water.  '*  On  an  excursion  to  one 
of  the  Seven  Icebersfs,  in  July  1818,**  says  Mr.  Scoresby,  **  I  was  particularly  fortunate  in 
witnessing  one  of  the  grandest  efiects  which  these  polar  glaciers  ever  present  A  strong 
north-westerly  swell,  having  for  some  hours  been  beating  on  the  shore,  had  loosened  a  num- 
ber of  fragments  attached  to  the  iceberg,  and  various  heaps  of  broken  ice  denoted  recent 
shoots  of  the  seaward  edge.  As  we  rowed  towards  it,  with  a  view  of  proceeding  close  to 
its  base,  I  observed  a  few  little  pieces  fall  from  the  top ;  and  while  my  eye  was  fixed  upon 
the  place,  an  immense  column,  probably  50  feet  square  and  150  feet  high,  began  to  leave 
the  parent  ice  at  the  top ;  and  leaning  majestically  forward,  with  an  accelerated  velocity 
fell  with  an  awful  crash  mto  the  sea.  The  water  into  which  it  plunged  was  converted  into 
an  appearance  of  vapour  or  smoke,  like  that  from  a  furious  cannonading.  The  noise  was 
equal  to  that  of  thunder,  which  it  nearly  resembled.  The  column  which  fell  was  nearly 
square,  and  in  magnitude  resembled  a  church.  It  broke  into  a  thousand  pieces.  This  cir- 
cumstance was  a  mippy  caution ;  for  we  might  have  inadvertently  gone  to  the  ver^  base  of 
the  icy  clif^  from  which  masses  of  considerable  magnitude  were  continually  fallmg.*'  A 
huge  mass  of  this  sort  which  fell  on  a  B^ssian  ship,  broke  the  fore  and  main  masts,  sprung 
the  bowsprit,  and  flung  the  ship  over  with  such  violence  that  a  piece  of  ordnance  was  thrown 
overboard  from  under  the  half^eck,  and  the  captain  and  some  of  the  crew  were  projected  in 
the  same  manner.  The  captain,  however,  escaped  unhurt ;  but  the  mt^te  and  two  others 
were  killed,  and  many  were  wounded. 

Icebergs  variously  affect  navigation.  They  are  often  highly  useful  by  protecting  naviga^ 
tors  from  gales,  as  well  as  fipom  the  concussions  of  drift  ice,  which  moves  more  quickly  when 
acted  on  by  the  wind  than  the  massy  iceberg.  To  the  latter,  ships  are  sometimes  moored, 
but  not  without  danger ;  for  these  floating  masses  are  sometimes  so  nicely  balanced  as  to  be 
easily  overturned,  should  they  happen  to  catch  the  bottom  of  the  sea.  The  concussion  pro- 
duced in  this  way  sometimes  detaches  large  fragments ;  and  sometimes  the  iceberg  rolls 
forward,  to  the  imminent  danger  of  the  vessel,  though  perhaps  100  vards  distant, — so  great 
are  the  waves  and  whirls  caused  by  such  an  occurrence.  Many  dangers  and  discourage- 
ments attend  the  navigatbn  of  the  polar  seas :  but  the  recent  attempts  to  discover  a  north- 
west passage  through  the  Arctic  Sea  have  rendered  the  ice  a  subject  of  considerable  interest 
These  attempts  have  not  yet  been  crowned  with  success:  but  different  navigators  have 
brought  such  different  accounts  of  the  state  of  the  ice,  that  it  is  probably  very  changeable 
and  verv  difficult  to  examine.  It  is  not  quite  agreed  that  any  navigator  has  been  within  6^ 
of  the  North  Pole ;  although  some  accounts  pretend  to  a  still  nearer  approach.  Captahi 
Parry,  in  his  last  voyage,  reached  to  82^  45'  N.  lat  The  failure  of  Captain  Cook's  attempt 
to  penetrate  to  the  South  Pole  gave  rise  to  an  idea,  which  has  been  pretty  generally  enter- 
tained since  his  time,  that  the  South  Pole  is  surrounded  with  fixed  ice  to  the  distance  of  18^ 
or  19^ ;  and  a  more  recent  Russian  expedition  gave  still  worse  hopes,  as  they  could  not  get 
beyond  the  latitude  of  70°  S.  Mr.  Weddell,  however,  has  since  reached  265  miles  nearer 
the  pole,  and  met  with  no  such  obstruction :  tiiis  enterprising  navigator  contends  strenuously 
that  the  South  Pole  must  be  free  from  ice,  and  might  be  reached  1^  sea.  Some  of  his  arga- 
ments  are  rather  plausible ;  but  the  question  is  involved  in  so  many  uncertainties,  that  nothmg 
less  than  actual  trial  can  decide  it 

The  expansion  and  contraction  of  ice  has  important  effects.  Though  water  undergoes  a 
great  expansion  in  the  act  of  freezing,  yet  ice  obeys  the  ordinary  law  of  solids, — ^that  of 
expanding  bv  heat  and  contracting  by  cold.  The  e^ct,  therefore,  of  intense  cold  is  to  con- 
tract ice,  which,  if  of  large  dimensions,  or  fixed  all  around,  has  no  alternative  but  to  rend 
where  it  is  contracting  most  This  is  often  attended  witii  a  tremendous  report  On  the 
contrary,  a  rise  of  temperature  may  not  only  bring  the  parts  to  meet  again,  but  often  makes 
them  lap  over,  or  burst  up  with  great  violence.* 

The  motion  of  the  waters  of  the  ocean  is  almost  perpetual ;  and  it  is  believed,  that  withoot 

*  The  most  sutisfkctory  account  of  the  polar  ice  it  tbat  of  BeoreBby,  flnt  iniblialied  in  the  Memoin  of  tlM  Wer- 
neriaa  Natural  History  Society 
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this  prariflioa  in  the  ecooiomy  of  nature  the  sea,  in  place  of  tempering  and  poriQring  the  air, 
would  both  become  putrid  and  exhale  noxious  vapours. 

Waves.  The  motions  which  first  present  themselves  to  our  notice  are  the  partial  and 
alternate  rising  and  fidling  of  the  surfiu;e,  known  by  the  name  of  undulations  or  waves.  This 
sort  of  motion  is  caused  by  the  wind,  which,  by  dislodging  or  depressing  a  certain  portion  of 
the  waters,  has  destroyed  the  equilibrium  or  level,  which  they  naturally  endeavour  to  recover. 
Waves  may  be  compared  to  the  reciprocation  of  water  in  a  syphon  or  bent  tube.  It  was  in 
this  way  that  Newton  deduced  the  velocity  of  waves,  and  the  time  required  to  an  undulation. 
If  water  ascend  and  descend  alternately  m  the  legs  cf  a  bent  tube,  and  a  pendulum  be  ccm- 
Btracted  whoae  length  between  the  point  of  suspension  and  centre  of  oscillation  is  equal  to 
half  the  length  of  the  vrater  in  the  tube,  then  this  fluid  will  ascend  and  descend  during  each 
oeciUatian  of  the  pendulum.  Hence  the  velocity  of  .the  waves  is  as  the  square  roots  of  their 
breadths ;  the  breadth  being  the  distance  between  the  tops  of  the  ridges.  In  the  same  way, 
it  may  be  siiown  that  the  apparent  progressive  motions  of  waves  thro^^  spaces  equal  to  their 
faceadths  are  performed  in  the  times  in  which  pendulums  oscillate  whose  lengths  axe  equal  to 
these  breadtlM.  Hence  waves,  whose  breadth  is  39}  inches,  will  seem  to  pass  over  that  space 
in  one  second.  Waves  are  scarcely  ever  without  progressive  motion ;  but  the  real  progress 
of  the  sui&ce  of  the  water  is  generally  small,  compared  to  the  apparent  motion  of  the 
waves;  as  is  easily  proved  firom  any  floating  body  which  doea  not  rise  above  the  surface  so 
as  to  be  hurried  forward  by  the  wind.  Waves  are  distinguished  into  natural  and  accidental. 
The  natural  are  proportional  to  the  strength  of  the  wiiu  producing  them : — the  accidental 
are  occasioDed  by  repercussion  of  the  wind  fiom  hills  and  bold  coasts,  and  by  the  dashing 
of  the  waves  on  rocks  and  shoala  Divers,  it  is  said,  find  the  waters  perfectly  still  at  the 
depth  of  thirty  yards,  during  the  greatest  tempest  But  this  can  only  be  known  of  some 
sfaeliered  BptAs ;  for  when  do  divers  descend  in  an  open  sea  during  a  tempest  1  Waves  are 
always  seen  roUing  towards  the  shore ;  but  an  obstacle  opposed  to  them  becomes  the  centre 
of  a  new  series  which  spreads  in  circles.  Chie  set  of  waves,  however,  may  not  interfere 
with  the  motioa  of  another,  and  they  may  mutually  cross  without  interruption.  Sometimes 
the  ordinary  oscillations  are  combined  with  a  distant  swell,  called  the  6or«,  which  rises 
impetoous  after  certain  intervals.  Breakers,  or  waves  which  break  agamst  some  obstacle, 
when  fbnned  over  a  great  extent  of  shore,  are  distinguished  by  the  name  of  surf.  The  surf 
is  greatest  in  those  parts  of  the  ocean  where  the  wind  blows  always  nearly  in  the  same 
direction. 

Currents.  Thm  are  two  permanent  and  general  sorts  of  currents  in  the  ocean,  which 
are  supposed  to  originate  in  two  great  movements,— that  of  the  tropical  waters  westward 
round  the  globe,  and  that  of  the  pcSar  voters  towards  the  equator.  But  it  is  plain  that  the 
latter,  or  polar  currents,  imply  the  existence  of  a  third  set,  moving  in  the  opposite  direc- 
tion ;  otherwise  the  waters  at  the  poles  would  soon  be  exhausted,  tc^ether  with  the  ice  firom 
whis^  they  are  partly  derived.  It  is  well  known  that  the  rain,  fog,  or  snow,  which  fidls  in 
the  pi^ar  regions,  could  never  supply  any  perceptible  current  towards  the  equator.  The 
movement  of  the  tropical  waters  westwarii  is  ascribed  to  the  a^«ncy  of  the  trade  winds, 
which,  blowing  ccMistantly  from  the  east,  must  impress  their  motion  on  the  sea  to  a  certain 
extent.  But  ue  resulting  current  is  necessarily  modified  by  the  position  of  the  great  conti- 
nenta  This  grand  westerly  motion  prevails  generally  between  90^  S.  and  9(P  N.  latitude. 
According  to  Humbddt,  its  mean  velocity  b  trom  nine  to  ten  miles  aF<lay.  In  the  Atlantic 
it  separates  into  two  branches,  one  of  which  forms  the  well-known  Gulf  Stream.  This 
branch  flows  northward,  through  the  middle  of  the  Atlantic,  till  it  reaches  the  Cape  Verd 
Islands:  it  then  turns  west,  passes  through  the  Caribbean  Sea,  and  the  strait  between  Cuba 
and  Yucatan,  winds  round  the  Mexican  Uul(  and  rushes  out  by  the  Bahama  Channel ;  then 
spreading  out  to  a  greater  breadth,  it  sweeps  along  the  ehoKB  of  the  United  States  to  New- 
foundland. At  this  point  it  is  deflected  south-eastward  by  a  southerly  current  from  Baffin's 
Bay,  and  passing  the  Azores  and  Canary  Isles,  returns  in  a  great  measure  into  itself^  and 
repeats  its  circumgyration.  The  waters  of  the  North  Atlantic,  between  the  latitudes  of  11° 
and  43°,  thus  form  a  continued  whirlpool,  completing  a  circuit  of  3800  leagues  in  about  34 
months.  Its  velocity  is  greater  as  the  depth  and  breadth  are  less.  Its  breadth  is  51 
leagues  in  the  Bahama  Channel,  and  velocity  from  three  to  five  miles  an  hour.  In  its 
retn^grade  course  from  longitude  509  to  the  Azores  the  breadth  is  160  leagues,  and  velocity 
firom  seven  to  eight  miles  a-day.  An  insulated  expanse  of  almost  motionless  water,  140 
leagues  in  breadSi,  occupies  the  interior  of  the  circuit  This  grand  current  sends  off  one 
Isranch  near  Newfocmdland,  which  proceeds  north-eastward,  and  sometimes  deposits  tropical 
fruits  on  the  shores  cf  the  British  isles  and  Norway.  In  1776,  Dr.  Franklin  traced  this 
current,  by  means  of  its  high  temperature,  quite  across  the  Atlantic ;  and,  since  his  time, 
it  has  been  more  closely  traced,  especially  by  Captain  Sabine.  A  second  branch,  escaping 
at  the  Azores,  enters  the  Straits  of  Gibraltar,  and  forms  the  upper  and  middle  current  which 
prevails  in  that  strait  Another  branch  of  the  great  tropical  current  sets  along  the  coast  of 
ikazil,  and  at  length  passes  through  the  Straits  of  Magellan.  In  the  Pacific  Ocean  the 
waters  have  a  general  westward  motion  firom  the  coast  of  Peru,  which  must  be  partly  sup- 
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plied  Iff  the  last-mentioned  current  after  doubling  Cape  Horn.  The  current  ftom  the 
coast  of  Peru  is  lees  perceptible,  till  it  enters  the  Indian  Ocean ;  when,  stren^ened  by  the 
northerly  currents  there,  it  flows  along  the  eastern  coast  of  Africa,  and  doubles  the  Cape  of 
Good  Hope,  in  a  rapid  stream,  190  muea  broad,  and  from  7^  to  8°  warmer  than  the  conti- 
guous aea.  A  current  from  the  South  Pole  sets  along  the  west  side  of  New  Holland  into 
the  Bay  <k  Bengal :  it  is  supposed  that  other  portiona  of  the  general  polar  current  deflect 
the  great  westerly  current  northward,  after  it  has  passed  the  southern  promontories  of  Africa 
and  America.  In  the  Northern  Ocean,  in  the  space  comprised  between  Greenland  and  the 
coasts  of  Britain  and  Norway,  and  between  Labrador  and  Spitzbergen,  a  great  body  of 
waters,  act^  on  by  three  or  four  lateral  currents,  is  supposed  to  perform  a  peroetnal  circuit. 
These  waters  receive  their  impulse  eastward  from  a  branch  of  the  Cruif  Stream,  which 
passes  from  Newfoundlaiid  along  the  north-west  coasts  of  Scotland  and  Norway.  At  the 
North  Cape  in  Lapland,  a  great  westerly  current  fixxm  Nova  Zembla  turns  the  waters  north- 
westward along  both  sides  of  Spitzbergen.  Beyond  this  island,  being  met  by  a  current  from 
the  pole,  they  turn  south-westward,  ana  pass  along  the  coast  of  Chreenland  to  Davis's  Straits^ 
where  they  are  deflected  southward  by  a  fourth  current  fiiom  Baffin's  Bay ;  and  having  re- 
turned to  Newfoundland,  recommence  their  revolution.  Thus  two  great  whirlpools,  con- 
nected with  one  another,  touch  at  the  Bank  of  Newfoundland,  which  seems  to  be  a  bar  cast 
up  by  their  conflicting  waters ;  and  revolving  in  opposite  directions,  occupy  four-fifths  of  the 
North  Atlantic.  Tlie  small  current  which  sets  mm  the  Bay  of  Biscay  acnes  the  mouth 
of  the  English  Channel,  and  iJirough  St  George's  Channel,  is  most  probably  a  branch  of  the 
Gulf  Stream  which  had  come  off  at  the  Azores.  Were  other  parts  of  the  ocean  as  mmutely 
examined  as  the  North  Atlantic,  it  is  to  be  expected  that  other  great  vortices  would  be 
discovered. 

Local  or  temporary  currents  are  produced  by  winds,  the  discharge  of  m&Sf  the  melting 
of  ice,  dsc.  In  general,  currents  which  do  not  descend  to  a  great  deptti  are  liable  to  change 
with  ttke  winds,  particularly  when  they  blow  for  a  long  time  with  equal  force,  as  the  mon- 
soons do.  These  winds  give  by  turns  entirely  opposite  directions  to  the  currents  which  pre- 
vail from  the  Maldivia  iSands  to  Arabia  and  2janguebar.  When  the  supply  of  fresh  water 
in  an  inland  sea  foils  short  of  what  is  carried  off  by  evaporation,  its  level  will  have  a  tend- 
ency to  foil  below  that  of  the  ocean ;  and  hence  the  water  will  flow  into  it  €tom  the  ocean. 
But,  as  formerly  noticed,  a  continual  influx  of  salt  water,  to  be  concentrated  by  evaporation, 
must  have  a  tendency  to  render  such  inland  sea  Salter  than  the  ocean ;  and  the  Salter  water 
being  the  heavier,  naturally  endeavours  to  keep  under  the  lighter,  which  enteiv  from  the 
ocean.  In  this  way,  it  forms  an  outward  current  in  the  bottom  of  the  entzvnce.  Such  is 
said  to  be  the  case  with  the  Mediterranean,  as  was  first  hmted  b^  Dr.  Hudson  in  1724.  The 
reverse  of  all  this  takes  place  where  the  supply  of  fi«sh  water  m  an  mland  sea  exceeds  the 
evaporation,  as  is  the  case  with  the  Baltic,  the  Black  Sea,  and  the  Sea  of  Azof.  In  these 
the  outward  fresher  current  is  uppermost,  while  the  heavier  Salter  current  enters  below. 
Since  the  mean  quantity  of  salt  Inxnight  in  must  equal  what  is  carried  out,  if  no  permanent 
change  take  place  in  the  saltness  of  the  inland  sea,  it  follows  that  the  Salter  current  is  the 
smaller  of  the  two.  However,  the  weather  sometimes  produces  temporaiy  exceptions  to  this 
general  rule.  The  current  which  flows  into  the  Mediterranean  by  the  Straits  of  Gibraltar 
sets  along  the  shores  of  Africa  and  Egypt  to  Syria,  where  it  turns  north-westward ;  and, 
joined  bv  the  current  firom  the  Dardanelles,  it  makes  the  circuit  of  the  Adriatic,  then  of  the 
coasts  of  Tuscany,  France  and  Spain,  and  ultimately  returns  to  the  Straits.  In  the  Cattegat, 
a  northern  current  proceeds  fixnn  the  Baltic  along  the  coasts  of  Sweden ;  and  another,  a 
southern  current,  enters  into  the  Baltic  along  the  coasts  of  Jutland.  In  the  German  Sea, 
a  north  current  sets  firom  the  Straits  of  Dover  along  the  continental  shore,  while  a  south 
current  comes  fixnn  the  Orkneys  along  the  British  coast 

Whirlpools  or  eddies  are  produced  by  the  meeting  of  currents  which  come  in  difl^rent 
directions.  These,  by  encountering  in  a  narrow  passage,  turn,  as  it  were,  about  a  centre, 
which  is  sometimes  spiral,  till  they  unite  or  one  of  them  escapes.  The  most  celebrated 
whirlpools  are  the  Euripus  near  the  coast  of  Negropont,  the  Charybdis  in  the  Straits  of 
Sicily,  and  the  Malstroem  on  the  northern  coast  of  Norway.  Such  eddies  sometimes  ail- 
ment their  force  by  means  of  two  contrary  high  tides,  or  by  the  action  of  the  winda  in 
certain  states  of  the  tide,  some  of  them  cease  altogether ;  but  they  do  not  foil  to  make  up  for 
this  afterwards.  Their  danger  to  navigation  is  well  known ;  but  is,  perhaps,  inferior  to  the 
dread  which  they  inspire.  They  draw  vessels  along,  and  dash  them  against  the  rocks,  or 
engulf  them  in  the  eddies.  The  wrecks,  perhaps,  do  not  appear  till  some  time  afterwaids ; 
or,  indeed,  they  nAV  never  be  seen  at  all.  This  has  given  rise  to  the  notion  that  these  vortices 
have  no  bottom.  The  phenomena  and  dread  of  whirlpools  have  afibrded  excellent  matter 
for  marvellous  fobles,  both  to  the  ancient  poets  and  more  modem  writers. 

The  tides  form  a  remarkable  phenomenon,  consisting  in  the  alternate  rise  and  foil  of 
the  surfoce  of  the  sea  twice  in  the  course  of  a  lunar  day,  or  at  a  mean  rate  eveiy  12^  25" 
14'.  The  instant  of  low  water  is  neariy,  but  not  exactly,  in  the  middle  of  the  interval 
between  two  high  waters.    The  tide  generally  takes  nine  or  ten  minutes  longer  in  ebbing 
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titan  flowing.  At  the  new  and  fall  moon  the  tides  attain  the  gfreateet  height,  and  the  in* 
terval  between  two  high  waters  is  least,  vix.  12^  19"  28".  At  the  quarters  of  the  nx)on  the 
tides  are  the  least,  and  the  intervals  the  greatest,  viz.  12^  90r  T.  The  time  of  high  water 
is  moelly  regulated  hy  the  moon ;  and  in  general,  in  the  open  sea,  is  firom  two  to  three  hours 
after  that' planet  passes  the  meridian,  either  above  or  under  the  horizon.  On  the  shores  of 
large  continents,  and  where  there  are  shallows  and  obstructions,  great  irregularities  take 
place  in  this  respect;  and  when  these  exceed  six  hours,  it  may  seem  as  if  me  high  water 
]nreceded  the  moon's  passage  over  the  meridian.  Though  the  tides  seem  to  be  regulated 
chiefly  fay  tiie  moon,  they  appear  also  in  a  certain  degree  to  be  under  the  influence  of  the 
sun.  Thus,  at  the  svzigies,  when  the  sun  and  moon  come  to  tiie  meridian  together,  the 
tides,  every  thmg  else  considered,  are  the  highest  At  the  quarters,  when  the  sun  and 
moon  are  ^  distuit,  the  tides  are  least  The  former  are  called  the  springs  the  latter  the 
nemp  tides.  The  highest  of  the  spring  tides  is  not  that  immediately  after  the  new  or  fiill 
moon ;  but  is  in  general  the  third,  and  in  some  cases  the  fourth.  The  lowest  of  the  neap 
tides  occurs  much  about  the  same  time  after  the  quarters.  The  total  magnitude  of  the  tide 
is  estimated  by  the  difference  between  the  heights  of  high  and  low  water.  The  higher  the 
flood  tide  rises,  the  lower  the  ebb  tide  generally  sinks  on  the  same  day.  At  Brest,  the 
medium  spring  tide  is  about  19  feet,  and  the  mean  neap  tide  about  9.  On  other  parts  of 
the  coast  of  France  opposite  to  Ei^land,  the  waters,  being  confined,  rise  to  a  great  height, 
and  do  so  on  both  sides  of  the  Channel.  At  St  Male  it  is  firom45  to  60  fbet  Nearly  as  high 
tides  occur  at  Annapdis  Royal,  in  Nova  Scotia.  It  is  the  obstructbn  which  the  land  pre- 
sents to  the  motbns  of  the  waten  which  occasions  tides  of  anjr  consequence  at  all :  were 
the  globe  entirely  covered  with  water,  the  tides  would  be  very  insignificant  Thus,  in  the 
Pacific  Ocean,  the  spring  tide  amounts  only  to  5  feet,  and  the  neap  to  fiiom  2  to  2.5  i^et 
On  the  other  hand,  a  flee  communication  witii  the  ocean  is  indispensable,  to  produce  a  high 
tide.  Thus,  in  inkmd  seas,  the  tides  are  very  trifling,  because  the  luminaries  act  neany 
equally  over  the  whole  surfkce  at  the  same  time. 

The  height  of  the  tide  increases  as  the  sun  or  moon  is  nearer  the  earth,  but  in  a  higher 
latiot.  The  rise  of  the  tides  is  likewise  greater  when  the  sun  or  moon  is  in  the  equator,  and 
leas  as  they  decline  from  it  When  the  observer  and  the  moon  are  on  the  same  side  of  the 
equator,  the  tide  which  happens  when  the  moon  is  above  the  horizon  is  greater  than  when 
die  is  below  it  The  reverse  occurs  when  the  observer  and  the  moon  are  on  opposite  sides 
of  the  equator.  If  the  tides  be  considered  relatively  to  the  whole  globe  and  to  tne  open  sea, 
it  appears  that  there  is  a  meridian  about  90°  eastward  of  the  moon,  where  it  is  always  high 
water,  both  in  the  hemisphere  where  the  moon  is  and  in  the  opposite.  On  the  west  side  of 
this  circle  the  tide  is  flowing ;  on  the  east  it  is  ebbing ;  and  on  the  meridian,  which  is  at 
right  angles  to  the  same,  it  is  everywhere  low  water.  These  meridian  circles  move  west- 
ward, keeping  nearly  at  the  same  distance  fi!om  the  moon :  onlv  approaching  nearer  to  her 
when  new  or  full,  and  withdrawing  at  the  quarters.  In  high  latitudes  the  tides  are  very 
inconsiderable.  It  is  probable  that  at  the  poles  there  are  no  diurnal  tides ;  but  there  is  some 
ground  for  thinking  that  the  water  will  rise  higher  at  the  pole  to  which  the  luminaries  are 
at  any  time  nearest,  than  at  the  opposite. 

The  great  wave  which  follows  the  moon  as  above  described,  and  constitutes  the  tide,  is 
to  be  considered  as  an  undulation  or  reciprocation  of  the  waters  of  the  ocean ;  in  which 
there  is,  except  when  it  passes  over  shidlows  or  approaches  the  shore,  very  little  progressive 
motion.  In  all  this  we  are  as  yet  overlooking  the  operation  of  local  causes,  winds,  currents, 
&C.,  by  which  these  general  laws  are  modifi^,  overruled,  or  even  reversed.  Most  people 
find  little  difficulty  in  conceiving  how  the  waters  should  rise  on  the  side  of  the  globe  which 
IS  next  the  moon ;  but  there  can  scarcely  be  a  harder  task  than  bringing  many  to  see  tohy 
the  tDoters  should  at  the  same  time  rise  on  the  side  which  is  turned  from  the  moon.  We 
must,  however,  confine  ourselves  to  a  very  brief  and  palpable  explanation.  The  force  by 
which  the  moon  draws  any  particle  of  our  globe  towards  ner  is  greater  when  it  is  nearer  to 
her,  and  less  when  more  remote.  The  force,  therefore,  with  which  the  moon  attracts  the 
particles  on  the  side  nearest  her  is  greater  than  the  average  force  which  she  exerts  on  the 
whole  globe.  These  particles,  therefore,  rise  or  endeavour  to  come  near  the  moon.  On  the 
other  luind,  the  force  by  which  the  moon  draws  the  particles  which  are  fiirthest  from  her 
being  less  than  the  average  force,  these  particles  endeavour  to  recede  from  the  moon,  and  in 
0o  doing  they  also  recede  from  the  earth*s  centre ;  that  is,  they  rise  higher  than  the  general 
level.  The  action  of  the  sun  is  similar  to  that  of  the  moon ;  but  his  being  almmt  four 
hundred  times  as  distant,  greatly  diminishes  his  effect  At  the  new  and  mil  moon  the 
luminaries  act  together,  and  produce  spring  tides.  The  highest  of  all  are  a  little  after  the 
autumnal,  and  before  the  vernal,  equinox ;  and  the  least  spring  tides  occur  a  little  after  the 
solstices.  At  the  quarters  of  the  moon  her  action  is  opposed  by  that  of  the  sun,  and  there- 
fore neap  tides  are  the  result 

The  time  (^high  water  deserves  consideration.     The  preceding  is  sufficient  to  show  that 
the  phenomena  of  the  tides  are  effects  that  might  be  expected  from  the  principle  of  attraction* 
or  gravitation;  but  since  the  waters  necessarily  occupy  some  time  in  moving  fiom  one 

17* 
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place  to  another,  this  is  the  reason  why  the  hig^h  water  oocursi  not  when  the  moon  is  on  the 
mendian,  but  from  two  to  three  hours  afterwards.  For  the  same  reason,  when  the  son  is 
before  or  west  of  the  moon,  he  hastens  the  rise  of  the  tide ;  and  when  behind  her,  he  retards 
it  Considerable  extent  of  surfiice  is  necessary,  in  order  that  the  sea  should  be  sensibly 
affected  by  the  action  of  the  sun  and  moon;  for  it  is  only  by  the  inequality  of  such  action 
on  different  parts  of 'the  mass  of  waters  that  their  level  is  disturbed.  In  narrow  seas,  and 
on  shores  &r  from  the  main  body  of  the  water,  the  tides  are  not  caused  by  the  direct  action 
of  the  sun  and  moon,  but  are  waves  propagated  from  the  great  diurnal  undulation.  Of  this 
the  tides  on  the  coast  of  Britain,  and  in  the  German  sea,  are  remarkable  examples.  The 
high  water  transmitted  from  the  tide  in  the  Atlantic  reaches  Ushant  between  three  and  four 
hours  after  the  moon  has  passed  the  meridian,  and  its  ridge  stretches  north-nvest,  soas  to  &1) 
a  little  south  of  the  coast  of  Ireland.  This  wave  soon  after  divides  itself  into  three  branches ; 
one  passing  up  the  British  Channel,  another  ranging*  along  the  west  side  of  Ireland  and 
Scotland,  and  the  third  entering  the  Irish  ChanneL  The  firat  of  these  flows  at  the  rate  of 
about  50  miles  an  hour,  so  as  to  pass  through  the  Straits  of  Dover,  and  to  reach  the  Nore 
about  midnight  at  the-  time  of  spring  tide.  The  second  being  in  a  more  open  sea,  moves 
more  rapidly,  reaching  the  north  of  Ireland  by  six  p.  m.  ;  about  nine  it  has  gpt  to  the  Ork- 
neys, and  forms  a  wave  or  ridge  stretching  due  north ;  at  twelve  the  summit  of  the  same 
wave  extends  from  the  coast  of  Buchan  eastward  to  the  Nase  of  Norway ;  and  in  twelve 
hours  more  it  passes  southward  through  the  Grerman  Sea  and  reaches  the  Nore,  where  it 
meets  the  morxung  tide  that  left  the  mouth  of  the  Channel  only  eight  liours  before.  Thus, 
these  two  tides  travel  round  Britain  in  28  hours ;  in  which  time  the  primitive  tide  has  gone 
quite  round  the  globe,  and  nearly  45  degrees  more.  Various  curious  anomalies  are  observed 
in  the  tides  of  particular  places :  such  as  their  ceasing  altogether  for  a  day  or  two,  at  a 
certain  age  of  the  moon ;  while  at  other  times  they  b^me  considerable,  though  perhaps 
occurring  only  once  a  day .  It  is  said  that  on  some  coasts  there  is  never  more  than  one 
tide  in  the  course  of  a  lunar  day,  which  is  probably  owing  to  some  oversight :  but  it  may  be 
shown  from  theory,  that  if  the  observer's  distance  from  the  pole  be  equal  to  the  moon's 
declination,  he  will  see  but  one  tide  in  the  day.  Small  tides  occur  six  times  a  day  on  the 
shore  of  the  Isle  of  Ne^pont*" 

The  agency  of  the  tides  is  probably  very  extensive  in  many  of  the  operations  of  nature, 
and  in  particular  in  those  which  regard  geology.  The  late  Professor  Robison  suggested  how 
experiments  might  be  made  to  determine  the  mean  density  of  the  globe,  from  the  temporary 
change  which  is  undoubtedly  caused  on  the  direction  of  gravity  by  the  great  body  of  water 
brought  to  Annapolis  Royal,  and  then  withdrawn  by  the  stream  tiaes. 

Sbct.  n. — Springs. 

Springs  are  composed  of  the  waters  issuinc^  from  crevices  in  the  earth.  Of  such  there 
are  great  varieties.  Some  of  the  principal  aistinctions,  independently  of  the  qualities  of 
their  waters,  are, — temporary  springs,  which  only  flow  during  a  certain  season  of  the  year ; 
perennial,  which  always  run;  intermittin^j  which  alternately  run  and  cease,  either  wholly 
or  in  part,  at  short  intervals ;  periodical^  vmich  flow  and  ebb  regularly  at  particular  periods ; 
flouting,  which  issue  with  considerable  force,  forming,  perhaps,  a  jet  of  water.  The  mag- 
nitude of  springs  passes  through  every  gradation,  from  being  scarcely  perceptible,  to  con- 
siderable rivulets.  They  have,  likewise,  a  wide  ran^e  of  temperature;  but  necessarily 
limited  between  the  freezing  and  boiling  points.  It  is  most  usual  ixx  springs  which  are 
large,  and  which  appear  to  issue  from  a  considerable  depth,  to  have  nearly  the  mean  tempe- 
rature of  the  place ;  and  in  some  instances  the  temperature  is  remarkably  steady, — ^not  the 
slightest  variation  being  perceptible  in  the  course  of  the  year.  Hence  apparency,  or  rela- 
tively to  the  air,  they  are  colder  in  summer  and  hotter  in  winter.  It  is,  no  doubt,  this  con- 
trast which  has  given  rise  to  the  popular  notion,  that  good  springs  are  really  colder  in  sum- 
mer and  hotter  in  winter.  Nothing  ♦  is  more  common  than  to  see  a  well  smoking  during 
'  intense  frost,  which  shows  nothing  of  the  kind  during  warm  weather ;  but  it  does  not  require 
a  really  high  temperature  to  exhibit  such  an  appearance,  but  only  a  temperature  not  so  low 
as  that  of  the  air.  The  most  that  any  spring  keeps  within  the  range  of  both  seasons,  is  to 
remain  always  at  one  temperature.  The  greater  number  of  the  smaller  springs,  however, 
become  a  little  warmer  in  summer  and  colder  in  winter ;  particularly  those  which  come 
along  for  a  considerable  way  at  a  small  depth  under  ground.  By  so  doing,  they  participate 
in  the  temperature  of  the  sur&ce,  which  varies  with  Uie  season :  but  all  springs  preserve  a 
greater  warmth  than  the  mean  temperature  of  winter ;  and,  excepting  the  thermal  or  hot 
springs,  they  do  not  reach  the  mean  heat  of  summer. 

Hot  springs  are  those  which  preserve  a  heat  above  the  mean  temperature,  of  the  place. 
Such  as  are  merelv  tepid  are  common  in  most  countries,  especially  in  mines.  Those  having 
a  considerably  higher  temperature  are  less  frequently  met  with,  and  mostly  in  volcanic  dis- 
tricts ;  but  some  of  them  reach  the  boiling  point,  or  are  actually  boiling  and  spouting  forth 
•  "  ' — ' •  — ~~ 

*  Fide  Stevenson's  great  work  on  the  Bell-Rock  Light-bouscv  for  observations  on  Tides  in  the  Britiob  seas. 
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with  great  vkdenoe,  which  indic&tes  their  haying  had  a  still  higher  temperature  hefixre  get- 
ting rent.  The  most  remarkable  are  the  hot  springs  of  Iceluid,  some  of  which  are  con- 
sidered among  the  greatest  wonders  of  the  world.  They  are  believed  to  be  more  abundant 
in  Iceland  than  in  any  other  country.  But  the  interest  which  the  number  and  variety  of 
these  hot  springs  excites  in  a  person  who  never  saw  any  thing  similar,  is  quickly  lost  in  the 
feelings  which  are  roused  on  beholding  the  magnificent  and  tremendous  explosions  of  the 
Geysers,  as  they  are  called.  Besides  the  principal  fountains,  there  is  a  great  number  of 
boiling  springs,  cavities  full  of  hot  water,  and  several  from  which  steam  issuea  There  are 
also  some  places  full  of  boiling  mud  of  gray  and  red  colours.  The  silicious  depositions  of 
the  waters  of  the  Great  Geyser  have  formed  for  it  a  basin  56  feet  in  diameter  in  oae  direction, 
and  46  in  the  other ;  a  projection  from  one  side  causing  it  to  deviate  from  the  perfect  circle. 
In  the  centre  of  this  basin  is  a  cylindrical  pit  or  shaft  10  feet  in  diameter.  Through  this 
the  hot  water  rises  gradually,  filling  it  and  tne  basin,  after  which  it  runs  over  in  small  quan- 
tities. At  intervals  of  some  hours,  when  the  basin  is  full,  explosions  are  heard  from  below, 
like  the  repc^  of  distant  cannon,  and  at  the  same  time  a  tremulous  motion  of  the  ground  is 
felt  an  around  the  basin :  immediately  the  water  rises  in  a  mass  from  the  pit,  and  sinking 
again,  causes  the  water  in  the  basin  to  be  agitated  and  to  overflow :  another  and  a  stronger 
propulsion  fellows,  and  clouds  of  vapour  ascend.  At  length,  strong  explosions  take  place, 
and^  large  quantities  of  steam  escaping,  the  water  is  thrown  to  a  heijght  of  from  90  to  90 
feet,  and  even  to  200  or  900  feet  The  steam,  coming  into  contact  with  the  cold  air  of  that 
climate,  is  condensed  into  thick  clouds,  which  are  tos^  and  rolled  with  great  rapidity ;  the 
whole  forming  a  very  singular  and  magnificent  exhibition.  After  continuing  for  some  time, 
the  explosions  cease,  when  the  basin  and  pit  are  found  empty.  Bursts  of  steam  sometimes 
take  place,  when  the  water  is  rising,  without  any  warning  by  subterraneous  noise.  These 
pbenomena  seem  to  be  occasioned  ^  steam  finding  its  way  from  below  into  cavities,  where 
part  of  it  is  condensed  into  water,  which  water  is  at  length  forced  out  by  the  action  of  the 
steam  under  high  pressure.  The  New  Geyser  is  somewhat  smaller  than  the  other.  There 
are  many  hot  springs  of  leas  note  in  Iceland ;  but  perhaps  the  most  curious  of  the  whole  is 
the  Tungnhver.  Among  a  great  number  of  boiling  springs  are  two  cavities,  within  a  yard 
of  each  other,  from  which  the  water  spouts  alternately :  while  fit)m  one  the  water  is  thrown 
aboQt  ten  feet  high  in  a  narrow  jet,  the  other  cavity  is  full  of  water  boiling  violently.  This 
jet  continues  abrat  four  minutes,  and  then  subsides ;  when  the  water  from  the  other  imme- 
diately rises,  in  a  thicker  column,  to  the  height  of  three  or  four  feet  This  continues  about 
three  minutes ;  when  it  sinks  and  the  other  rises,  and  so  on  alternately. 

The  natural  jets  of  water,  called  spouting  springs,  only  differ  from  the  rest  in  coming 
down  some  close  canal  from  a  fountain  on  a  higher  level.  Being  thus  closely  confined,  they 
burst  forth  in  consequence  of  the  pressure,  in  the  same  manner  as  the  artificial  spouting  foun- 
tains do.* 

Intermitting  fountains  have  sometimes  been  viewed  by  the  multitude  as  of  a  miraculous 
nature.  One  at  Como,  in  Italy,  rises  and  fiiUs  every  hour:  another  at  Colmars,  in 
Provence,  rises  eight  times  as  often.  At  Fronzanches,  in  Languedoc,  one  has  a  period  of 
24  hoon  15  minutes.  England  aff<wds  many  examples  of  such  springs ;  particularly  those 
on  the  sea  coast,  whose  waters  rise  and  fall  with  the  pressure  of  the  tides.  The  town  of 
TidesweU,  in  Derbyshire,  is  named  frmn  a  noted  fountain  of  this  sort  which  once  flowed 
there,  bat  has  now  ceased  to  observe  its  tides.  The  principles  on  which  intermitting  springs 
depend  are  attempted  to  be  explained  in  every  popular  treatise  on  hydrostatics  and 
hydraulic8.f 

Varioos  have  been  the  opinions  of  philosophers  concerning  the  origin  of  springa  Some 
suppose  that  sea  water  is  conveyed  through  subterraneous  ducts  or  canals  to  the  places 
where  the  springs  flow  out  of  the  earth :  but  in  this  way  fresh-water  springs  could  not  be 
produced ;  because  sea  water  cannot  be  freed  from  its  salt  by  filtmtion.  It  is,  besides,  dif- 
ficult to  conceive  how  the  water  should  filter  upwards.  In  order  to  overcome  these  objec- 
tions, recourse  has  been  had  to  subterranean  heaf^  by  which  the  water  is  conceived  to  rise 
upwards  in  vapour  through  certain  fissures  and  cavities  of  the  mountains  where  it  is  col- 
lected, and  issues  finrth,  as  we  see,  in  springs.  Others  vary  the  hypothesis  a  little,  by  saying 
that  the  sea  water  is  raised  through  the  mountains  by  capillary  action ;  but  here  we  ought 
still  to  have  salt  springs ;  and  it  lus  been  further  objected  that  a  current  cannot  be  produced 
by  capillary  action. 

The  most  probable  theory  is  that  proposed  by  Dr.  Halley,  who  maintained  that  springs 
axe  nothing  more  than  a  part  of  the  water  which  falls  on  higher  ground  filtrating  through, 
and  afterwards  issuing  forth  at  a  lower  level.  This,  it  is  true,  does  not  at  first  sight  appear 
to  account  for  the  permanent  flow  of  springs  during  dry  weather.  To  complete  the  theory, 
it  is  supposed  that  the  water  at  first  collects  in  large  subterranean  cavities,  from  which  it 
aHerwards  filtrates  slowly,  and  passes  towards  the  springs.     The  disposition  of  the  rocks  in 

*  Vide  Ed.  New  Phil.  Journal,  vol.  ix.  for  obiervationi  on  apouting  apringa  and  Artealaii  wella. 
t  Vide  Ed.  New  Phil.  Journal,  toI.  viii.  for  an  account  of  intermitting  apringa. 
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strata  contributea  much  to  the  eoUectiag  of  the  waters  under  the  sur&ce,  and  conveying 
them  without  waste,  as  if  in  close  pipes,  till  they  are  united  in  fountains,  lakes,  riven, 
&«.  Dr.  Halley  showed  that  the  evaporation  from  the  sea  alone  is  a  sufficient  supply  for 
all  the  waters  that  the  rivers  carry  into  it  His  calculation  was  founded  on  a  very  complex 
view  of  the  subject,  and  liable  to  several  objections.  Buffon  took  a  more  simple  view  of 
the  matter,  by  selecting  one  of  those  lakes  that  send  out  no  stream  to  the  ocean,  and  show- 
ing that  the  probable  evaporation  from  the  surface  of  the  lake  is  equal  to  all  the  water  car- 
h^  into  it 

The  theory  of  hot  springs  is  deserving  of  consideration.  It  has  been  ascertained  that  the 
greater  number  of  vrarm  and  hot  springs  occur  in  volcanic  countries — ^where  volcanoes  for- 
merly burnt  or  are  still  in  a  state  of  activity ;  and  of  those  that  do  not  occur  in  volcanic  dis- 
tricts, some  are  aseociated  with  trap  and  granite  rocks,  to  which  most  geologists  assign  an 
igneous  origin.  Hence  it  is  inferred  that  they  owe  their  temperature  to  the  same  cause  or 
causes  as  gave  rise  to  volcanic  and  ignigenous  rocks.  That  the  heat  of  such  sprinps  is 
often  connected  with  volcanic  action  cannot  admit  of  doubt;  for,  from  theGejrser  orlceLuid, 
the  transition  is  almost  uninterrupted  to  the  hot  springs  in  the  dormant  volcano  of  the 
island  of  Ischia,  and  from  thence  to  those  connected  wiui  the  process  which  fivmerly  took 
place  in  the  now  extinct  volcanoes  of  Hungary  and  Auvergne.  The  hot  and  warm  springs 
of  Bath  and  Bristol,  however,  occur  in  a  limestone  country  where  no  igneous  rocks  are  visi- 
ble ;  but  these  may  be  under  the  limestone.  This  opinion  is  further  countenanced  by  the 
foct  that  many  of  the  hot  springs  met  with  in  primitive,  and  also  in  secondary,  formations, 
occur  in  spots  where  the  strata  appear  to  have  been  disturbed  by  igneous  agency.  Of  this 
there  is  a  striking  example  at  the  hot  springs  of  Carlsbad  in  Bohemia ;  the  hot  springs  c^ 
Clifton  issue  from  a  limestone  which  appears,  at  an  early  period,  to  have  been  disturbed  by 
igneous  action :  the  hot  springs  of  Pfefiers,  in  the  Grisons,  gush  fhim  a  ravine  from  40O  to 
&4  feet  in  depth,  and  so  perpendicular  that  the  provisions  required  for  the  inmates  of  the 
bath  are  lowered  from  ropes  attached  to  the  summit  of  the  cliff,  and  so  narrow  that  the  rocka 
in  some  places  touch  overhead,  and  nowhere,  perhaps,  are  more  than  dO*  feet  apart  The 
most  obvious  explanation  of  such  a  phenomenon  is  to  be  found  in  some  convulsion  of  nature, 
such  as  that  caused  by  an  earthquake,  or  the  sudden  elevation  of  a  large  tract  of  country. 
The  other  hot  springs  in  Switzerland  appear  in  circumstances  for  the  most  part  similar. 
Those  of  Weissenburg,  in  the  canton  of  Berne,  rise  out  of  a  gorge  of  the  same  kind  as  that 
of  Pfeffors :  those  of  Louechi  appear  at  the  foot  of  the  mural  precipice  of  the  Gemmi :  whilst 
the  spring  of  Baden,  in  the  canton  of  Argovia,  from  which  the  only  remaining  one,  that  of 
Schinzath,  is  not  far  removed,  lies  near  3ie  point  where,  in  ccmsequence  of  the  two  moun- 
tains of  Staflelegg  and  Laffem  having  been  severed  asunder  by  some  great  convulsion,  the 
waters  of  the  Rhine  and  ofthe  other  rivers, — ^which  appear  to  have  once  constituted  a  single 
lake  extending  from  Coire  in  the  Grisons  to  this  mountain  ridge,  including  the  lakes  of 
Zurich  and  of  Wallenstadt,  with  the  intermediate  country, — in  one  contiimous  sheet  of 
water,  flowed  off  by  the  channel  now  taken  by  one  of  the  rivers,  the  Limmat  alone.  Thus 
the  Rhine,  says  Dr.  Dauben^,  may  be  supposed  to  owe  its  original  direction  to  the  event 
which  produced  one  hot  spring,  and  its  present  course  to  that  which  occasioned  another. 

Some  springs  apparently  emit  inflammable  matter ;  for  when  a  li^ht  is  applied,  it  seemd 
to  take  fire  like  ardent  spirits.  But  it  is  not  so  much  the  water  that  is  inflammable,  as  some 
gas  which  it  exhales,  or  bituminous  matter  floating  on  its  surface. 

Spring's  in  the  sea.  Powerful  springs  are  occasionally  met  with  boiling  up  in  the  bottom 
of  the  sea,  so  as,  in  some  instances,  to  rise  above  the  sui&ce.  From  some  of  them  naviga- 
tors can  draw  up  fresh  water  fit  for  taking  on  board  as  store.  The  natives,  in  certain  places, 
know  where  to  dive  under  the  sur&ce  of  the  sea  for  fresh  water ;  which,  perhaps,  may  be 
the  only  source  whence  they  could  obtain  it 

Mineral  waters,  and  the  quantity  of  matter  they  deposit.  Springs  in  their  course  through 
stmta  convey  along  with  them  portions  of  the  strata,  not  only  from  higher  to  lower  sitna^ 
tions,  but  also  fiiom  below  upwards.  They  contain  Milts,  eiul^  acids,  metals,  and  inflam- 
mable matters,  of  very  varied  nature :  the  variety  depending  sometimes  on  the  nature  of  the 
strata  through  which  they  pass ;  at  other  times,  as  m  those  that  rise  upwards  in  volcanic 
districts,  on  igneous  agency.  Hoffinan  remarks,  that  when  warm  and  hot  springs,  and 
those  richly  impregnate  with  mineral  matters,  occur  in  countries  at  a  distance  from  active 
and  extinct  volcanoes,  we  observe  the  strata  fVom  which  they  issue  to  be  much  deranged, 
thus  intimating  that  formerly  earthquakes  and  other  igneous  agencies  were  at  work  in  the 
districts  where  these  spring  now  flow.  The  quantity  of  mineral  water  brought  finom  the 
interior  of  the  earth  by  spnngs  is  very  great ;  whether  that  matter  is  abstracted  from  the 
strata  traversed  by  the  springs,  or  is  brought  by  them  from  a  great  depth,  as  in  volcanic 
countries.  Even  some  calcareous  springs  in  Britain  deposit  annually  vast  quantities  of  cal- 
careous tufiEa  and  calcareous  sinter.  In  the  neighbourhood  of  Edinburgh  there  are  great 
calcareous  deposits  from  calcareous  springs  that  flow  through  limestone  rocks ;  and  appear- 
ances of  the  same  description  abound  around  all  the  calcareous  springs  in  England.  Near 
to  Clermont,  in  France,  some  calcareous  springs,  rising  through  rockB  of  granite  and  gneiss^ 
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have  filmed  a  mound  or  hill  340  feet  high.  Many  of  the  ^reat  edifices  in  Rome  are  built 
of  calcareous  deposits  firom  calcareous  springs.  The  hot  spnngs  of  Carlsbad  annually  deposit 
much  caldareous  tufia  and  sinter.  Other  springs,  as  the  hot  springs  in  Iceland  and  in  the 
Azores,  deposit  annually  great  quantities  of  silica.  Salt  springs  ako  bring  from  the  interior 
of  the  earth,  and  spread  over  their  vicinity,  much  salt,  which  salt  may  be  derived  from  the 
saline  clays  and  salt  beds  through  which  they  pass;  in  other  instances  the  salt  may  come 
from  a  great  depth  as  an  igneous  production. 

Chemical  nature  of  spring  waters.  The  water  of  springs,  when  very  pure,  is  named 
toft  ;  if  impregnated  with  cakareous  salts,  hard ;  and  if  impregnated  with  various  mineral 
matters,  mmeral.  It  was  long  believed  that  hard  water  was  unfit  for  brewing  and  distillap 
tJon ;  and  hence  soft  water  was  often  procured  for  these  operations,  at  great  expense ;  but  it 
is  now  found  that  water  which  owes  its  hardness  to  lime  is  the  most  proper  of  all  for  the 
fermentation  of  worts.  A  time  will,  however,  be  necesBary  to  remove  the  popular  prejudice 
in  fiivour  of  soft  water.  We  have,  in  the  Table  on  the  following  page,  given  a  view  of  the 
composition  of  the  most  celebrated  mineral  springs. 

According  to  some  chemists,  the  salts  found  by  chemical  analysis  in  springs  are  considered 
as  existing  m  the  waters ;  the  late  Dr.  Murray  considers  the  compound  existing  before  con- 
centration of  the  water  as,  in  all  cases,  the  most  soluble  salts  that  can  be  formed  out  of  the 
ingredients  present  But,  in  reality,  so  far  from  our  having  determined  in  any  given  case 
the  nature  of  the  existing  combinations  between  the  ingredients,  we  are  ignorant  even  of  ^ 
any  method  by  which  such  knowledge  is  attainable.  I(  says  Berzelius,  the  physician 
inquires  of  the  chemist,  what  the  proportion  these  salts  bear  to  each  other  in  any  given  case 
may  be,  the  latter  must  reply,  that  this  is  a  question  as  to  which  we  are  at  present  entirely 
in  the  dark ;  as  the  propoftion  depends  not  only  on  the  quantity  of  acids  and  bases  present, 
whic:h  admits  being  ascertained,  but  idso  on  the  relative  force  of  affinity  subsisting  between 
the  one  and  the  other,  for  determining  which  we  have  as  yet  no  data  whatever. 

Sbct.  m.'-Ldkes, 

A  lake  is  a  bodv  of  water  which  docs  not  communicate  with  the  ocean.  Independentlv 
of  the  qualities  <x  their  waters,  lakes  are  distinguished  into  several  sorts :— 1.  Those  which 
receive  streams  of  water,  and  have  an  outlet,  are  the  class  of  lakes  best  known.  It  is  rare 
for  a  lake  to  give  rise  to  more  than  one  river,  which  often  bears  the  name  of  the  principal 
stream  which  flows  into  the  lake,  though  the  two  rivers  may  differ  materially  m  every 
respect  2.  Those  which  receive  streams  of  water,  and  often  great  rivers,  without  having 
any  visible  outlet  This  class  is  less  numerous  than  the  former,  and  is  confined  to  warm 
climates ;  but  the  largest  of  all  lakes,  the  Caspian  Sea,  belonffs  to  it  3.  Those  which 
receive  no  running  water,  but  have  an  outlet,— circumstances  which  imply  that  such  lakes 
are  fed  with  springs  firom  beneath,  or  with  small  imperceptible  streams  from  the  adjacent 
land.  4.  Those  iROiich  receive  no  running  water,  and  have  no  visible  outlet  Lakes  of  this 
class,  exclusive  of  marshes,  are  for  the  most  part  small,  and  merit  little  attention.  Without 
regarding  the  foregoing  distinctions,  some  writers  subdivide  lakes  into  two  kinds,  according 
to  the  goieial  chmcter  of  the  sw&ee  in  which  their  basins  are  situated :  viz.  those  whicn 
are  formed  in  deep  hollows  between  the  ridges  or  at  the  foot  of  mountains,  and  fed  by 
springs  or  torrents ;  and  those  which  are  formed  in  low  and  level  countries  for  want  of  a 
general  declivity,  or  dammed  up  by  a  mere  accumulation  of  alluvial  matter. 

Subterranean  lakes  form  a  class  of  lakes  difiering  remarkably  fh>m  all  the  preceding,  and 
are  bodiea^if  water  contained  in  cavities  quite  covered  over  by  earthy  strata.  It  is  only 
when  such  cavities  are  laid  open  by  earthquakes,  b;^  the  falling  asunder  of  mountains,  by  the 
action  of  the  weather  or  of  rivers,  by  the  operations  of  mining,  or  when  the  roof  fiills  in, 
that  their  situation  becomes  known.  But  they  are  probably  very  numerous,  though  perhaps 
often  of  small  size.  It  is  not  easy  to  account  for  the  permanent  and  uniform  flow  cSf  many 
springs  or  any  other  supposition.  Some  of  them  appear  to  give  rise  to  rivers,  while  others 
are  known  to  receive  very  considerable  streams  which  lose  themselves  in  the  interior.  Such 
are  the  numerous  cavities  of  the  Julian  Alps.  It  is  to  similar  reservoirs  that  we  must  attri- 
bute the  periodical  disappearance  of  certain  lakes  situated  above  ground.  There  are  some 
caverns  in  Norway  which  aflbrd  a  passage  to  rapid  currents  of  water,  as  appears  firom  the 
sound  heard  through  their  roc^  It  is  natural  to  suppose  that  many  streams,  finding  no 
readier  outlet,  flow  into  subterranean  cavities,  are  abscvbed  by  the  earth,  or  discharge  them- 
selves under  ground  into  the  sea.  In  this  way  may  be  explained  the  origin  of  those  springs 
of  fireih  water  that  are  to  be  seen  spouting  up  even  in  the  midst  of  the  waves  of  the  ocean. 
The  waters  thrown  up  by  volcanoes,  the  sudden  and  terrible  inundation  of  mines,  the  number 
of  rivers  which  disappear,  the  mountains  which  are  suddenly  engulfed  in  the  bosom  of  new 
lakes,— all  these  fiiots  leave  no  doubt  of  the  existence  of  extensive  subterranean  cavities 
containing  large  bodies  c^  water.  The  digging  of  wells  has  supplied  a  fact  still  more  inters 
esting  to  physical  geography.  It  appears  that  there  are  lakes,  or  rather  sheets  of  water, 
which  extend  under  ground  to  considerable  distances.  In  digging  wells  near  Aire,  in  the 
profvinee  of  Artots,  they  always  come  to  a  clayey  bed ;  which  bei^  piercedi  the  Water  gushes 
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forth  in  lar^e  babbles,  and  fonxm  pennanent  Bprings.  In  the  country  of  Modena,  we  find 
everywhere,  at  the  depth  of  twenty  yards,  a  bed  of  clay  five  feet  thick  ;** which  being  pierced, 
the  water  spouts  op  with  considerable  force — indicating  that  it  is  connected  with  a  reservoir 
which  stands  at  a  hi|rher  level.  There  is  a  district  in  the  interior  of  Algiers,  where  the 
inhabitants,  after  digging  to  a  depth  of  about  200  fitthoms,  invariably  come  to  water,  which 
flows  up  in  such  abundance  that  they  call  it  the  subterrane^  sea. 

Lakes  which  receive  much  water,  but  have  no  outlet,  were  believed  necessarily  to  com- 
municate with  the  ocean  by  some  subterraneous  channeL  The  great  distance  of  some  of 
them  from  the  ocean  seemed  to  stand  in  the  way  of  such  an  explanation ;  and  doubts  might 
still  have  remained,  were  it  not  for  the  discovery  of  the  remarkable  ftct,  that  some  of  the 
principal  lakes  of  this  description  have  their  surraces  fiir  depressed  below  the  level  of  the 
ocean.  Thus  the  surfiice  of  Uie  Caspian  Sea,  which  is  the  largest  known  lake,  and  without 
an  outlet,  was  found  1^  Engelhardt  and  Parrot  to  be  S34  feet  beneath  the  level  of  the  Black 
Sea.  A  similar  depression  has  been  ascertained  of  the  level  of  the  fiunous  Dead  Sea,  in 
Judea,  which  is  also  a  lake  without  an  outlet  Its  surface  is  below  that  of  the  Mediterra^ 
nean  in  its  neighbourhood,  and  consequently  still  fiirther  below  the  higher  level  of  the  Red 
Sea.  The  true  explanation  as  to  the  consumption  of  the  waters  of  such  lakes  seems  to  be, 
that  it  is  carried  off  by  evaporation.  The  climates  in  which  the  two  last-mentioned  are 
situated  accord  well  with  this  supposition.  The  level  of  these  lakes,  however,  varies  with 
the  weather,  and  with  the  abundance  or  scarcity  of  the  waters  discharged  into  them  by  rivers 
at  particular  seasons  of  the  year.  The  variation  in  the  height  of  the  Caspian  Sea  is  firom 
four  to  eight  feet ;  but  the  level,  at  a  particular  point  of  its  more,  must  be  affected  by  the 
direction  of  the  wind,  and  probably  by  a  very  trifling  tide.  When  the  banks  of  lakes  are 
very  porous,  they  cannot  fail,  during  very  dry  weather,  to  absorb  a  large  portion  of  the  water, 
and  to  throw  it  off  by  evaporation. 

The  depth  of  gi'eat  lakes  has  been  seldom  ascertained  with  much  exactness.  The  gene- 
ral depth  of  the  Caspian  Sea  is  from  60  to  70  fitthoms ;  but  this  increases  towards  the  south 
end  to  such  a  degree,  that  no  bottom  can  be  found  with  a  line  of  380  fiithoms.  In  lakes,  as 
in  the  ocean,  the  slope  of  the  bank  is  continued  downward  for  a  considerable  way  below  the 
water ;  that  is,  deep  lakes  are  to  be  found  in  mountainous  districts,  and  shallow  marshy  ones 
in  flatter  countries.  The  depth  of  Loch  Ness,  in  the  Hifhlands  of  Scotland,  is  in  some 
places  130  fiithoms,  which  is  four  times  the  mean  depth  of  the  German  Sea ;  and  its  bottom 
IS  actually  30  fiithoms  below  the  deepest  part  of  that  sea,  between  the  latitudes  of  Dover 
and  Inverness.*  The  Lake  of  Geneva  attains  the  still  greater  depth  of  161  fiithoms.  Many 
other  lakes  are  known  to  be  exceedingly  deep,  without  the  amount  being  ascertained.  Seve- 
ral have  passed  for  ages  as  bottomless ;  but  this  opinion  now  obtains  litue  credit  It  is  more 
probable,  that  most  lakes  are  daily  getting  more  shallow,  firom  being  filled  up  with  mud  or 
debrisL 

The  temperature  of  the  surface  of  lakes  depends  on  the  climate  and  season  i  but  at  the 
bottom  of  deep  lakes  it  undergoes  little  or  no  change  throughout  the  year,  and  approaches 
to  that  which  corresponds  to  the  maximum  density  of  water,  which  different  writers  estimate 
variously,  from  30^  F.  to  42.5^ ;  but  40^  is  most  commonly  received.  In  Loch  Catrine  and 
Loch  Lomond,  the  temperature,  at  all  depths  below  40  fiithoms,  is  41° ;  but  the  mean  for 
the  climate  is  47°.  The  deep  lakes  of  Thun  and  Zug,  in  Switzerland,  have  a  temperature 
of  42°  at  the  depth  of  15  brasses.  Thun  was  41.5°  at  the  depth  of  105  brasses,  while  the 
surfiuse  was  60°;  and  Zug,  41°  at  38  brasses,  with  surfiuse  58°.  The  bottom  of  the  Lake  of 
Geneva  has  a  tempeiuture  of  42° :  that  of  the  Lago  Sabatino  at  Rome  is  44.5°,  at  a  depth 
of  80  fiithoms.  Tepid  springs  may,  in  some  cases,  keep  up  the  temperature,  when  they 
occur  at  the  bottom  of  lakes.  Frcm  what  we  mentioned  of  the  Canhb^m  Bet^  it  does  not 
appear  that  the  climate  has  much  influence ;  and  yet  most  powerful  springs  of  fresh  water 
are  known  to  boil  up  in  its  shallower  parts.  Such  springs  probably  approach  to  the  mean 
temperature  of  the  climate ;  or,  perhaps,  those  who  contend  for  an  increase  of  heat  with  the 
depth  of  the  solid  strata  would  claim  for  them  a  higher  temperature.  Deep  lakes  almost 
never  freeze,  except  in  a  very  cold  climate ;  because  the  whole  body  of  water  must  cool 
below  40^  before  congelation  could  commence.  Accordingly,  neither  Loch  Ness  nor  its 
efiSiient  river  of  the  same  name  are  ever  fix>zen  over. 

The  qualities  of  the  waters  of  lakes  are  various,  according  to  the  nature  of  the  substances 
with  which  they  may  be  mixed  or  contaminated.  The  princioal  distinctions,  in  this  respect, 
are  Jireshy  9alifie^  and  alkaline.  Lakes  which  receive  much  ^esh  water,  and  have  a  copious 
efilux,  are  almost  always  fresh ;  but  those  which  lose  much  of  their  water  by  evaporation 
may  be  slighUy  saline,  especially  if  the  neighbouring  soil  abound  in  salt  When  lakes  have 
DO  outlet,  tiiey  are  invariably  saJine.  To  account  fin-  this,  two  reasons  have  been  given, 
which  are  quite  compatible  with  each  other.  The  one  is,  that  salt  lakes  having  no  outiet 
are  concentrated  portions  of  the  waters  of  the  deluge,  retained  by  the  hollows  of  the  earth's 
surface ;  and  that  all  other  lakes  were  originally  such,  and  saline ;  but  those  have  had  their 

*  Vide  Stevenion,  Wemerian  Memoin,  and  Edinbargh  Phil.  Joarnal. 
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nit  washed  out  and  canied  to  the  ocean,  which  are  tzaverBed  by  men  er  other  freah  water. 
Hie  other  opinioa  is,  that  the  salt  in  lakes  has  come  from  springs,  or  been  wariied  from  the 
soil  of  the  adjacent  country  by  means  of  the  rain  and  rivers :  fi>r  sach  lakea  are  most  abun- 
dant where  the  soil  contains  saline  matter ;  and  where  lakes  only  lose  water  by  evaporation, 
the  vapour  goes  off  fresh  and  leaves  the  salt  behind.  The  Deid  Sea  is  the  salteet  of  all 
known  lakes,  and  appears  to  have  been  so  for  upwards  of  4000  years;  for  in  the  book  of 
Genesis  it  is  called,  by  wa^  of  distinction,  the  ''  Salt  Sea,**  even  at  a  time  when  the  adjacent 
plain  was  as  noted  for  fertility  as  it  is  dow  for  barrenness.  The  waters  of  this  lake  are  in  a 
state  of  saturation,  containing  about  ei^t  times  as  much  salt  as  those  of  the  ocean.  Tlie 
salt  must  be  accumulating  in  beds  at  its  bottom ;  far  the  river  Jordan,  which  is  Imickiah, 
necessarily  carries  in  more.  Masses  of  bitumen  frequently  float  on  the  eorftce,  and  seent 
to  rise  from  the  bottom  of  the  lake.  The  same  thing  occurs  in  other  Asiatic  lakes,  some  of 
which  are  impregnated  with  borax.  In  the  island  of  Trinidad,  there  is  a  lake  which  pro- 
duces an  enonnous  quantity  of  bitumen  fit  for  naval  purposes. 
Some  lakes  are  both  saline  and  alkaline,  as  is  the  case  with  a  s^es  of  lakes  in  Lower 

arpt  These  are  called  the  Natron  Lakes,  from  ^eir  abounding  in  soda,  which  is  Uiere 
ed  tr<ma  and  natron,  the  nitre  of  the  Sacred  Writings. 

Lakes  appear  to  have  been  much  more  numerous  at  a  former  period  than  at  present,  and 
to  have  occupied  a  larffe  proportion  of  the  surface  of  the  land.  Traces  of  their  existence 
occur  eveiy  where.  Many  of  them  have  been  filled  up  with  debris,  and  become  level  plains 
traversed  by  a  river ;  some  have  been  drained  by  the  gradual  deepening  of  their  outlets ;  or 
both  causes  have  often  operated  together.  Others  have  got  vent  thro^fa  cracks  caused  by 
earthquakes,  or  by  the  subsiding  of  a  part  of  the  basin.  The  kingdom  of  Hungary  is  sup- 
posed to  have  been  originally  the  basin  of  a  lake ;  and  some  go  so  fiu  as  to  allege  the  same 
of  the  Mediterranean  Sea.  Geological  phenomena  also  show  that  new  lakes  arise,  and  old 
ones  disappear,  during  those  great  risings  and  sinkings  of  the  land  which  have  taken  place 
during  fonner  periods,  and  even  now  are  not  without  example. 

There  are  several  modes  in  which  new  lakes  may  be  formed.  In  hot  trqpical  climates, 
many  large  lakes  are  formed  during  the  rainy  season,  and  entirely  disappear  on  a  change  of 
weather;  but  such  hardly  deserve  the  name,  beinff  rather. land-floods,  though  they  would  be 
permanent  lakes  in  a  colder  country.  We  have  already  mentioned  the  formation  of  a  visible 
or  open  lake  from  the  idling  in  of  the  roof  of  a  subterranean  one.  When  a  mountain  fidls 
asunder,  it  often  happens  that  it  stops  up  a  neighbouring  river  and  valley,  and  forms  a  lake. 
But  the  water  of  a  nver  obstructed  in  this  manner  will  always  overflow,  and  can  scarcely 
fiiil  to  regain  its  former  level,  either  by  wearing  away  a  cut  for  itself  above,  or  by  under- 
mining die  ruins  beneath.  Siuillow  marshy  lakes  are  frequently  fonned  l^  the  surplus 
waters  of  rivers  detained  on  flat  ground  by  an  accumulation  of  mud.  Ice  and  snow  some- 
times accumulate  in  narrow  passes  between  mountains,  so  as  to  obstruct  and  make  the  water 
stagnant,  and  form  a  temporary  lake,  increasing  perhaps  for  years,  till  at  length  the  pressure 
of  the  water  is  augmented  to  such  a  degree  as  to  burst  the  icy  barrier.  The  consequences 
are  sometimes  dr^fiil.  So  great  a  discharge  of  water  uid  ice,  precipitated  firom  the 
mountains,  tears  up  not  only  alfuviaJ  substances,  but  firequently  portions  of  rocks,  which  are 
scattered  over  the  plain  below.  Thus  villages  and  fertile  fields  are  almost  instantly  con- 
verted into  deep  hollows  and  heaps  of  rubbish.  These  cavities  perhaps  continue  filled  with 
water,  forming  small  lakes. 

There  are  certain  lakes  which  disappear  and  re-appear  pjeriodicaUy,  without  regard  to 
the  rainy  season.  Such  are  supposed  to  be  filled  and  emptied  in  a  manner  similar  to  the 
cavities  of  intermitting  springs,  or  to  communicate  with  some  subterranean  lake  which 
undergoes  such  periodical  change&  That  any  lakes,  remote  from  the  sea,  should  c(mimuni« 
cate  with  it  under  ground;  so  as  to  rise  and  fall  with  the  tide,  is  very  improbable.  In 
Portugal  there  is  a  small  lake  near  Beja,  which  emits  a  loud  noise  on  the  approach  of  a 
storm.  Other  lakes  appear  agitated  by  the  disengagement  of  gas.  Near  Boleslaw,  in 
Bohemia,  a  lake  of  uiifiithom{£le  depth  sometimes  emits  blasts  of  wind  which  raise  up 
pieces  of  ice.  Some  of  the  Scottish  lakes,  and  the  Wetter  in  Sweden,  experience  violent 
agitations  even  during  serene  weather.  A  coincidence  of  dates  has  given  ground  for  beliey« 
ing  that  these  agitations  are  connected  with  earthquakes  in  distant  countries. 

Sect.  IV. — Rivers, 

• 

The  origin  and  progress  of  rivers  have  been  compared  hj  Pliny  to  the  life  of  man.  ^  Its 
beginnings  are  insignificant,  and  its  infiincy  is  frivolous ;  it  plays  among  the  flowers  of  a 
meadow,  it  waters  a  garden,  or  turns  a  little  mill.  Ciathering  strength,  in  its  youth  it 
becomes  wild  and  impetuous.  Impatient  of  the  restraints  which  it  still  meets  with  in  the 
hollows  among  the  mountains,  it  is  restless  and  fretful ;  quick  in  its  turning,  and  unsteady 
in  its  course.  Now  it  is  a  roaring  cataract,  tearing  up  and  overturning  whisLtever  oppoeea 
its  progress,  and  it  shoots  headlong  down  fitnn  a  roSk ;  then  it  becomes  a  sullen  and  gloomy 
pjool,  buried  in  the  bottom  of  a  glen.  Recovering  breath  by  repose,  it  again  dashes  along^ 
till,  tired  of  uproar  and  mischief  it  quits  all  that  it  has  swept  nloag,  and  leaves  the  opening 
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of  the  ^ralley  8traw«d  with  the  rejected  wmste.  Now  quitting  its  retirement,  it  comes  abniad 
into  the  world,  journeying  with  more  pradence  and  discretion,  through  cultivated  fields, 
▼iekiing  tociicumstancea,  and  winding  round  what  would  trouble  it  to  overwhehn  or  remore. 
It  passes  through  the  populous  cities,  and  all  the  busy  haunts  of  man,  tendering  its  services 
on  every  side,  and  becomes  the  support  and  ornament  of  the  country.  Increased  by 
nnmeraus  alliances,  and  advanced  in  its  course,  it  becomes  mve  and  stately  in  its  motions, 
loves  peace  and  quiet,  and  in  majestic  silence  rolls  on  its  mighty  waters  till  it  is  laid  to  rest 
in  the  vast  abyss.'*  The  sun  and  the  host  of  heaven  have,  in  all  ages  and  nations,  been 
otriects  of  sincere  worship,  Next  to  them,  the  rivers  seem  to  have  attracted  the  grateful 
acknowledgements  of  the  inhabitants  of  the  neighbouring  countries.  They  have  every- 
where been  considered  a  sort  bf  tutelar  deities,  and  each  little  district,  every  retired 
vaUey,  had  its  river  god,  who  was  preferred  to  the  others.  The  expostulation  of  Naaman 
the  Syrian,  who  was  offended  with  the  prophet  lor  enjoining  him  to  wash  in  the  river 
Jordan,  was  the  natoral  effusion  of  this  attachment  ^  What  (said  he),  are  not  Abana  and 
Pharpar,  rivers  ci  Ilamascus,  more  excellent  than  all  the  waters  of  Judea?  Might  I  not 
wash  in  them  and  be  clean  1  so  he  went  away  wroth."  In  those  countries  particularly 
where  the  labours  of  the  husbandman  and  shepherd  depended  on  what  took  place  in  a  fkr 
dirtant  country  by  the  ftklling  of  periodical  rains,  or  the  melting  of  ^e  collected  snows,  Uie 
Nile,  the  Gaiufes,  the  Indus,  were  the  sensible  agents  of  nature  in  procuring  to  the  inhabit- 
ants of  their  fertile  banks  all  their  abundance,  and  they  became  objects  of  grateful  adoration. 
Their  soorces  were  sought  fer  even  by  conqnering  princes,  and  when  iband  were  worshipped 
with  the  most  al^tionate  devotion.  These  rivers  preserve  to  this  day  the  fbnd  adoration  of 
the  inhabitants  of  the  countries  through  which  they  pass,  uid  their  waters  are  still  held  sacred. 

The  term  rher  is  applied  to  any  large  current  or  water  which  is  not  in  the  ocean  or  its 
branches,  and  which  mav  discharge  itself  into  the  ocean,  into  lakes,  marshes,  or  into  other 
rivers ;  for  the  waters  of  some  rivers  never  reach  the  ocean ;  as  is  the  case  with  the  Wolga, 
the  Jordan,  and  others,  which  discharge  themselves  into  salt  lakes,  having  usually  the  name 
of  seas.  When  the  atmosphere  supplies  a  country  with  more  water  than  it  has  an  opportu- 
nity of  carrying  off  again  by  evaporation,  the  surplus  eitiier  penetrates  through  the  surfece 
or  coUects  into  small  streams,  which,  afterwards  uniting  ai^  receiving  the  water  of  springs, 
gradually  form  larger  and  larger  currents,  which,  if  allowed  to  proceed  increasing,  at  length 
become  riversL  Some  rivers  proceed  ftom  lakes  or  marshes,  but  none  come  immediately  from 
the  sea.  They  invariably  occupy  the  lowest  parts  of  the  districts  from  which  their  waters 
are  derived,  and  these  districts  are  called  their  bannw.  The  basins  are  usually  bounded  by 
high  lands,  and  sometimes  by  mountains.  They  form  natural  divisions  in  j^vsical  geography. 
Those  of  the  Rhone,  Garonne,  Loire,  Seine,  and  part  of  the  basin  of  the  Rhine,  comprehend 
the  greatest  part  of  France.  In  some  cases,  the  boundaries  of  basins  are  not  well  defined ; 
as  where  the  snr&ce  becomes  flat  or  marshy.  This  is  the  case  between  the  basins  of  the 
Amazon  and  JOrinooo,  which  are  connected  by  a  natural  and  navigable  coamiunication.  In 
Europe,  the  sources  of  the  Dwina,  of  the  Niemen,  and  of  the  Borysthenes,  are  nearly  united 
in  a  marshy  plain.  It  is  evident  that  the  deep  ravines  through  which  rivers  flow  could  not 
in  many  instances  be  the  work  of  the  rivers  themselves ;  because  the  mar^ns  of  such  ravines 
are  often  higher  than  other  places  of  the  district,  through  which  the  nvers  ought  to  have 
flowed  before  such  valleys  were  cut,  as  some  &ncy,  out  of  solid  rock.  A  more  rational 
explanation  is,  that  a  crack  or  rent, — the  effect  of  some  earthquake  or  subsidence, — ^had 
taken  fdace ;  and  that  the  water,  getting  through  such  rent,  had  gradually  widened  it  by  the 
attrition  of  its  sand  and  gravel :  die  stil]  more  corroding  action  of  the  weather  would  mate- 
rially assist  in  widening  the  upper  part  of  the  ravine.  Many  rivers  appear  to  have  been  at 
first  a  series  of  lakes  and  cataracts  alternately,  through  which  the  water  was  conveyed  from 
higher  to  lower  ground.  The  bottoms  of  these  lakes  are  gradually  filled  up  with  debris, 
the  outlets  are  by  degrees  deepened,  or  the  basins  rent  through  as  above  described.  The 
lakes  at  length  become  dry  plains,  traversed  by  the  river;  uie  cataracts,  clefts  or  deep 
ravines ;  and  the  river  acquires,  upon  the  whole,  a  pretty  uniform  descent  There  are  traces 
of  these  changes  everywhere :  the  parallel  roads  of  Lochaber,  as  they  are  called,  seem  to  be 
nothing  else  than  the  horizontal  shelves  with  which  lakes  are  usually  surrounded.  From 
these  it  appean  that  the  valievs  of  Glen  Gluov,  Glen  Rov,  and  Glen  Spean,  have  formerly 
been  the  basins  of  lakes,  which  are  now  cot  through  and  emptied.  Three  distinct  basins 
are  observed  in  the  course  of  the  Rhine :  first,  that  of  the  Lake  of  Constance ;  the  second 
reaches  frtmi  Basle  to  Bingen ;  and  the  third  from  this  to  Uie  sea.  Tliey  are  separated  from 
each  other  by  rocky  straits.  In  many  cases,  the  subsidence  of  the  water,  at  successive  stages, 
can  be  traced  firom  one  level  to  another,  by  means  of  the  different  horizontal  shelves  still 
visible  on  the  sides  of  the  valleys.  Sir  Thomas  Lauder  remarked  this,  in  the  above  named 
glens  in  the  Highlands  of  Scotland.  In  the  valley  of  the  Rhine,  Professor  Playfeir  distin- 
guished four  or  five  such  terraces,  at  the  successive  heights  of  twentjr,  thir^,  or  forty  feet 
above  one  another.  The  same  thing  occurs  on  the  banks  in  the  great  cham  of  Ncnrth  American 
lakes  which  are  iK>t  yet  emfytf . 

The  larger  rivers  are,  their  fiiU  or  declivity  is  gentrally  somucfa  the  ■nailer.    The  reason 

VolL  18 


206  SCIENCE  OF  GEOGRAPHY.  Part  II 

of  this  is,  that  large  riyers  necessaxily  occujgjr  the  lowest  parts  of  the  country ;  and  also,  that 
there  are  no  materials  of  which  beds  of  rivers  are  ordinarily  formed,  that  could  have  resisted 
the  action  of  a  great  river,  having  a  rapid  fidl,  during  the  lapse  of  ages.  In  the  last  200 
leagues  of  the  Amazons,  the  Mi  is  only  10.5  feet ;  and  in  the  3000  miles  above  that,  the 
mean  fiill  is  only  five  inches  per  mile«  The  Seine,  between  Valvins  and  Sevres,  has  a  fall 
of  about  9.5  inches  per  mile.  The  Loire,  between  Briaire  and  Orleans,  has  only  one  feot  in 
13,596.  Between  the  Himalaya  chain  and  the  sea,  the  Ganges  has  only  four  inches  per  mile. 
The  entire  fall  of  the  Wolga  is  957  French  feet,  or  five  inches  per  mile.  Notwithstanding 
the  rapidity  of  the  Rhine,  it  has  only  a  fall  of  four  feet  per  mile  between  Schaffhausen  ana 
Strasburff ;  and  of  two  feet  between  that  and  Schenckenschantz.  Sometimes  a  river  falling 
into  anomer  with  great  rapidity,  and  at  an  acute  angle,  will  at  the  time  of  flood  force  the 
latter  to  flow  back  for  a  short  way.  Such  is  sometimes  the  effect  of  the  Arve  on  the  Rhone, 
which  is  forced  back  into  the  Lake  of  Geneva. 

The  bore  is  a  phenomenon  which  occurs  on  some  great  rivers,  which  enter  the  sea  with 
considerably  velocity,  and  experience  a  sudden  check  or  obstruction  fixxn  the  flow  of  the  tide : 
the  consequence  is,  that  an  enormous  wave,  known  by  the  term  6ore,  and  various  other  names, 
is  generated  and  sent  backward  or  up  the  river  with  great  velocity,  to  the  no  small  danger 
of  the  navigation.  The  principle  on  which  this  phenomenon  depends  is  nearly  allied  to  that 
of  the  hydniulic  ram :  at  the  spring  tides,  it  appears  of  a  correspondingly  greater  magnitude. 
In  the  Amazons,  the  height  of^  this  wave  is  estimated  at  180  feet 

Rivers  are  subject  to  inundation.  In  the  Sacred  Writing  some  allusions  are  made  to  the 
overflowings  of  the  Nile ;  but  those  of  the  Jordan  are  distmctly  mentioned,  as  covering  all 
the  banks  during  harvest,  and  expelling  the  lions  which  lurked  in  the  thickets,  so  as  to 
drive  them  infuriated  through  the  country.  Modem  travellers,  however,  assert  that  this 
river  does  not  now  overflow ;  and  they  allege  as  a  reason,  that  its  channel  is  become  deep 
enough  to  hold  the  floods.  It  is  as  likely  that  the  banks  have  been  raised  by  the  deposition 
of  mud  and  the  growth  of  vegetables :  perhaps  the  fall  of  snow  and  rain  upon  Mount  Leba- 
non, from  which  the  floods  came,  is  not  so  abundant  since  its  forests  of  cedars  were  cut 
down^  for  some  travellers  are  of  opinion  that  this  river  must,  from  the  accounts  of  the  an- 
cients, have  been  formerly  of  much  greater  magnitude,  at  ail  seasons  of  the  year,  than  it 
now  appears  to  be. 

The  excessive  rains  which  fidl  in  tropical  regions,  during  a  certain  season  of  the  year, 
occasion  the  inundation  or  overflowing  of  the  rivers  which  originate  in  the  torrid  zone. 
The  following  is  nearly  the  general  rule  for  the  rainy  season ;  viz.,  that  periodical  rains 
everywhere  prevail  from  the  equator  to  the  parallel  of  latitude  over  which  the  sun  is 
vertical  Humboldt  mentions  as  another  pretty  correct  and  still  more  general  rule,  apply- 
ing likewise  to  the  fi'ijgid  zone,  that  the  season  of  floods  falls  within  four  months  of  midsum- 
mer. The  floods  of  rivers  originating  in  high  latitudes  proceed  principally  from  the  melt- 
ing of  the  ice  and  snow  on  the  mountains,  by  means  of  the  summer's  heat.  Such  floods  are 
violent,  but  of  short  duration,  and  occur  in  the  four  months  preceding  the  summer  solstice. 
•  Some  of  these  rivers  have  two,  or  perhaps  three,  successive  floods,  corresponding  to  tbe 
seasons  of  thaw  in  the  low  ground,  on  the  sides  of  mountains,  and  on  their  summits. 

The  ancients  were  quite  aware  that  some  rivers  derived  their  floods  from  the  sources  we 
have  just  mentioned ;  but  the  overflowings  of  the  Nile,  in  a  country  remote  fiom  both  rain 
and  snow,  excited  their  surprise.  The  mystery  was,  however,  dispelled,  when  once  it  was 
known  that  the  Nile  principally  draws  its  waters  from  the  tropical  regions,  where  the  exces- 
sive periodical  rains  cause  other  rivers  to  overflow.  The  Nile  begins  to  swell  in  June,  and 
continues  to  do  so  till  the  middle  of  August,  when  it  has  reached  its  maximum  height  of 
from  24  to  28  feet  With  the  exception  of  a  fow  elevated  spots,  and  some  of  the  higher 
acciunulations  of  alluvial  matter,  on  the  margin  of  the  river,  the  whole  of  the  Delta  and  the 
long  valley  of  Egypt  is  then  covered  with  water.  The  rising  of  the  Ganges,  which  is  partly 
owing  to  the  melting  of  snow  and  partly  to  the  rainy  season,  commences  in  AprU,  and,  like 
the  Nile,  attains  its  maximum  of  about  31  or  32  feet  m  the  middle  of  August  Tr^ical 
riveis  which  move  parallel  to  the  equator  spread  their  waters  pretty  uniformly  over  the  low 
ground :  such  is  the  case  with  the  Orinoco  and  the  Senegal.  In  rivers  which  descend  from 
great  elevations,  or  move  at  right  angles  to  the  equator,  the  action  of  the  tropical  rains  is 
extremely  unequal ;  for  the  surplus  water  only  overflows  tibe  low  and  flat  districts.  This  is 
exactly  what  happens  with  the  Nile :  but  it  is  sufficient  here  to  mention  the  general  princi- 
ples ;  as  the  inundations  of  particular  rivers  will  be  described  along  with  their  respective 
countries. 

Waterfiills,  or  cascades  and  cataracts,  are  often  formed  by  rivers  in  descending  from  pri- 
mitive mountains  into  secondary  countries.  Compact  durable  rocks  are  requisite  for  pro- 
ducing a  permanent  eflect  of  this  kind :  such  are  the  cataracts  of  the  Nile,  of  the  Ganges, 
and  various  other  rivers.  Some  cataracts,  like  those  of  Tunguslo,  in  Siberia,  have  grulu- 
ally  lost  their  elevation  by  the  wearing  away  of  the  rocks,  and  have  now  only  a  rapid  de- 
scent According  to  Humboldt,  the  height  of  the  great  cataract  of  the  Rio  de  Bogota,  in 
South  America,  long  estimated  at  1500  feet,  is  about  600  feet;  that  of  Staubbach  is  about 
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900  feet  The  small  river  Ache,  in  Bavaria,  which  rises  in  the  cavern  c^  the  glacier  of 
Mount  Tauren,  runs  thiouffh  the  valley  of  Achenthal,  and,  after  reachiog  the  Gulf  of  Tau- 
ren,  throws  itself  over  an  elevation  of  2000  feet  It  has  five  great  fidls ;  the  last  of  which 
hrmB  a  most  magnificent  arch  of  waters,  which  is  resolved  into  spray  before  it  reaches  the 
ground.  The  noise  of  the  waters  is  so  terrible,  that  it  is  heard  at  the  distance  of  more  than 
a  league ;  and  the  current  of  air  produced  by  the  descent  of  the  water  is  so  violent,  that  it 
drives  beck  those  who  attempt  to  advance  towards  the  gulf:  it  is  necessary,  therefore,  to 
approach  it  by  walking  backwards.  The  fiJl  of  Garispa  in  India  is  1000  feet  One  of  the 
most  considerable  known  fiills  takes  place  on  the  river  Niagara,  which  connects  Lakes  Erie 
and  Ontario.  The  river  here,  just  before  the  fiillj  is  divided  by  Goat  Island  into  two  parts : 
the  one,  600  feet  broad,  falls  to  the  depth  of  150  feet ;  while  the  other,  d5  yards  broad,  fells 
164  feet  in  perpendicular  height  In  Scotland  the  most  considerable  fells  are  those  on  the 
river  Clyde,  near  Lanark,  where  the  river  is  precipitated  down  three,  successive  precipices 
of  red  sandstone.  In  the  upper  fiill,  that  of  Amniton,  the  whole  river  throws  itself  over  a 
precipice  90  feet  high :  lower  down,  at  Corra  Linrij  it  is  precipitated  from  a  height  of  84 
feet  The  lowest  fell,  that  of  Stonebyres^  consists  of  three  stages,  being  broken  by  two  pro- 
jecting rocks ;  its  fell  is  80  feet  In  the  course  of  the  river  Foyers,  on  the  side  of  Loch 
Ness,  there  are  two  fells ;  the  upper  fell  is  40  feet  high,  the  lower  90  feet  In  the  miner- 
alogical  report  of  Lapland,  presented  to  the  Swedish  government,  the  discovery  of  a  great 
waterfell  in  the  river  Lulea  is  particularly  mentioned.  It  is  said  to  be  one  eighth  of  a  mile 
broad,  and  to  fell  400  feet ;  if  the  mile  be  Grerman,  as  is  most  likely  (equal  to  four  and  a  half 
English  miles),  the  breadth  exceeds  half  an  English  mile. 


CHAPTER  m. 

OEOGN06Y. 

Thb  branch  of  natural  history  makes  us  acquainted  with  the  structure,  materials,  relative 
position,  and  mode  of  formation,  of  the  great  mineral  masses  of  which  the  crust  of  the 
earth  is  composed. 

In  conveying  to  our  readers  a  short  view  of  this  important  subject,  we  shall  adopt  the 
following  arrangement : — 

I.  Describe  the  physiognomy  of  the  earth's  surfece. 

n.  Give  an  account  of  the  action  of  water  and  air  on  that  surfece. 

m.  Grive  an  account  of  the  action  of  volcanoes  and  earthquakes  on  the  earth^s  surfece. 

IV.  Describe  the  different  stnictures  observable  in  the  solid  mass  of  the  globe. 

V.  Define  and  describe  the  dififerent  classes  and  species  of  rocks  of  which  the  crust  of  the 
earth  is  composed. 

Sect.  I. — Physiognomy  of  the  EarOCs  surface. 

Dry  land.  The  dry  land,  or  the  land  above  the  level  of  the  sea,  is  arranged  into  masses 
c^  various  magnitudes  and  forms.  It  is  not  equally  distributed ;  for  a  much  larger  portion 
of  it  occurs  to  the  north  than  to  the  south  of  the  equator ;  and  the  difference  in  this  respect 
is  so  great,  that  the  southern  half  of  the  globe  is  principally  water,  while  the  northern  is 
chiefly  land.  About  the  middle  of  the  last  century,  it  was  asserted  that  a  great  ccmtinent 
must  exist  towards  the  south  pole,  in  order  to  counterbalance  the  mass  of  land  in  the  north- 
ern hemisphere ;  but  by  the  voyages  of  Cook  and  BelliEighausen,  and  particularly  the  late  enter- 
prise of  W  eddel,  it  has  been  shown  that  in  high  souUiem  latitudes,  in  place  of  a  continent, 
there  are  but  a  few  groups  of  islands.  The  absence  of  a  continent  near  the  south  pole  does 
not  itself  prove  that  there  is  less  land  there  than  in  the  north,  since  it  is  possible  that  the 
land  in  general  may  be  only  rather  more  depressed  in  the  south,  and  consequently  l^e  ocean 
is  spread  more  extensively  over  the  surfece  of  the  earth  in  that  quarter.  The  dry  land 
IS  arranged  into  two  grand  divisions  named  worlds,  viz.  the  Old  World  and  the  New 
World.  The  Old  World,  in  the  eastern  hemisphere,  extends  from  S.  W.  to  N.  E.,  and 
comprehends  the  three  continents  of  Europe,  Asia,  and  Africa.  The  New  World,  in  the 
western  hemisphere,  extends  from  N.  to  S.,  and  is  composed  of  two  continents,  viz.  North 
and  South  America.  « 

The  general  direction  of  the  land  in  the  two  worlds  is  difierent  In  America,  it  is  from 
N.  to  S. :  in  the  Old  World,  it  is  S.  W.  to  N.  E :  and,  if  we  omit  Afirica,  it  is  almost  parallel 
with  the  equator.  The  longest  straight  line  that  can  be  drawn  on  the  Old  World  com- 
mences on  the  western  coast  of  Afiri(»,  firom  about  Cape  Verd,  and  extends  to  Behring's 
Strait,  on  the  north-east  coast  of  Asia :  it  is  about  11,000  miles  in  length.  A  similar  line 
traced  along  the  New  World  from  the  Strait  of  Terra  del  Fuego  to  the  northern  shore  of 
Nordi  America  measures  nearly  9000  miles. 

The  Old  and  New  Worlds  have  the  following  features  in  common :  northern  and  southern 
halves,  connecting  isthmuses,  a  peninsula  on  the  one  side,  and  a  group  of  islands  on  the 
other.    This  arrangement  will  appear  evident  fitMn  the  following  details. 
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Tb»  old  world  may  be  considered  as  composed  of  two  great  balyes:  the  one,  the  western^ 
includes  Europe  and  Africa ;  the  other,  the  eastern,  Asia  and  New  Holland,  in  the  western 
half,  the  two  continents,  viz.  Europe  and  Africa,  are  connected  together  bj  the  isthmus  of 
Suez,  and  have  on  the  one  hand  the  islands  of  the  Mediterranean,  and  on  the  other  the  pen- 
insula of  Arabia.  In  the  eastern  half,  the  two  continents  of  Asia  and  New  Holland  are,  to 
a  certain  extent,  connected  together  by  the  islands  of  Java,  Sumatra,  &c. ;  and  in  fiont  of 
this  broken  isthmus  is  Papua  and  other  islands,  and  on  the  other  side  the  peninsula  of  India. 
The  New  World  is  composed  of  two  halves,  a  northern  and  a  southern :  these  are  connected 
together  by  the  isthmus  of  Darien ;  and  on  the  front  are  situated  the  West  India  islands,  and 
bdiind  the  peninsula  of  California. 

Another  general  feature  in  the  general  distribution  of  the  dry  land,  is  the  tapering  of  all 
the  great  peninsulas  to  the  south.  This,  for  example,  is  the  case  with  the  continent  of  Africa, 
with  Arabia,  India,  South  America,  Scandinavia,  Spain,  Italy,  Greece,  Corea,  Alaahka,  Eam- 
tchatka,  California,  Florida,  and  Greenland. 

Besides  the  Old  and  New  Worlds,  as  above  described,  there  occur,  dispersed  through  the 
ocean,  numerous  smaller  masses  of  land,  forming  islands  of  various  ma^piitudes  and  forma. 
Those  islands  utoated  near  to  the  continents  are  considered  as  belonsmg  to  them.  Thus 
the  British  isles  belong  to  Europe,  those  of  Japan  to  Asia,  the  West  India  islands  to 
America,  and  Madagascar  to  Africa.  But  besides  these  there  are  other  islands  and  groups 
of  islands,  situated  at  a  distance  from  continents,  and  which  cannot  be  referred  to  any  of  the 
preceding  divisions,  but  to  the  oceans  in  which  they  occur ;  as,  for  example,  the  Sandwich 
islands,  m  the  North  Pacific  Ocean. 

SuBSBCT.  I. — Inequalities  of  the  Surface  of  the  Dry  Land, 

The  sur&ce  of  the  land  exhibits  great  variety  in  aspect,  forming  mountains,  hills,  valleys, 
and  plains.  The  most  general  of  these  features  are  what  geographers  term  hi^h  land  and 
low  land.  High  lands  are  lofty,  uneven,  and  widely  extended  masses  of  laiM :  thus,  the 
mountainous  tract  of  country  extending  firom  the  Naze  of  Norway  to  the  North  Cape  is  a 
high  land.  Low  lands  are  widely  ext<mdcd  low  and  flat  countries :  thus,  the  northern  part 
of  France,  the  Netherlands,  Holland,  part  of  Germany,  and  Silesia ;  Poland,  and  European 
Russia  form  what  may  be  called  the  great  European  low  land.  We  shall  first  explain  the 
structure  of  high  land,  and  next  that  of  low  land. 

(1.)  Structure  of  high  land.  In  a  high  land,  the  central  parts  are  generally  the  most 
rugged  and  lofly,  while  the  exterior  districts,  those  which  border  on'the  low  land,  are  lower, 
and  less  rugged.  The  central  part  is  named  alffine^  the  lower  and  the  exterior  part  Ai%. 
The  alpine  part  of  a  high  land  is  composed  of  a  central  and  lofty  chain  of  mountains,  named 
the  central,  or  high  mountain  chain,  towards  which  there  tend  a  greater  or  leaser  number 
of  lateral  or  principal ;  and  from  these  afain  subordinate  chains.  The  high  mountain  chain 
forms  the  watershed  (divortia  aquarumj  of  the  district ;  and  the  hollows  that  traverse  the 
upper  part  of  this  chain  are  named  passes  (cols.)  On  passing  fix>m  one  side  to  another  of 
the  alpine  land,  we  do  not  always  travel  through  a  pass  or  col,  but  sometimes  across  a  com- 
paratively flat  tract,  many  leagues  in  extent;  such  are  named  table^iands.  In  crossing 
firom  Norway  to  Sweden,  we  pass  in  some  parts  across  a  table-land ;  also  in  travelling  from 
Vera  Cruz  by  Mexico  to  Acapulco.  The  inclined  planes  on  which  the  lateral,  or  prmcipal 
and  subordinate,  chains  are  distributed  are  named  the  acclivities  of  the  high  land.  The 
hollows  that  separate  these  chains  firom  each  other  are  named  valletfs :  those  valleys  bounded 
by  principal  chains  are  named  principal  valleys,  and  sometimes  transverse  valleys  ;  while 
tne  valleys  between  subordinate  chains  are  named  subordinate  valleys.  The  hilly  or  lower 
part  of  the  hiffh  land  is  composed  of  comparatively  low  and  less  rugged  chains,  called  chains 
of  hills,  which  are  irregularly  grouped,  being  entirely  witj^out  a  central  or  high  mountain 
chain.  The  vallejrs  in  this  hilly  land  are  shorter,  less  steep,  and  not  so  rugged  as  in  the 
more  central  or  alpine  part  of  the  high  land. 

(2.)  Structure  of  low  land.  Low  land  is  formed  principally  of  extensive  plains,  little 
elevated  above  the  level  of  the  sea,  in  which  we  occasionally  observe  gentle  risings  and 
undulations  of  the  surface,  that  often  extend  to  a  considerable  distance,  and  sometimes  form 
the  limits  between  nei^bouring  rivera.  Now  and  then  conical  and  tablenahaped  hills  rise 
up  singly  and  suddenly  m  a  low  country,  as  is  the  case  with  volcanic  and  igneous  hill&  The 
plains  of  the  low  land  are  characterised  by  the  presence  of  particular  hollows  or  ctmcavities, 
which  are  named  river-courses  or  river-vaUeys ;  because  in  these  rivers  flow.  In  such  hol- 
lows we  distinguish  the  bed  of  the  river,  and  the  holm  or  hough  land ;  fijrther  we  observe 
the  high  and  £10  banks  of  the  river,  and  the  ravines  or  small  valleys,  that  traverse  the  high 
bank  and  terminate  in  the  low  bank.  There  is  still  another  kind  of  hollow  met  with  in  £e 
low  land ;  it  is  that  in  which  lakes,  generally  shallow,  are  contained. 

Coasts.  The  maxgia  of  the  dry  land,  where  it  meets  the  watera  of  the  ocean,  has  received 
the  general  name  of  coast.  It  varies  in  its  aspect  Sometimes  it  is  low  and  shelving,  and 
then  the  neighbouring  sea  is  shallow  to  a  considerable  distance ;  at  other  times  it  is  steep, 
lofty,  and  rugged,  and  then  the  sea  is  deep.    In  many  parts  of  Great  Britain,  and  on  the 
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cootinent,  as  in  HoDand,  the  coajst  is  low  and  sandy,  and  the  fland  is  occasicmally  blown  into 

hilla 

Caves,  These  are  cavities  of  greater  or  less  extent,  which  are  either  open  to  day,  as  in 
the  case  of  the  magnificent  caves  in  the  Isle  of  Isia,  those  in  Arran,  those  near  Wemyss  on 
the  coast  of  Fifbdinre,  ^.,  when  they  are  named  external  or  open  caves  ;  or  they  are  more 
or  less  concealed  m  the  interior  of  the  rocks  in  which  they  are  contained,  as  Maclean's  Cave 
in  the  Isle  <^  Egg,  and  many  caves  in  the  limestone  of  Derbyshire :  sach  are  named  internal 


SmnBCT.  2. — InequaUties  of  the  Surface  of  the  Submarine  Land. 

The  bottom  of  the  sea,  like  the  sorface  of  the  dry  land,  varies  in  form.  In  some  seas 
there  occar  flats  and  plains  ranging  to  a  considerable  extent,  and  near  to  the  surikce  of  the 
water,  ibnning  what  are  called  shoals ;  in  other  cases,  plains,  of  great  extent,  occur  deeply 
seated,  or  much  below  the  surface  of  the  sea,  which  are  dencmiinated  deep  submarine  plains. 
These  submarine  plains,  like  the  plains  on  the  dry  land,  sometimes  contain  hollows  of  con- 
siderable extent,  and  of  great  dentfi ;  the  deep  hollows  under  the  sea  off  the  coast  of  Scot- 
hnd,  known  under  the  name  of  Montrose  pits^  are  of  this  description.  The  sea  bottom  is 
sometimes  hiUy ;  these  hills  vary  in  fbnn  and  magnitude,  and  are  either  deeply  seated,  or 
rise  above  the  snrfkce  of  the  water,  ibrmin£r  rocks  or  islanda  In  tropical  seas,  the  bottom, 
when  not  very  deep,  becomes  encrusted  with  coral ;  which  coral  sometimes  rises  to  the  sur- 
face, and  then  forms  eortd  shoals,  coral  reefs,  or  coral  isles.  If  the  bottom  is  very  deep, 
bat  sends  up  from  below  hills  whose  summits  are  not  &r  below  the  level  of  the  ocean,  these 
in  tropical  seas  also  become  covered  with  coraL 

Sbgt.  n. — Effects  qf  Water  and  the  Atmosphere  on  the  Surface  of  tibe  Land. 

Water  is  a  very  active  agent  in  altering  and  variously  modifying  the  sur&ce  of  the  earth, 
and  its  energy  is  increased  when  it  carries  alon^  with  it  mechanical  matter,  as  sand^igravel, 
&c.,  and  puticulariy  when  aided  by  the  ffnawmg  influence  of  the  atmosphere.  T&ouffh 
these  agents  the  whole  sur&ce  of  the  dry  land  is  kept  more  or  less  in  a  state  of  motion,^^ 
their  breaking  up  the  strata,  and  removing  with  greater  or  less  rapidity,  the  broken  rocky 
matters  from  pomt  to  point,  and  oflen  into  lakes  and  the  sea. 

Water  acts  mechamcally  and  chemically :  it  acts  mechanically  when  it  removes  part  of 
the  soil  or  broken  rocky  matter  over  which  it  passes,  or  corrodes  Uie  channel  in  which  it 
flows,  or  the  reservoirs  in  which  it  is  contained ;  it  also  acts  mechanically,  when,  on  beinff 
imbibed  by  rocks,  it  increases  their  weight,  and  thus  favours  their  renaing,  slipping,  and 
overturning ;  and,  lastly,  it  acts  mechanically,  when,  by  its  freezing  in  fissures,  it  breaks  up 
mountain  masses  and  rocks.  It  acts  chemiedUy,  when  it  dissolves  particular  mineral  suIh 
Stances,  as  rock-salt,  out  of  the  rocks  through  which  it  percolates. 

SrasfeOT.  1. — Meehmdcal  destroying  Effects  of  Water, 

(1.)  Rhndets  and  Rivers,  Running  waters,  in  their  course  from  the  higher  to  the 
lower  parts  of  a  country,  carry  along  with  them  the  debris  alreadv  prepared  by  the  action 
of  the  weather  on  exposed  rocks,  and  also  more  or  less  considerable  portions  of  the  strata 
of  the  basin  in  which  tney  flow.  The  quantity  of  abraded  matter  depends  in  a  great  degree 
on  the  quantity  of  sand  or  gravel  the  river  carries  along  with  it ;  it  being  a  fiict,  that  running 
water,  when  pure,  acts  but  feebly  on  compact  strata,  and  displays  its  scooping  or  excavating 
power  only  wnen  carrying  along  with  it  sand,  gravel,  and  such  other  matters,  which  com- 
mmdcate  to  it  a  mechanical  destroying  action.  As  the  velocity  of  the  river  diminishes, 
its  carrying  power  diminishes ;  and  frequently,  lon^  before  it  has  reached  the  marsh,  lake, 
or  the  sea  mto  which  it  disembogues  itself,  it  carries  only  slime  and  sleech,  leaving  the 
gravels  and  larger  solid  masses  in  higher  parts  of  its  course.  The  transporting  power  of 
water  is  much  greater  than  many  are  aware  of:  it  is  strikingly  shown  1^  the  enormous 
quantities  of  rulmish,  and  great  blocks  of  stone,  which  are  swept  along  by  nvulets  when  in 
uie  state  of  flood  or  swollen.  This  transporting  power  is  materially  assisted  by  the  diminished 
specific  gravity  of  the  rocks  when  immersed  in  the  water,  l^  which  their  weight  is  often 
diininished  one-third,  and  even  one-half.  The  transporting  of  heavy  stones  by  water  in 
sitaations  where  ice  occurs  is  assisted  by  the  ice  which  adheres  to  them,  and  which  dimin- 
vhea  the  specific  gravity  of  the  mass. 

(2.)  Lakes,  Around  the  margins  of  many  lakes  we  observe  a  beach,  fimned  of  the  fing- 
ments  of  the  neighbouring  strata,  broken  off  in  part  by  the  waters  of  the  lake.  The  bursting 
of  lakes  also  occasions  great  changes  in  the  neighbouring  country,  which  changes  are  of  a 
mechanical  destroying  nature. 

(8.)  Ocean,  The  waters  of  the  ocean  exercise  a  powerful  destroying  efiect  on  coasts. 
If  the  coasts  are  bold  and  rugged,  they  are  violently  assaulted  by  the  waves  of  the  ocean ; 
the  crags  and  clifib  split  and  tumble  down,  in  frightfiu  and  irregular  succession.  The  perfo- 
rated rock,  the  Doreholm,  on  the  west  coast  of  Shetland  ^  the  perforated  rocks  deseribed  br 
Oaptain  Cook  near  New  Zealand ;  the  stalks,  hobns,  and  skemes  on  Hm  ooasts  of  Shetland, 
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Scotland,  and  Norwayi  are  effects  of  the  destroying  power  of  the  waves  of  the  ocean,  con- 
joined with  the  gnawing  action  of  the  weather.  On  those  rocky  coasts  where  the  strata  are 
of  unequal  hardness,  the  softer  portions,  and  also  part  of  the  surrounding  harder  mass,  are 
removed  by  the  action  of  the  waves ;  and  thus  sea-cavet  are  formed. 

The  waters  of  the  ocean  often  also  cause  dreadftil  ravages  in  low  countries  exposed  to 
their  fury.  Holland  furnishes  many  striking  examples  of  its  devastating  power.  In  the 
year  1225  the  waters  of  the  ocean,  agitated  by  a  violent  tempest,  inundated  the  country ; 
the  Rhine,  swollen  at  the  time  by  extraordinary  floods,  and  retained  at  a  great  height,  partly 
by  the  waters  of  the  ocean,  and  partly  by  the  wind  blowing  in  a  contrary  direction  to  its 
course,  spread  over  the  neighbouring  country :  but,  the  tempest  having  suddenly  subsided, 
the  highly  elevated  waters  retired,  with  such  velocity  and  force  as  to  carry  with  them  a 
considerable  portion  of  the  soil,  and  left  in  its  place  the  sea  now  named  the  Zuyder  Sea, 
In  the  year  1421,  a  great  inundation  submerged  the  southern  part  of  the  province  of  HoUandt 
drowned  60,000  persons,  and  on  retiring  formed  the  Bie^^Boos. 

The  action  of  the  sea  on  the  submarme  land  is  also  worthy  of  notice.  Stevenson  speaks 
of  agitations  of  the  sea  reaching  to  a  depth  of  upwards  of  200  feet ;  stating  that,  at  a  con- 
siderable depth  the  power  of  the  ocean  is  so  considerable  as  to  break  rocks  in  pieces,  and 
tlirow  them  upon  the  coasts  in  masses,  of  various  sizes  and  forms.  Thus  he  eajs,  *'  numerous 
proofi  of  the  sea  being  disturbed  to  a  considerable  depth  have  also  occurred  since  the  erec- 
tion of  the  Bell-Rock  Light-house,  situated  upon  a  sunken  rock  in  the  sea,  twelve  miles  off 
Arbroath,  in  Forfarshire.  Some  drift-stones  of  large  dimensbns,  measuring  upwards  ot 
thirty  cubic  feet,  or  more  than  two  tons  weight,  have,  during  storms,  been  often  thrown  upon 
the  rock  from  ^e  deep  water.  These  large  boulder-stones  are  so  familiar  to  the  lights 
house  keepers  at  this  station,  as  to  be  by  them  termed  travellers.*  On  the  coast  of  the  main 
land  of  Shetland,  particularly  on  the  west  coast,  we  have  observed  many  striking  displays 
of  the  power  of  the  waves  in  moving  enormous  masses  of  rocks. 

The  currents  that  traverse  the  ocean,  like  rivers  on  the  dry  land,  probably  scoop  out  beds 
for  themselves,  and  carry  awav,  and  oflen  to  distant  places,  great  quantities  of  abraded 
matter.  The  gulf  stream,  and  other  branches  of  the  great  equinoctial  current,  may  act 
powerfully  in  this  way ;  and  the  same  may  be  the  case  with  the  currents  in  other  seas, 
and  those  that  enter  mediterranean  seas  and  wind  round  them,  as  the  Baltic  and  Medi- 
terranean. 

(4.)  Action  of  water  by  its  oton  toeight.  Water  by  its  own  weight  contributes  very  much 
to  the  degradation  of  the  surface  of  the  globe.  Sometimes  great  masses  of  rock,  particu- 
larly those  of  a  soft  and  porous  nature,  imbibe  much  water,  by  which  their  weight  is  in- 
creased, and  thus  occasions  breaking  and  rending,  and  slipping  of  masses  often  of  enormous 
magnitude.  Clay  beds  sometimes  oecome  soft  fVom  the  percolation  of  rain  or  snow  water 
from  the  superincumbent  strata.  When  this  takes  place  the  superincumbent  beds  lose  their 
support,  and  if  the  clay  and  superimposed  rocks  are  inclined  at  a  considerable  &ngle,  the 
rocks  in  vast  masses  separate,  and  slide  down  into  the  lower  part  of  Uie  country.  The  fall 
of  the  Roesberg,  in  Switzerland,  in  September  1802,  mav  be  men^oned  as  an  example  of 
this  phenomenon.  This  mountain  (Rossberg)  is  5193  feet  high,  and  lies  opposite  to  the 
Rigiberg,  which  rises  6182  feet  above  the  level  of  the  sea.  The  Rossberg  is  composed  of 
molasse,  with  beds  of  clay,  and  all  inclined  at  an  angle  of  45^  to  50^.  It  is  said  that  the 
clay  in  some  of  the  beds  was  much  softened  by  the  percolating  water,  and  the  thick  super- 
incumbent beds  of  molasse,  in  this  way  losing  Uieir  support,  were  separated  from  the  inclined 
and  soft  surface  underneath,  and  slid  into  the  valley  below.  This  avalanche  of  debris  and 
mud  overwhelmed  several  villages,  and  destroyed  from  800  to  900  persons.  In  the  year 
1714,  the  west  side  of  the  Diablerets,  in  the  Valais,  separated,  and  in  its  course  dowuTK^ids 
covered  the  neighbouring  country  with  its  ruins  for  two  miles  in  length  and  breadth ;  the 
immense  blocks  of  stones  and  heaps  of  rubbish  interrupted  the  course  of  the  rivers,  and 
lakes  were  thus  formed.  In  the  year  1618,  the  once  considerable  town  of  Pleurs,  in  the 
Orisons,  with  the  neighbouring  village  of  Schelano,  were  overwhelmed  by  a  vast  mass 
of  rock,  which  had  imbibed  much  water,  and  separated  ftom  the  south  side  of^^the  mountain 
of  Corto. 

(5.)  Effects  of  the  freezing  of  water.  In  those  regions  of  the  earth  where  the  freezing 
and  thawing  of  water  takes  place,  the  expansive  ana  destroying  action  of  ice  is  often  dis- 
played on  a  grand  scale.  In  the  history  of  northern  countries  we  meet  with  many  accounts 
of  the  noises  and  rendings  of  rocks,  occasioned  hy  the  expansion  of  water  during  its  freezing 
in  the  fissures  of  rocks.  Terrible  disasters  take  place  in  alpine  countries  by  the  bursting 
and  fall  of  great  masses  of  rock,  split  by  the  freezing  of  the  water  in  rents. 

(6.)  Destroying  effects  of  ice  and  snoto.  Water  in  the  form  of  ice  causes  considerable 
changes  on  the  surface  of  the  earth.  Thus,  when  floated  along  in  great  masses  by  rivers,  it 
breaks  up  their  banks,  and  thus  affords  them  an  opportunity  of  devastating  the  lower  country ; 
and  the  masses  are  often  so  great,  that  enormous  neaps  of  the  strata  are  thereby  torn  off  and 
carried  to  a  distance.  When  sea  ice  is  drifted  against  the  cliffi  and  precipices  on  the  coast, 
the  breaking  and  destruction  it  occasions  sometimes  almost  pass  belief    For  the  breaking 

*  Vide  Wernerian  Skw.  Menoin  vol.  iii. 
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up  and  moving  of  large  maases  of  rock,  one  of  the  moet  powerful  engines  employed  by 
nature  are  the  jrlaciers.  These  maasea  of  congealed  water  and  anew,  in  their  course  down- 
ward, push  berore  them  enormous  quantities  of  broken  rocky  matter,  which  form  great 
mounds,  named  moraine. 

Si7B0Bcrr.  2. — Chemical  datroying  EffeeU  of  Water, 

Atmospheric  water  enters  into  the  fissures  of  rocks  in  a  pure  state,  but  issues  forth  again 
more  or  less  impregnated  with  mineral  matters  of  various  kinds  abraded  from  the  strata 
through  which  they  pass.  The  most  abundant  substance  brought  out  in  this  way  from  the 
interior  of  the  crust  of  the  earth  is  lime,  which  is  deposited  from  these  calcareous  waters  in 
the  fimn  of  tuflh.  Many  of  the  excavations  in  limestone  are  partly  owin^r  to  this  destroying 
efiect  of  water.  Spring  waters,  in  passing  through  beds  of  gypsum  ana  rock  salt,  dissolve 
a  portion  of  them,  and  in  this  way  sometimes  occasion  considerable  changes  in  the  interior 
and  even  the  sur&ce  of  the  earth,  by  the  superincumbent  strata  yielding  over  the  hollows 
fonned  by  the  removal  of  the  salt  and  gypsum. 

SvBSBCT.  3. — Mechanical  forming  Effects  of  Water, 

(1.)  Forming  effect*  of  epring*.  Springs  briiu^  fVom  the  interi<»'  of  the  earth  muddy 
matter  of  various  descriptions ;  and  in  the  course  of  time,  if  the  springs  are  spouting-«prings, 
hillocks  and  hills  of  considerable  magnitude  are  thus  formed. 

(2.)  Lakee,  When  lakes  are  filM  up,  or  are  emptied,  we  find  the  space  fixrmerly  occu- 
pied by  them  covered,  to  a  greater  or  leas  depth,  with  the  alluvial  matter  brought  into  them 
fay  the  rivers  that  flow  into  them.  When  lakes  burst  their  barriers,  at  different  times,  they 
leave  on  their  sides  a  series  of  natural  terraces  or  platforms,  of  which  we  have  a  splendid 
example  in  Glen  Roy.  In  Glen  Roy  these  terraces  are  known  under  the  name  of  Parallel 
Roade  of  Qlen  Roy ;  because  some  have  fancied  they  were  not  natural  arrangements,  but 
works  of  art,— roads  formed  by  the  ancient  inhabitants. 

(3.)  JStvert.  When  rivers  are  in  a  state  of  flood  they  often  overfk>w  their  banks,  and 
cover  the  neighbouring  country  with  their  waters.  Thus  the  (Ganges,  near  ita  mouth,  in  the 
runy  eeasoo  overflows  the  country  to  the  breadth  of  one  hundred  miles,  and  to  the  depth  of 
nearly  twelve  feet ;  and  the  Indus,  during  its  period  of  inundation,  extends  thirty  or  forty 
miles  fhm  its  banks.  This  flood  water  carries  with  it  muddy  and  other  matters,  and  deposits 
them  upon  the  land.  Gerard  savs  that  the  annual  floods  of  the  Nile  had  raised  the  surfiu;e 
of  Upper  ^jrpt  about  six  feet  four  inches,  flnglish  measure,  since  the  commencement  of 
the  Qifistian  era,  or  four  inches  in  a  century.  In  other  countries  extensive  deposits, 
exteodtng  along  the  sides  of  nvers,  are  formed  by  the  overflowing  of  their  waters.  Where 
rivers  enter  lakes  and  the  sea,  thev  form  triangular  pieces  of  land  named  deltas,  fiom  their 
resemblance  in  form  to  the  trian^iar-shaped  Greek  letter  A.  These  deltas  are  more  strongly 
marked  in  lakes  than  in  nearly  mclosed  seas,  as  the  Mediterranean ;  and  in  these  seas  tl^ 
in  the  ocean,  where  the  depositions  are  much  interrupted  by  currents.  The  most  famous 
in  history  of  these  deltas  is  that  of  the  Nile.  This  delta  has  been  considerably  enlarged 
since  the  time  of  Herodotus,  but  not  to  the  extent  stated  by  many  writers.  At  no  great 
distance  from  the  shore  of  the  delta  the  depth  of  the  Mediterranean  is  about  seventy-two 
feet,  and  farther  out  the  sea  suddenly  deepens  to  2000  feetf—a  depth  very  probably  beyond 
reach  of  the  delta,  and  which  may  be  conjectured  to  be  the  original  depth  of  this  part  of 
the  Mediterranean  sea.  The  deltas  of  the  other  rivers  that  flow  into  the  Mediterranean, 
as  the  Rhone  and  the  Po,  exhibit  phenomena  similar  to  those  observed  in  the  delta  of  Egypt ; 
and  by  their  considerable  extent,  and  annual  growth,  furnish  ample  proo6  of  the  forming 
power  of  rivers,  and  of  the  resemblance  of  alluvial  matters  to  strata  of  an  older  date.  The 
great  sea^eltas,  or  those  formed  where  rivers  flow  into  the  ocean,  are  sometimes  on  a  great 
scale,  as  is  the  case  with  the  Ganges,  of  which  a  most  interesting  account  has  been  given 
bv  Rennel  and  some  other  writers.  A  full  description  of  this  magnificent  delta,  as  ako  of 
the  vast  depositee  at  the  mouths  of  the  Mississippi,  Orinoco,  and  Aict  great  riven,  will  be 
given  in  the  body  of  this  work.  At  present,  however,  we  may  remark,  that  the  quantity  of 
matter  carried  into  the  sea  by  all  the  rivers  on  the  globe  is  very  great,  and  fully  as  consider- 
able as  that  stated  by  some  authors,  who  have  been  held  as  exaggerating  the  amount  of  this 
earthy  matter  carried  from  the  dry  land  to  the  shores  of  the  ocean.  The  alluvial  matter 
brought  down  by  rivers  not  only  forms  great  tracts  of  land  at  their  mouths,  but  also,  through 
the  agency  of  currents,  assisted  bv  the  waves  of  the  ocean,  gives  rise  to  extensive  tracts  of 
low  and  flat  land,  which  extend  along  the  coasts. 

Downs,  When  the  sesH^oast  is  low,  and  the  bottom  consists  of  sand,  the  waves  push 
this  sand  towards  the  shove,  where,  at  every  reflux  of  the  tide,  it  becomes  partially  dried, 
and  the  winds,  which  often  blow  from  the  sea,  drift  up  some  portions  of  it  upon  the  beach* 
By  this  forming  action  of  the  ocean,  sandy  flats  and  dovpns,  or  ranges  of  sand-hills,  are 
formed  along  the  coast  When  this  sand  is  moved  about  by  the  wind,  it  foims  what  is  called 
the  sandrflMd.  Westward  from  the  mouth  of  the  river  Findhom,  in  Mora3r8hire,  a  district 
cniMijyir.ing  of  upwards  of  ten  square  miles  of  land,  which,  owing  to  its  fertility,  was  once 
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named  the  ^^imiT  <f  ilUmjt  has  been  depopalated«  and  rendered  utteily  unprodnctive  by 
tbe  aand-flood.  This  Wren  waate  may  be  characterised  as  hilly ;  the  accumulations  of  sand 
composing  these  hills  frequently  varying  in  their  height^  and  likewise  in  their  situationa. 
The  sand  hills  of  Barry,  at  the  moutii  of  the  Tay,  composed  of  blown  sand,  axe  from  200 
to  dOO  feet  hiffh.  Belhelvie  Imks,  in  Aberdeenshire,  and  the  extensive  sandy  tracts  in  the 
Shetland  and  Western  Islands,  are  of  the  same  description.  These  blowing  sands  some- 
times block  up  the  mouths  of  rivers  and  rivulets :  thus,  many  years  affo,  the  month  of  the 
river  Findhom  in  Moray  having  become  blocked  up  with  blowing  san^  it  cut  out  for  itself 
its  present  channel,  which  conducts  it  by  a  more  direct  course  to  the  sea.  In  consequence 
of  this,  the  old  town  of  Findhom  had  changed  its  situation  from  the  east  to  the  west  side  of 
the  river,  and  its  site  has  since  been  covered  by  the  sea.  The  lake  at  Strathbeg,  which 
covers  a  square  mile  of  country,  on  the  coast  of  Aberdeenshire,  ab(Nit  ten  miles  north  from 
Peterhead,  was  formed  about  170  years  ago,  by  the  choking  up  by  blowing  sand  of  a  small 
stream  that  fell  into  the  sea.  These  barriers  sometimes  give  way,  when  the  tract  is  again* 
for  a  time,  covered  b^  the  sea;  a  new  barrier  again  rises,  and  the  sea  is  excluded  a  seoood 
time.  These  operations,  on  a  great  scale,  would  affi>rd  alternation  of  productions  of  the  land 
and  of  the  sea.  The  sands  of  the  African  deserts  may  be  sea  sands,  or  land  sands,  ot  both 
toother.  Dr.  Oodney,  Major  Denham,  and  Captain  Clapperton  have  added  to  our  knowledge 
of  the  blowing  sands  of  the  African  deserts.  The  cdoored  engraving  of  the  sand-hilla  o£ 
the  African  desert  in  Denham,  Oudney,  and  Claf^rton's  Narrative,  is  a  striking  and  in* 
teresting  representation  of  the  fbi:m  of  the  moving  sand-hills  of  Africa, 

Sand  banks*  The  bed  of  the  German  Ocean  snppnts  many  accamuktions  of  sand, 
called  sand-banks.  One  of  these  extends  from  the  Frith  of  Forth,  in  a  nortii-eaaterly 
directicm,  to  a  distance  of  110  miles,  while  another,  tiie  Dqgger  Bank*  extends,  north  and 
south,  for  upwards  of  950  miles.  The  average  heidlit  of  ttiese  sutvnaxme  saiid4)ai^  is 
estimated  at  about  seventy^ight  feet :  the  whme  sumce  of  the  various  eAioala  in  this  sea 
laid  down  in  charts,  according  to  Stevenson,  is  equal  to  about  one-fiflh  of  the  whole  area  of 
the  German  Ocean,  or  about  one-third  of  the  whole  extent  ^England  and  ScotUuL  These 
banks  are  composed  of  quartz  sand,  varying  in  the  size  of  the  grain*  from  coarse  to  fins, 
which  is  abundantly  mixed  with  broken  shells  and  fragments  of  coraJa.  These  banks  are 
conjectored  to  owe  their  origin  to  the  action  of  currents  and  the  UdesL 

SoBsacrr.  4. — Chemical  forming  I\ffecis  of  Water, 

(L)  Springs.  Many  spring  waters,  after  dissolving,  by  means  of  the  siqierabiindaat 
carbonic  acid  with  which  they  are  impregnated,  calcareous  matter  abraded  from  limestone 
rocks,  or  rocks  containing  lime,  allow  the  carbonate  of  lime  to  crystallize,  in  consequence  of 
the  escape  of  the  acid,  and  in  this  way  form  depositions  of  calc-sinter,  or  calcaxeous  alabaster, 
on  the  roo&,  sides,  and  floors  of  caves ;  or  fill  up  fissures  in  rocks,  and  form  veins;  or  when 
flowing  over  the  surface  of  rocks,  form,  if  the  surfitce  is  horizootal,  horiaontal  bed»-— it 
incline,  inclined  beds-— of  calcareous  sinter  and  calcareous  tufik  These  beds  sometimes 
extend  very  far,  and  with  a  thickness  of  200  or  300  feet  The  water  of  such  springs,  when 
collected  into  hollows  so  as  to  form  lakes,  often  deposits  vast  quantities  of  calcareous  smters 
and  tuffiLs;  and  hence  such  lakes,  when  emptied,  present  extensive  caloareous  deposits. 
The  travertine  employed  at  Rome  for  building  is  a  lake  or  spring  calcareous  deposit  of 
sinter  and  tuffii;  and  the  town  of  Guancavelica  m  South  America  is  built  of  a  compact  cal- 
careous tuflk  from  the  calcareous  springs  in  the  neighbourhood.  In  the  mountain  luiestone 
districts  in  England,  also  in  the  lias  districts  both  in  England  and  Scotland,  the  roa&,  walls, 
and  floors  of  caves  are  often  elegantly  ornamented  by  numerous  varieties  of  calcareous 
sinter.  In  Persia,  as  mentioned  by  Sir  John  Malcolm,  Uiere  are  great  deposits  of  a  very  fine 
calc  sinter,  which  is  extensively  employed  for  ornamental  purposes ;  ancl  in  the  marshes  of 
the  great  plain  of  the  vast  circular  valley  of  Hungary,  according  to  Beudant,  there  is  a 
constant  deposition  of  horizontal  strata  of  calcareous  tuflk  and  sinter,  which  are  so  hard  as 
to  be  used  for  building,  all  the  houses  of  Czlea  being  constructed  of  these  minerals.  The 
pe&-8tone,  a  beautiful  calcareous  carbonate,  is  formed  in  very  considerable  abundance  from 
the  waters  of  calcareous  hot  springs,  as  those  at  Carlsbad  in  ^Bohemia.  As  these  calcareous 
springs  ofien  flow  into  rivers,  and  these  rivers  terminate  in  the  sea,  it  is  evident  that  in  this 
way  a  vast  quantity  of  carbonate  of  lime  must  reach  the  ocean  where  it  will  be  deposited  in 
the  various  finms  o^  sinter,  tuffi^  and  limestone.  The  Geysers,  or  hot  springs  of  Iceland, 
and  those  of  St  Michael's  in  the  Azores,  deposit  on  the  dry  land  vast  quantities  of  siliceous 
sinter.  This  siliceous  mineral,  which  is  sometimes  like  opal,  although  ^^enerally  pure,  is 
not  always  so,  being  occasionally  intermixed  with  other  eartns,  and  thus  giving  rise  to  par- 
ticular mineral  substances.  Such  springs  also  pour  their  waters  mto  the  ocean,  and  even 
rise  from  the  bottom  of  the  sea  sometimes  a  considerable  way  upwards,  or  even  jet  above  the 
snr&ce  level  of  the  sea,  all  the  time  throwing  out  much  water  impregnated  with  silica, 
which  is  deposited  on  the  submarine  land  in  various  forms  and  states,  depending  on  a  variety 
of  circumstances,  which  our  limits  prevent  our  noticing. 

(2l)  Lakes,    Having  already  noticed  Urn  calcareous  depositions  from  the  wators  of 


BfM>x  n.  GEOGNOSY.  S18 

some  lakes,  we  insy  now  Biention  some  otiier  deposits  that  aiipetr  to  ewe  their  ori|pa  to 
lakesL  The  bog  ircxirore,  or  hydio-phosphate  of  iioD,  is  often  found  in  such  situations  ss  to 
show  that  it  has  been  denosifced  mm  the  waters  of  lakes ;  and  in  some  countries  it  is  cd.- 
lected  from  the  sides  and  bottoms  of  lakes  once  in  a  certain  number  of  years;  thus  lowing 
that  it  is  still  fivmini^  in  such  situations.  In  salt  lakes  ocmsideiahle  depositions  of  salt  take 
place ;  and  when  such  collections  of  water  dry  uis  or  are  drained  off,  me  sides  and  bottoms 
of  the  hollows  axe  found  incrusted  with  salt,  which  is  sometimes  disposed  in  beds  altematelj 
with  beds  of  day. 

(S.)  Mmine  incru9tation$.  Collections  of  perfect  and  broken  seanihells  and  of  corals  are 
sometimes  found  agglutinated  by  calcareoos»  clayey,  or  ferruginous  matters,  fanning  banks 
or  beds  of  consideiwe  extent  Beds  of  this  kind,  particularly  those  fiumed  of  diells,  are 
met  with  in  many  parts  of  the  ooasts  of  this  iriaad.  In  other  countries,  as  in  the  West 
Indiee,  a  solid  oonglomerate  of  shells  and  corals  lines  a  considerable  extent  of  coast  on, 
several  of  the  islands.  The  human  skeleton  from  the  island  of  Guadaloupe,  in  the  British 
Mnsennw  is  imbedded  in  a  roek  of  this  deacriptioo. 

SmMXOT.  5. — EffecU  qfthe  Ahnatpheref  4*c. 

^edB  </<fte  e<Miot|i&ere.  The  air  and  moisture  of  the  atmosphere  efl^ct  great  changes 
on  the  tockB  at  the  sorace  of  the  earth.  They  either  simply  dinntegrate  the  rock,  or  not 
only  bvsak  it  down,  but  also  occasioii  a  change  m  its  chemicsl  coostitutioii.  Sandstone,  and 
other  rocks  of  the  same  general  descnptkn,  often  yield  yery  readily  to  the  weather;  their 
bssis  or  ground  is  washed  away,  and  the  quartz,  mica,  and  other  particles  remain  in  the  fym 
of  sand  and  graveL  When  tian  veins  intersect  strata,  it  frequentlj^  happens  that  the  sc^er 
parts  of  the  rock  are  deatrmred,  while  the  harder  trap  appeen  rising  several  feet  or  yaida 
above  the  neighbouring  smmce,  and  crossing  the  countrjr  like  walls;  hence,  in  SooUand,. 
they  are  named  dykes.  The  variooaly  shaped  turnmUt  of  mountains  and  hills  owe  much 
of  ueir  form  to  the  destmying  influence  of  the  weather.  Some  caves,  as  certain  open  cavee 
in  sandstones  and  limestones,  are  also  fbnned  by  the  destroying  powers  of  the  atmoqihere. 
The  varioas  changes  in  the  form  of  rocks,  by  which  they  assume  columnar,  globular,  tdbular» 
and  indetemkinate  angular  forma,  and  fell  into  soefef,  cmsCs,  layers^  guneh^  and  mmIb,  are, 
to  a  certain  extent,  eoects  of  the  destroying  powers  of  the  atmosphere.  Valleys  owe  much 
of  their  form  and  extent  to  the  destroying  ufluence  of  the  atmosdiere.  Hieir  sides  and 
summits,  everywhere  exposed  to  its  action,  become  covered  with  aebris ;  and  in  this  way 
valleys  experience  greater  changes  than  are  produced  on  their  bottom  by  the  psssge  of 
the  nver,  and  on  its  sides  by  the  rushing  of  the  torrent  The  chemical  destroying  ellbcts 
are  to  be  traced  to  the  carixnic  acid  of  the  atmosphere,  and  to  the  vast  quantities  of  the 
same  matter  whdch  rise  from  the  interior  of  the  earth :  this  acid  dissolvee  Imie,  abstracts 
alkaline  matters  from  granite  and  other  similar  rocks,  and  by  oombining  with  inm,  converts 
that  nnivenally  distributed  substance  into  a  soluble  carbonate.  The  oxygen  of  the  atmo> 
nbere  also,  by  its  action  on  the  iion  and  other  oonstitoents  of  rocks,  aasistB  in  bieaking 
them  down. 

Effects  ofdedrieity  on  ntoke.  Electricity,  as  a  chenuoal  Mpent,  may  be  considered  not 
only  an  dinnstly  producing  an  infinity  of  changes,  but  also  as  innuencing  almost  all  that  take 
pbce.  lliere  are  not  two  substances  on  the  surface  of  the  globe  that  are  not  in  different 
electrical  rdations  to  each  other ;  and  chemical  attraction  itself  seems  to  be  a  peculiar  fonn 
of  the  exhibitian  of  electric  attraction :  and  whenever  the  atmosphere,  or  water,  or  any  part 
of  the  surfoce  of  the  euth,  gains  accumulated  electricity  of  a  diflerent  kind  from  the  coin 
tignons  sur&ces,  the  tendency  of  this  electricity  is  to  produce  new  arrangements  of  the 
parts  of  those  smrfaces.  Urns,  a  positively  electnfied  cloud,  acting  even  at  a  great  distance 
on  a  moistened  stone,  tends  to  attract  its  oxygenous,  or  acidifbrm,  or  acid  ingredients;  and 
a  negatively  electrified  cloud  has  the  same  eflect  upon  its  earthy,  alkaline,  or  metallic  mat- 
ter; and  Uie  silent  and  aJow  operation  of  electricity  is  much  more  important  in  the  economy 
of  nature  than  its  grand  and  impressive  (^ration  m  lightning  and  thunder. 

SicT.  nL — On  Volcanoes,  and  the  Changes  they  produce  on  the  Land  and  the  Bottom  of 

the  Sea. 

The  agents  which  the  globe  conceals  in  its  interior,  and  whose  existence  is  manifested  at 
its  surfece,  are  made  known  to  us  by  the  phenomena  of  voleanoes  and  earthquakes.  We 
shall  first  describe  these  phenomens,  and  afterwards  add  some  observations  on  their  causes. 

SvisicT.  L — DistribtUion  of  Voicanoes, 

Volcanoes,  as  is  well  known,  are  q>ening8  in  the  crust  of  the  earth,  whence  there  issue 
fimn  time  to  timejets  of  burning  substuices  and  currents  of  melted  matters  which  bear  the 
name  of  lavas,  liiese  openings  are  generally  on  the  summit  of  isolated  mountains ;  they 
have  the  form  of  a  funnel,  and  take  the  name  of  craters. 

Posiiion  of  volcanoes.  Volcanoes  occur  in  all  quartern  of  the  globe,  and  are  often  dis* 
tribated  in  a  Uaear  direction. 
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DittribuHon, — ^Europe  eontaiiifl  bat  few  baming  volcanoes.  On  the  cout  of  Sicily,  we 
Bee  MiiUL  rising  like  a  coloasos  to  a  height  of  10,870  E^nglish  feet  On  the  opposite  coast 
of  Italy  we  have  Vesavius,  which  does  not  attain  more  tlum  the  third  of  this  elevation,  viz. 
8032  feet  Between  them,  in  the  Lipari  islands,  we  find  the  small  volcano  of  Stromboli, 
and  the  volcanoes  of  Vulcano  and  Vulcanello,  which  still  smoke.  The  islands  of  the  Archi- 
pelago, at  Milo  and  Santorino,  contain  mountains  which,  during  an  early  historic  period,  pro- 
duced terrible  igneous  phenomena.  Iceland  in  the  norUi,  in  the  midst  of  snow  and  ice,  pre- 
sents to  our  view  many  volcanoes,  of  which  the  most  prominent,  Hecla,  rises  to  a  height  of 
5500  feet  Farther  to  the  north,  in  the  desolate  and  dreary  Jan  Mayen^s  Island,  extending 
between  north  latitude  70°  49'  and  71°  8',  is  the  volcano  of  Esk  Mount,  which  rises  to  a 
height  of  1500  feet  above  the  sea^beach  in  Jameson's  Bay.  The  continent  of  Asia,  as  far 
as  is  known  at  present,  exhibits  but  few  volcanoes.  We  can  scarcely  reck<ni  three  or  four 
on  its  western  shores,  or  on  the  edges  of  the  Caspian :  there  are  none  in  its  northern  part: 
some  but  vaguely  known  exist  in  Central  Asia :  in  the  east,  the  peninsula  of  Kamtschatka 
contains  five  or  six ;  but  in  the  islands  which  surround  this  continent  their  number  is  great 
The  islands  on  the  coast  of  Africa,  such  as  Bourbon,  Madagascar,  the  Cape  de  Veid  Islands,  the 
Canaries,  and  the  Azores,  also  contain  several  volcanoes.  In  America^  if  we  except  those  of 
the  West  In^ia  islands,  we  observe  the  greater  part  of  them  on  the  ridge  of  that  great  Cordil- 
lera, which,  like  an  immense  wall  or  lofty  terrace,  borders  the  westeni  part  of  that  conti- 
aent  They  are  remarkable  not  only  on  account  of  their  position,  but  also  for  their  colossal 
form,  the  nature  of  the  masses  of  which  they  are  composed,  and  the  materials  they  throw 
out  Torrents  of  fire  rarely  issue  from  them,  but  streams  of  water  and  mud  are  of  frequent 
occurrence :  the  total  number  of  American  volcanoes  is  about  eighty-six;  they  are  placed  as 
it  were  in  groups.  The  kingdom  of  Guatemala  presents  about  twenty ;  in  Mexico  there  are 
six,  in  the  number  of  which  is  the  Jorullo,  so  well  known  fiom  the  account  of  Humboldt 
But  it  is  in  Peru  that  the  greatest  occur :  there  are  seven  in  that  country,  of  which  we  shall 
mention  Pichincha,  nearly  15,031  feet. high;  Cotopaxi,  wich  rises  to  the  height  of  16,867 
feet;  and  Antisana,  which  attains  a  height  of  10,136  feet  On  a  rough  estimate,  we  state 
the  number  of  burning  volcanoes  including  solfktans  at  303 ;  of  these  104  are  in  islands, 
and  the  other  100  are  on  the  continents :  the  most  distant  from  the  sea  are  those  of  America 
and  Asia;  in  Peru  there  are  volcanoes  thirty  leagues  from  the  sea;  and  tibat  of  Popocatepetl 
near  Mexico,  which,  however,  is  now  only  a  smoking  volcano,  is  fifty-six  leagues ;  and  they 
occur  in  the  very  centre  of  Asia.  The  circumstance  of  the  most  active  volcanoes  being  situ- 
ated in  the  vicinity  of  the  sea,  is  a  fact  worthy  of  being  recollected ;  it  becomes  still  more 
so  when  we  observe,  that  there  are  submarine  volcanoes  burning  in  the  midst  of  the  waters. 
The  islands,  and  the  phenomena  which  they  have  been  observ^  to  produce,  at  Santorino, 
on  the  coast  of  Iceland,  in  the  Azores,  &c.,  leave  no  doubt  respecting  their  existence. 

Independently  of  volcanoes  in  a  state  of  activity,  the  interior  of  our  continents  conudns  a 
great  number  of  extinct  voicanoes,  but  which  still  present  their  original  form,  or  incontes- 
table remains  of  that  form :  perhaps  no  country  contuns  more  numerous  and  splendid  displays 
(^  them  than  France ;  there  are  more  than  a  hundred  in  Auvergne,  Vivarais,  and  Cevennes. 
They  are  conical  mountains,  composed  of  lavas,  scorie,  and  volcanic  ashes  heaped  upon  each 
other ;  many  of  them  present  a  crater,  which  has  retained  its  form  in  a  greater  or  less  degree ; 
and  sometimes  there  are  seen  as  it  were  issuing  from  their  bases  lavas  which  extend  to  a 
distance  of  several  thousand  yards,  and  which  have  perfectly  preserved  the  form  of  ctir- 
rents :  the  matter  of  which  they  are  composed  resembles  that  of  lava  trap.  We  may  fur- 
ther remark,  that  volcanoes  are  never  or  scarcely  ever  isolated ;  they  are  collected  into 
groups.  This  is  the  case  with  the  American  volcanoes ;  those  of  Asia,  and  the  difierent 
Archipelagoes  are  similarly  situated :  in  Europe,  the  Greek  islands  and  southern  Itady  pre- 
sent distinct  groups.  Sometimes  volcanoes  are  arranged  one  after  the  other  in  the  same 
line,  as  is  the  case  in  South  America,  and  in  the  extinct  volcanoes  in  the  neighbourhood  of 
the  Puy  de  D6me. 

0 

SuBSECT.  2. — Phenomena  and  Theory  of  Volcanoes. 

Volcanoes  do  not  incessantly  emit  flames,  nor  do  lavas  constantly  flow  from  them ;  they 
remain  for  ages  in  a  state  of  inactivihr.  Vesuvius  was  extinct  from  time  immemorial,  when, 
awakening  from  its  slumber,  it  suddenly  rekindled,  in  the  reign  of  Titus,  and  buried  the 
cities  of  Pompeii,  Herculaneum,  and  Stabie  under  its  ashes.  It  became  quiet  again  at  the 
end  of  the  fifteenth  century ;  and  in  1630,  when  it  resumed  its  action,  its  summit  was  inha- 
bited, and  covered  with  wood.  The  inhabitants  of  Catania  regarded  as  fiibles  the  accounts 
of  history  respecting  eruptions  of  JStna,  till  the  period  when  their  city  was  ravaged,  and  in 
part  destroyed,  by  the  fires  of  that  volcano. 

Subterranean  noises,  and  the  appearance  or  increase  of  smoke,  which  issues  fifom  the 
crater,  are  generally  the  first  symptoms  of  volcanic  action.  Presently  the  noise  becomes 
louder,  the  earth- trembles,  it  experiences  shocks,  and  every  thing  proclaims  that  it  is  in 
labour.  The  smoke  increases,  thickens,  and  becomes  charged  with  ashes.  When  the  air  is 
tranquil,  the  smoke  is  seen  rising,  imder  the  form  of  an  immense  column,  to  a  very  great 
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height  There,  finding  itself  in  a  nrer  atmosphere,  it  ceaees  to  rise ;  its  upper  part  dilating, 
forms  as  it  were  an  expanded  summit,  pla<!ed  upon  a  lengthened  shaft.  The  cloud,  with  the 
Bupportinff  column,  in  &vourahle  circimistances,  has  the  figure  of  an  immense  umbrella,  or 
of  the  Ituian  pine,  to  which  Plin?  the  Elder  compared  that  of  the  eruption  of  Vesuvius  in 
A.  D.  79,  and  which  was  accurately  represented  in  October,  1822.  At  other  times  the  smoke 
disperses  in  the  air :  it  tliere  forms  thick  and  vast  clouds  which  obscure  the  day,  and  cover 
the  surrounding  country  with  darkness.  These  columns  and  clouds  are  often  traversed  by 
enormous  jets  of  red-hot  sand,  resembling  flames,  and  rising  to  extraordinary  heighta  Some- 
times they  are  traversed  bj  flashes  of  lightning,  and  on  all  sides  loud  explosions  are 
heard.  Then  there  are  projected  red-hot  stones  and  masses  in  fusion.  They  issue  from  the 
volcano  with  a  noise  which  is  frequently  very  loud.  They  rise  into  the  air,  spreading  out  in 
their  progress,  and  &11  around  the  mouth  of  the  volcano  under  the  form  of  showers  of  ashes, 
scoric,  or  stones.  The  shocks  and  quakings  of  the  ground  continue  and  increase  in  violence. 
In  the  midst  o£  these  convulsions,  and  on  these  accessions,  the  melted  matter  which  filled 
the  subterranean  furnaces,  already  carried  into  the  mountain,  is  raised  op  by  elastic  fluids ; 
it  aaeends  to  the  crater,  fills  it  up,  and  paasing  over  the  least  elevated  part  of  this  enormous 
cavity,  spreads  out  upon  the  flanks  of  the  volcana  It  then  descends,  sometimes  very  quickly ; 
sometimes,  and  more  frequently,  as  a  majestic  river,  quietly  rolled  along  its  peacenil  waters. 
Very  frequently,  when  the  lava  rises,  the  walls  which  c(mtain  it  being  unable  to  resist  its 
immense  pressure  or  its  heat,  give  way  and  burst  asunder.  It  rushes  forth  like  an  impetuous 
torrent  through  this  new  aperture :  rivers  and  torrents  of  fire  make  their  way  to  the  foot  of 
the  mountain ;  they  spread  out  ufXHi  the  neighbouring  ground,  carrying  along  or  buiyinfi^  all 
that  they  find  in  their  way,  breaking  down  or  overthrowing  every  obstacle  that  opposes  their 
passage.  In  the  midst  oi  torrents  of  fire,  enormous  currents  of  water  and  mud  sometimes 
issue  firom  volcanoes,  and  deluges  falling  from  the  atmosphere  increase  the  ravages,  lay 
waste  fields  which  lavas  had  spared,  and  carry  desolation  into  places  which  had  already 
thought  themselves  happy  in  having  escaped  the  scourges  of  the  eruption.  Mephitic  ^ases . 
and  noxious  exhalations  sometimes  arise,  particularly  in  low  situations ;  they  destroy  animals 
and  blast  vegetation,  and  thus  complete  the  scene  of  misery  and  desolation. 

After  the  emissimi  of  the  lavas  the  earth  seems  freed  of  the  evil  which  agitated  it,  the 
earthquakes  cease,  the  explosions  and  ejections  diminish  for  some  time,  and  the  volcano 
enjoys  a  moment  of  rest :  lAit  presently  a  new  accession  takes  place,  reproducing  in  a  still 
more  terrible  manner  the  same  phenomena ;  and  this  state  of  things  continues  during  a 
variable  period  of  time.  At  length  the  crisis  ceases,  and  the  volcano  finally  resumes  its 
original  tranquillity.  ^ 

Having  premised  this  general  account  of  volcanic  action,  we  shall  next  treat  of  the  sub- 
stances ejected  or  |Ht>jected  into  the  atmosphere  by  volcanoes,  and  the  lavas  which  they 
poor  ouL 

a.  Ejected  Matters. 

These  are,  1.  Smoke.  2.  Ashes.  3.  Sands.  4.  Scoris.  6.  Volcanic  bombs.  6.  Unal' 
tered  Manes  ? 

(1.)  Smoke.  The  enormous  columns  of  smoke  which  are  seen  issuing  from  the  crater, 
sometimes  with  extraordinary  rapidity,  are  chiefly  composed  of  aqueous  vapour.  This  vapour 
is  generally  charged  with  gaseous  substances,  and  particularly  with  hydrogen  gas,  sometimes 
also  with  carbonic  acid.  Sulphurous  acid  and  muriatic  acid  are  also  eiven  out  The  smoke 
is  gray  or  white ;  sometimes  also  brownish  black,  or  fuliginous,  ana  then  the  smell  is  not 
m£ke  that  of  asphaltum,  or  mineral  pitch.    It  oflen  contains  a  great  quantity  of  volcanic 


^.)  Ashes,  These  ashes,  which  appear  to  be  nothing  else  than  the  substances  of  the  lava 
reduced  to  a  state  of  minute  mechanical  division,  are  formed  of  flocculent  and  extremely 
minute  particles  of  a  gray  colour,  and  forming  a  paste  with  water.  They  are  always  mixed 
with  a  greater  or  less  quantity  of  sand,  which  gives  them  the  blackish  colour  which  they 
sometimes  exhibit  The  torrents  of  gas  and  vapour  which  issue  fixxm  the  craters  carry 
these  ashes  along  with  them,  bearing  them  into  the  atmosphere,  where  they  form  vast 
clouds,  sometimes  so  dense  as  to  cover  the  surrounding  country  with  darkness.  During  the 
emptioD  d[  Hecla  in  1766,  clouds  of  this  kind  produced  such  a  degree  of  darkness  that  at 
Glanmba,  which  is  more  than  fifty  leagues  distant  from  the  mountain,  people  could  only  find 
their  way  by  groping.  During  the  eruption  of  Vesuvius  in  1794,  at  Caserta,  four  leagues 
distant,  people  could  only  walk  by  the  light  of  torches.  On  the  1st  of  May,  1812,  a  cloud 
of  volcanic  ashes  and  sand,  coming  from  a  volcano  in  the  island  of  St  Vincent,  covered  the 
whole  of  Barbadoes,  spreading  over  it  so  intense  a  darkness,  that  at  mid-day,  in  the  open  air, 
one  could  not  perceive  the  trees  or  other  objects  near  him,  or  even  a  white  handkerchief 
placed  at  the  distance  of  six  inches  from  the  eye.  The  distance  to  which  these  volcanic 
ashes  are  carried  by  the  winds  is  truly  astonishing.  Barbadoes  is  more  than  twenty  leagues 
firom  St  Vincent*s,  and  Hecla  is  fifty  leagues  from  GJaumba.  Procopius  relates,  that  in  472 
the  ashes  of  Vesuvius  were  carried  as  far  as  Constantinople ;  that  is  to  say,  to  a  distance  of 
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250  leaguaB.  Theie  wbawen  of  ashes  pvodoee,  in  the  coantiiM  where  they  fiJl,  eajrtfay 
beds,  omn  of  great  tiiiclmeas,  which,  on  beingr  heaped  up  and  penetntted  by  water,  tana 
some  kind  of  volcanic  tolBu 

(3.)  Volcame  urndt.  These  axe  small  particles  of  Isvbb  which  have  been  ejected  into  the 
air  in  the  form  of  drags,  and  there  harden.  They  are  notiiing  bat  very  amau  sized  soorie, 
or  inuntents  of  ordinary  scoris.  They  are,  moreover,  minffl^  with  numerous  small  crys- 
tals of  ttogite  and  febpar,  er  with  fiaffments  of  these  crystus.  The  quantity  of  these  sande 
whidi  volcanoes  eject  ia  immense.  They  form  the  greater  part  of  the  mctiona,  and  of  the 
mass  of  many  volcanic  moimtaina,  of  iEtna  for  esami^e,  according  to  M.  Dolomieii.  The 
inest  mingle  with  the  ashes,  and  form  part  of  the  clouds  already  mentioned.  Odiers,  accu- 
mulating m  too  great  quantity  to  be  sustained  upon  the  acclivities  of  the  mountain,  dide 
down  and  spread  out  at  its  base.  In  the  eruption  of  Vesuvius  of  1822,  a  cuxrent  of  aimd  of 
this  description,  still  red-hot,  was  taken  at  a  distance  for  a  toment  of  lava. 

(4.)  Scarit^  The  gases  which  come  from  the  depths  of  the  volcano,  passing  thnogfa 
the  mass  of  melted  lava  with  great  force  and  velocity,  carry  off  some  puts  oi  t£at  viecid 
matter,  and  bear  them  along  with  them  into  the  atmoqfihere.  They  are  there  further  divided, 
in  consequence  of  the  resistance  which  the  air  opposes  to  them ;  and,  in  cooling,  they  aaBonie 
the  intumesced  and  slaggy  appearance  which  the  scorie  of  forges  so  fTequently  have. 

(5.)  Volcanic  bonUtt.  When  the  matter  of  lavas  is  project^  in  a  son:  state,  as  ia  nioet 
commonly  the  case,  it  sometimes  on  cooling  in  the  air  assumes  the  form  of  drc^  tears,  or 
elongated  spheroids,  to  which  the  name  of  volcanic  bombs  is  given.  They  abound  in  the 
extinct  volcanoes  of  Auvergne. 

(6.)  Unaltered  efeded  ma$ses.  Volcanoes  sometimes  eject  stones,  many  of  which  bear 
no  marl»  of  common  fusion.  These,  by  sooie,  are  considered  as  fiagmonts  of  rocks,  which 
form  the  walls  of  internal  cavities,  and  which  may  have  been  torn  off  and  projected  by  same 
current  of  elastic  fluids;  others,  again,  maintain  that  they  are  fragments  d  rodks,  which 
have  been  formed  by  igneous  solution  and  crystallizatimL  Fra^nents  of  these  dubious 
masses  are  found  in  great  numbers  oa  the  Monte  Somma.  There  they  are  of  granular 
limestone,  containing  mica,  and  many  other  minerals  besides. 

Projedde  fower  of  wdcanoes.  Did  our  space  allow  of  it,  it  would  be  interesting  to 
inquire  what  is  the  intensity  of  that  force  which  throws  such  quantities  of  matter  to  so  great 
a  height  We  can  only  remark,  that  the  greatest  velocity  in  the  case  of  ^tna  and  Vesuvius 
was  found  to  be  equal  to  that  of  a  cannon-ball  at  the  moment  when  it  issues  fitim  a  ra^wwAtij 
the  velocity  being  from  four  to  five  hundred  yards  per  second.  The  gigantic  Cotopaxi  pro- 
jected a  piece  of  rock  about  an  hundred  cubic  yards  in  magnitude  to  tbe  distance  of  time 
leagues. 

b.  La»a$. 

ErujfHons  of  lavas.  When  we  have  an  opportunity  d  seeing  the  liquid  lava  in  the 
crater,  it  resembles  the  melted  matter  in  our  furnaces,  and  appears  as  it  were  boiling  with 
greater  or  less  violence.  Jets  of  the  melted  matter  are  tlurown  up  from  the  liquid  sur- 
foce,  through  the  agency  of  elastic  fluids.  It  is  hj  these  elastic  fluids  that  the  Utya  is  raised 
upwards  in  the  crater.  When  the  mountain  is  high,  as  Teneriflb  or  JStna,  these  fluids  are 
not  sufficiently  powerful  to  raise  the  laya  to  the  summit,  or  rather  the  sides  of  the  mountain 
are  not  sufficiently  strong  to  resist  the  weight  and  force  of  the  laag  and  heavy  cdumn  of 
lava ;  it  therefore  presses  or  melts  the  walls  which  surround  it,  and  thus  forms  an  <»ening, 
through  which  it  issues  with  great  rapidity.  When,  on  the  contrary,  the  mountams  are 
coHopaxatively  low,  as  Vesuvius  for  example,  the  lava  reacheB  the  moutii  of  the  crater  and 
flows  over  its  lips,  and  from  thence  downwards  along  the  acclivities  of  the  mountain.  On 
reaching  the  bottom  they  divide  into  several  branches,  according  to  the  nature  and  slope  of 
the  ground  over  which  they  flow.  The  currents  or  streams  of  lava  vary  much  in  regard  to 
t^  velocity  with  which  tl^y  move.  This  velocity  depends  upon  the  slope  of  the  ground 
upon  which  it  flows,  as  well  as  upon  the  quantity  and  viscidity  of  the  lava.  At  Vesuvius, 
M.  de  la  Torre  saw  currents  passing  over  a  space  of  about  800  yards  in  an  hour.  Sir 
William  Hamilton  observed  one  which  traversed  1800  yards  in  the  same  tune.  The  eruption 
of  1776  presented  another,  which  moved  more  than  2000  yards  in  14  minutea  ^chk 
observed,  during  the  eruption  of  1806,  a  torrent  flow  tmrn  the  summit  to  the  sea-shore,  & 
distance,  in  a  straight  line,  of  about  7000  yards.  Those  we  have  mentioned,  however,  are 
extraordinary  velocities;  for  in  general  lavas  move  slowly.  Thoee  of  iEItna,  flowing  upon 
an  inclined  plane,  are  considered  quick  when  they  traverse  a  space  ci  400  yards  in  an  hour. 
In  flat  grounds  they  sometimes  occupy  whole  days  in  advancing  a  fow  yank. 

The  slowness  with  which  lavas  cool  is  not  less  remarkable  than  that  with  which  they 
move.  If  their  surfoce  is  quickly  cooled  and  ccmsolidated,  the  case  is  diflferent  with  the 
interior ;  the  heat  concentrates  there,  and  is  retained  for  whole  years.  Onrrents  are 
mentioned  which  were  flowing  ten  years  after  emerging  flnxn  the  crater,  and  lavas  were  seen 
smoking  in  Mtoa.  twenty  years  after  an  eruption. 

The  neat  of  liquid  kva  is  nearly  that  of  liquid  trap,  as  greenstone  or  basalt    The 
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paitkolar  tempeiatorea  are  given  by  Dr.  Eennedj*  Sir  Junes  Hallt  and  Profeoaar 
Jameson. 

The  magnitude  of  lava  currents  varies  much.  The  largest  current  which  has  ever 
issued  from  Vesuvius  was  about  14,000  yards  long;  that  of  the  eruption  of  1805  was 
8000;  that  of  1794  was  in  length  4200  ^ards,  in  breadth  from  100  to  400  yards,  and  in 
depth  from  eight  to  ten  yards;  that  which  issued  from  ^tna  in  1787  was  four  times 
larger ;  and  D^lomieu  relates  thaX  that  volcano  furnished  one  more  than  ten  leagues  in  length. 
But  the  largest  current  known  is  that  which  in  Iceland,  in  1783,  covered  an  extent  of 
twenty  leagues  in  length  by  four  in  breadth. 

These  currents,  by  l^ing  superinduced  on  each  other,  and  having  interposed  between  them 
other  products  of  eruptions,  as  sand,  ashes,  and  scoriie,  form  a  series  of  inclined  beds  that 
give  rise  to  the  cone  of  the  mountain.  In  short,  the  cone  is  composed  of  a  series  of  con- 
centric layers  or  coats  of  lava,  scorify  dtc. ;  the  outgoings  <^  which  are  sometimes  well  seen 
in  natural  sections  in  the  mountain. 

c.  Different  Kindt  of  Eruptions. 

Watery  and  muddy  eruptimu.  In  the  accounts  of  volcanic  eruptions,  mention  is  often 
made  of  torrents  of  water  and  mud  vomited  forth  by  volcanoes.  Many  of  these  watery  and 
muddy  eruptions  are  external  action^,  as  is  the  case  with  those  mentioned  as  having  taken 
place  in  Vesuvius,  .£tna,  and  Hecla ;  others  are  internal,  as  those  of  Quito. 

(1.)  External  aqueous  and  muddy  eruptions.  These  are  owing  to  great  rains,  which 
frequently  take  place  by  the  condensation  of  the  great  volumes  of  aqueous  vapour  that  rise 
from  the  craters  during  vdcanic  action.  This  rain,  on  mixing  with  the  ashes  and  sands, 
forms  currents,  more  or  less  charged  with  earthy  matters,  which  descend  on  the  mdes  of  the 
mountain,  spreeid  themselves  at  its  base,  and  sometimes  to  a  distance  in  the  low  country. 
The  melting  of  bodies  of  snow  by  the  lavas  also  occasions  great  floods  of  water  and  mud. 
Of  this  a  smking  instance  is  related  as  having  taken  place  on  Mount  £tna  in  1755,  where, 
by  the  sudden  melting  of  a  great  body  of  snow  by  a  stream  of  liquid  lava,  a  terrible  inunda- 
tion was  produced,  which  devastated  the  sides  of  the  mountain  for  eight  miles  in  len^rth,  and 
afterwards  covered  the  lower  parts  of  iEtna,  together  with  the  plains  near  the  sea,  with  great 
deposits  of  sand,  ashes,  scorie,  and  fragments  of  lava.  Similar  floods  of  ashes  and  sand  are 
mentioned  by  authors  as  taking  place  in  Iceland  and  in  America,  where  the  summits  reach 
above  the  snow  line. 

(2.)  Internal  aqueous  and  muddy  eruptions.  These  waters  also  frequently  make  their 
way  into  the  mountain  by  infiltration.  They  there  collect  in  particular  reservoirs ;  and  at 
the  period  of  explosion,  or  when  the  mountain  happens  to  split  in  consequence  of  some  shock, 
they  issue  forth,  and  cover  the  neighbouring  countries.  During  the  earthquake  which  over- 
turned Lima  in  1740,  four  volcanoes  opened  at  Lucanoe  and  in  the  mountains  (i'Concepcion, 
and  occasioned  a  fri^htflil  inundation.  The  mountains  of  Quito  sometimes  present  the  same 
phenomena :  but  it  is  there  accompanied  with  extraordinary  circumstances.  The  enormous 
cones  of  Cotopaxi,  Pichincha,  Timguragua,  &c.,  are  but  in  some  measure  the  summits  of  the 
volcanoes  to  which  they  belong,  and  whose  acclivities  are  probably  encased  in  the  ffreat  mass 
of  the  Andes.  No  true  lavas,  within  the  memory  of  man,  have  been  vomited  form  by  these 
volcanoes;  yet  Humboldt  saw  consolidated  lava  currents  on  Sanguav,  and  even  on  Antisana. 
It  might  be  said,  says  Humboldt,  that  the  volcanic  agents,  which  selaom  have  force  sufllcient 
to  raise  the  column  of  lava  to  the  summit  of  iEtna  and  of  the  Peak  of  Teneriffe,  would  still 
less  be  Me  to  raise  it  in  volcanoes  of  nearly  double  the  height  In  iEtna  and  Tenerifie,  the 
kva  may  force  an  opening  at  the  lower  part  of  the  mountams,  and  thus  burst  out ;  but  this 
could  not  happen  in  volcanoes  whose  sides  are  strengthened,  to  a  height  of  nearly  3000 
yards,  by  the  whole  breadth  of  the  Cordilleras.  These  volcanoes  confine  themselves  to  the 
emission  of  ashes,  scoriie,  and  pumice.  They  also  vomit  immense  quantities  of  water  and 
mud,  but  much  more  frequently  by  openings  which  take  place  on  the  sides  of  the  cone  than 
by  the  craters.  These  muddy  waters  form,  as  it  were,  great  lakes  in  the  different  cavities 
which  these  enormous  mountains  contain.  They  issue  from  these  cavities,  as  we  have  said, 
when  a  communicatkvn  is  opened  with  the  exterior.  Thus,  in  1608,  the  volcano  of  Caigu- 
arazo,  which  is  in  the  neighbourhood  of  Chimborazo,  and  perhaps  forms  a  part  of  it,  broke 
down,  and  covered  with  mt^  eighteen  square  leagues  of  count^.  Similar  muddy  waters 
are  stiU  contained  in  parts  of  the  same  country,  which  are  of  volcanic  origin,  but  which  no 
longer  {u^esent  any  indication  of  fire;  and  they  are  equally  vomited  forth  during  great 
commotions  of  the  ground.  In  Peru  and  Quito  it  is  not  by  fire  and  currents  of  burning  mat- 
ters that  the  volcanoes  commit  their  ravages,  but  by  the  water  and  enormous  streams  of 
mud.  This  substance  is  mud  which  is  at  first  of  a  soft  consistence,  soon  hardens,  and  bears 
the  name  of  moya.  It  presents  two  curious  phenomena.  Sometimes,  as  in  the  moya  which 
inundated  the  country  of  Pilielo,  and  which  destroyed  the  village  of  that  name  during  the 
earthquake  of  1797,  it  contains  a  combustible  matter,  which  renders  it  blackish  and  soiling, 
and  which  exists  in  so  large  a  quantity  in  it  that  the  inhabitants  make  use  of  this  moya  as  a 
"  '  of  fuel.    Frequently  the  same  muddy  wate^^  issuing  fimn  sabtemnean  caverns,  carry 
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with  them  a  mat  qnantity  of  gmall  fishes.  These  fishes  are  a  species  (^  pnnelades  (P. 
cyclopum).  Most  of  them  are  not  more  than  four  inches  long.  Their  nmnber  is  sometimes 
80  great  that  diseases  are  occasioned  in  the  comitry  by  their  putrefaction.  They  are  the 
same  as  those  which  live  in  the  hrooks  of  the  country.  What,  then,  has  introduced  them 
into  these  subterranean  lakes  1  It  would  appear  that  there  are  some  communications  between 
the  upper  and  lower  level  of  these  lakes  and  the  surface  of  the  ground ;  but  what  could  have 
raised  them  fix>m  the  level  of  this  surface  to  the  summit  of  the  volcanoes,  for  they  sometimes 
issue  from  die  crater?  It  is  very  diflicult  to  give  anv  explanation  of  this.  From  all  that 
has  been  said  above,  it  does  not  appear  that  the  mud  which  issues  ^rom  these  volcanoes  comes 
from  the  subterranean  caverns  where  the  volcanic  fires  have  their  focus,  and  jH'epare  the 
matter  of  lava. 

Air  and  mud  volcanoes.  In  some  countries  we  observe  issuing  from  the  ground  jets  im- 
pelled bv  gases  and  charged  with  earth,  which,  on  bein^  deposited  in  the  form  of  mod,  in 
the  neighlwurhood  of  and  chieflv  around  the  apertures  which  have  vomited  them,  fonn  cones^ 
which  represent  on  a  very  small  scale  volcanic  cones,  and  which  are  therefore  named  air 
volcanoes.  One  of  the  most  remarkable  of  these  is  that  of  Macalouba  in  Sicily.  It  consists 
of  a  hill  of  dried  mud  about  160  feet  high.  Its  upper  part,  which  is  2600  feet  in  circum- 
ference, presents  a  multitude  of  small  ccmes  of  which  the  largest  are  not  above  a  yard  in 
diameter.  They  have  a  small  crater  fbll  of  soft  clay,  which  is  every  instant  traversed  by 
large  bubbles  of  gas,  which  burst  with  an  exploding  noise,  and  scatter  the  clay  around. 
Some  of  these  explosions  have  been  seen  throwing  jets  of  mud  to  the  height  of  160  feet 
In  the  neighbourhood  of  Modena  there  are  many  or  these  small  mud  volcanoes,  where  they 
are  called  saUes  on  account  of  the  saltness  of  the  water  they  scatter  about  The  gas  which 
occasions  the  phenomena  is  hvdrogen  gas  charged  with  petroleum  and  carbonic  aci£  Similar 
mud  volcanoes  occur  in  the  Cfrimea,  Java,  Trinidad,  and  America. 

d.  Periods  of  Activity  of  Volcanoes,  and  the  Theory  of  their  FormaHon. 

Periods  of  activity  of  volcanoes.  The  periods  of  activity  of  volcanoes  are  but  transitory 
and  of  short  duration.  They  are  followed  by  years,  and  even  ages,  of  rest  Humboldt  is 
of  opinion  that  the  frequencv  of  eruptions  seems  to  be  in  the  inverse  ratio  of  the  size  of  the 
volcano.  The  smallest  of  them,  Stromboli,  is  continually  throwing  up  volcanic  matter ;  the 
eruptions  of  Vesuvius  are  less  frequent,  there  having  been  but  eighteen  recorded  since  1701 ; 
those  of  ^tna  are  much  rarer ;  those  of  the  Peak  of  Teneriffe  still  more  so;  and  the  colossal 
summits  of  Cotopaxi  and  Tunguragua  scarcely  exhibit  one  in  the  course  of  a  hundred  ycsars. 
To  periods  of  activity  there  sometimes  succeed  periods  of  repose.  The  crater  is  filled  up 
and  becomes  covered  with  forests.  These  burning  furnaces,  whence  torrents  of  fire  have 
issued,  become  the  reservoirs  of  subterranean  lakes,  whose  waters  are  peopled  with  fishes, 
and  in  elevated  situations  the  sides  and  summits  of  the  mountains  become  covered  with  snow 
and  ice.  But  most  commonly  the  state  of  rest  is  not  complete ;  the  crater  remains  open, 
and  there  is  exhaled  from  it  a  greater  or  less  quantity  of  vapours,  which  attack  the  masses 
that  lie  in  their  way.  Sometimes  they  produce  difierent  saline  and  metallic  incrustationa 
Volcanic  districts  in  which,  however,  no  eruption  has  taken  place  since  the  commencement 
of  our  history,  and  in  which  the  volcanic  cones  are  nearly  effiu;ed,  still  betray  by  their  vapours 
and  exhalations  the  fire  which  formerly  ravaged  them,  and  which  is  not  yet  extinct  Such 
are  the  Phlegrean  Fields,  on  the  coast  of  Puzzoli,  in  the  kingdom  of  Naples. 

Cause  of  volcanoes.     This  is  an  obscure  subject    A  conjecture,  hazarded  many  years  ago,  • 
may  be  stated.     There  being  no  decided  proof  of  a  central  heat,  in  the  commonly  received 
sense,  it  may  be  assumed  that  the  matter  of  lavas  is  seated  deep  in  the  crust  of  the  earth,  in 
spaces  of  greater  or  less  extent,  from  whence  it  is  sent  up  from  time  to  time  among  the 
previously  existing  strata,  by  the  agency  of  elastic  fluids. 

Seot.  rV. — Earthquakes. 

On  earthquakes,  and  the  changes  they  produce  on  the  eartVs  surface.  Werner  distin- 
guishes two  kinds  of  earthquakes.  Some,  he  says,  appear  to  be  connected  with  a  particular 
volcano,  and  to  have  their  focus  in  the  same  region  as  it  They  are  only  felt  to  the  distance 
of  a  few  leagues  around,  and  their  paroxysms  are  almost  always  connected  with  those  of 
the  volcano.  Others,  which  appear  to  have  their  focus  at  a  much  greater  depth,  and  whose 
effects  are  much  greater,  are  propagated  to  immense  distances  with  incredible  celerity,  and 
are  felt  almost  at  the  same  time  at  points  thousands  of  miles  distant  from  each  other.  Some 
of  the  latter  however  approach  the  rormer,  and  are  still  connected  with  volcanic  phenomena. 
Thus,  during  the  earthquake  which  overturned  Lima  in  1746,  and  which  was  one  of  the  most 
terrible  that  has  been  recorded,  four  volcanoes  opened  in  one  night,  and  the  agitation  of  the 
earth  ceased. 

Universality  of  earthquakes.  If  in  the  more  violent  we  include  the  slighter  agitations 
of  the  earth*s  sur&ce  in  particular  places,  earthquakes  may  be  said  to  be  universal  or  general, 
and  we  may  affirm  that  no  considerable  country  is  entirely  exempted  from  them.  Sandy 
deserts  and  fertile  regions,  primitive,  secondary,  and  tertiary  hiUs,  extensive  pkinsi  and  even 
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manhy  districts  but  little  elevated  above  the  level  of  the  sea,  affind  no  protection  a^iainst 
these  destmctive  phenomena,  which  are  equally  prevalent  in  cold,  in  temperate,  and  in  tropical 
climates^  They  are,  however,  generally  considered  more  frequent  near  to  coasts;  thus, 
Syria,  the  coasts  and  islands  of  Asia,  America,  the  European  coasts  of  the  Mediterranean, 
and  Iceland,  are  most  subject  to  them ;  while  the  plains  of  Africa,  Asia,  and  the  North  of 
Europe  are  least  exposed.  Viewing  the  whole  earth,  and  includin^r  every  slighter  agitation, 
earthquakes  appear  to  be  exceedingly  numerous,  and  it  roa^  be  mamtained  tluit  not  a  week 
passes  in  which  the  earth*s  surface  in  some  place  or  other  is  not  more  or  less  agitated.  The 
great  number  of  concussions  observed  in  civilized  countries,  and  the  fiu;t  that  some  districts 
are  constantly  agitated  by  them,  entitle  us  to  draw  the  conclusicm.  Their  return  in  the 
places  most  subject  to  them,  and  in  the  places  where  they  are  less  frequent,  is  not  regulated 
by  any  precise  period  of  time.  Their  appearance  is  not  connected  with  anv  particular  season 
of  the  year  or  state  of  the  atmosphere,  and  they  take  place  by  day  as  well  as  by  night 

Phenomena  of  Earthquakes.  The  phenomena  peculiar  to  earthquakes  are  in  themselves 
sufficiently  sim^e.  They  consist  in  tremblings  and  oscillations  of  the  earth's  surfiice,  called 
shocks ;  extending  over  greater  or  smaller  tracts  of  country,  and  frequently  following  a  par- 
ticular direction.  The  shocks  appear  at  first  chiefly  as  perpendicular  heavings ;  then  as 
horizontal  undulations  or  oscillations ;  lastly,  in  aos^e  instances,  there  is  a  violent  agitation : 
the  motion  is  more  or  less  rotatory.  If  to  these  we  add  the  rending,  slipping,  rising  and 
sinking  of  the  ground,  the  violent  agitations  of  the  sea,  lakes,  rivers,  and  springs ;  consist- 
ing, in  springs,  in  their  drying  up  or  bursting  forth  with  great  violence ;  in  lakes,  rivers,  and 
the  ocean,  in  their  &lling  and  rising,  and  rushing  backwards  and  finrwaids,  owing  to  the 
sinking  and  rising  of  the  knd,  we  obtain  an  enumeration  of  the  principal  phenomena.  As 
the  subject  is  very  interesting,  we  shall  view  it  somewhat  in  detail,  and  under  the  following 
heads :  —  1.  Shocks.  2.  Extent  of  earthquakes.  3.  Duration  of  shocks.  4.  Magnitude  c? 
rents  formed,  and  the  phenomena  ccmnectea  with  them,  5.  Elevation  and  subsidence  of  the 
land.    6.  Agitaticms  in  the  sea.    7.  Notice  of  particular  earthquakes. 

(1.)  ShoiAs.  The  slighter  shocks  of  an  earthquake,  consisting  of  perpendicular  heavings 
and  horizontal  undulations,  commonly  produce  rents  in  houses,  moving  light  objects  in  them, 
as  articles  of  furniture.  Persons  imacquainted  with  the  phenomenon,  or  who  do  not  per- 
ceive it  from  the  subterraneous  noise  resembling  thunder  which  accompanies  it,  foel  unr 
steady  while  in  their  beds,  but  particularly  when  sitting,  and  believe  themselves  seized  with 
a  sudden  giddiness.  The  shocks  proceed  gradually  to  be  more  violent,  and  then  they  are 
very  easily  perceived  even  bv  the  inexperienced.  Then  the  most  substantial  building  are 
lettered  to  pieces,  and  the  inhabitants  buried  beneath  their  ruins :  while  buildings  of  a  hghter 
construction  are  only  rent,  and  very  slender  reed  huts  are  least  of  all  exposed  to  destruction. 
In  some  cases  the  fifacturing,  or  as  it  were  trituration,  surpasses  description.  Hence,  for 
the  plainest  reasons,  it  is  most  dangerous  to  remain  in  houses  or  inhabited  places;  but  even 
the  fields  and  mountains  themselves  afibrd  no  perfect  security,  inasmuch  as  the  fields  fire- 
quently  in  some  places  open  into  fissures,  and  are  rent  asunder ;  while  mountains  are  not 
only  rent,  but  slide  down  mto  the  valleys,  dam  up  rivers,  form  lakes,  and  cause  inundatkjns. 
Althoufi^  the  desolation  produced  by  these  convulsions  exceeds  all  description,  this  is  much 
more  the  case  with  the  rotatory  motions ;  a  species  of  motion,  however,  the  existence  of 
which  has  been  denied  by  some  geologists.  In  proof  of  it,  however,  it  may  be  mentioned, 
that  during  the  earthquake  of  (^itania,  whose  general  direction  was  from  S.  £.  to  N.  W., 
many  statues  were  turned  round,  and  a  large  mass  of  rock  was  turned  25^  from  South  to 
East  But  the  rotatory  motion  was  more  s&ikingly  exemplified  in  the  earthquake  at  Val- 
paraiso, on  the  19th  November,  1822,  by  which  many  houses  were  turned  round,  and  three 
palm-trees  were  found  twisted  round  one  another  like  willows.  These  rotatory  motions  of 
masses  of  rock  are  particularly  interesting  when  viewed  in  connexion  with  the  pheno- 
mena of  faults  or  shifb  among  strata  in  non-volcanic  districts.  It  is  onlv  the  slighter  earth- 
quakes that  pass  by  vnth  a  single  shock;  in  most  of  them  more  diocks  rollow  at  short  inter- 
vals, and  for  the  most  part  the  number  is  proportioned  to  the  vblence  of  the  concussion. 
The  firet  shock  is  scmetimes  the  most  powerful,  but  the  second  is  as  often,  if  not  oftener, 
equally  violent  Further,  the  concussions  are  also  repeated  after  longer  intervals,  as  the 
earthquakes  in  Syria,  that  sometimes  continue  for  a  number  of  months,  with  longer  or  shorter 
intermissions ;  but  the  first  catastrophe  is  generally  the  most  violent  and  destructive. 

(2.)  Extent  of  earthquakes.  It  is  the  agitation  of  the  sea  that  points  out  the  great  extent 
of  the  tracts  of  land  convulsed  by  earthquakes.  In  this  respect,  the  earthquake  at  Lisbon, 
in  1755,  was  the  most  remarkable  and  most  violent  that  ever  visited  Europe.  In  conse- 
quence of  it,  by  the  concussion  on  the  bottom,  or  momentary  rising  or  upheaving  of  the  sub- 
marine land,  the  sea  overflowed  the  coasts  of  Sweden,  England,  and  Spam,  and  of  the 
islands  of  Antigua,  Barbadoes,  and  Martinique  in  America.  In  Barbadoes  the  tide,  which 
rises  only  28  inches,  rose  20  feet  in  the  bay  of  Carlisle,  and  the  water  appeared  as  black  as 
ink,  owing  probably  to  bituminous  matter  thrown  up  from  the  bed  of  the  ocean.  On  the  1st 
of  November,  when  the  concussion  was  roost  violent,  the  water  at  Guadaloupe  retreated 
twice,  and  on  its  return  rose  m  the  channel  of  the  island  to  a  height  of  from  10  to  12  feet 
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Sirnikr  appeaniices  wera  witneved  at  Martiniqoe.  A  wave  of  tiie  sea,  00  feet  high,  over- 
flowed a  part  of  the  city  of  Cadiz ;  and  the  lalcea  of  Switserland,  such  aa  Geneva,  were  ob- 
served to  be  in  commotioD  siz  boon  after  tbe  first  diock.  It  is  alao  remarkable  that  agita^ 
tioofl  were  noticed  in  lake  Ontario,  in  October,  1755.  Daring  the  earthquake  at  Lima,  1566, 
a  wave  of  the  sea  rose  84  feet  high  in  the  haiboiir  of  CaUao.  Daring  the  earthquakes  in 
Calabria  in  1783,  the  aea  not  only  overflowed  the  coast  and  drowned  many  people,  but  was 
in  general  so  much  agitated  that  the  guns  on  ahipboaid  sprang  fiom  thedeclc  to  a  heigfatof 
several  inches^ 

(3.)  supping  of  M&unUdna,  Besides  the  ooaunon  operationa  of  earthquakes  already 
mentioned,  others  occur  that  do  not  immediately  succeed  the  concuasioos,  and  therefere 
happen  less  frequently.  To  these  belong  the  sliding  down  of  parts  of  mountains,  as  at 
D(^»ratch  in  1345,  and  the  felling  together  of  two  mountains  in  Jamaica  in  1002,  by  which 
the  bed  of  a  river  was  dammed  up.  In  the  latter  place,  a  part  of  a  mountain  slid  down  and 
covered  many  plantations;  the  city  of  Port  Royal  sunk  to  the  depth  of  eight  fttiioms^  and 
a  plain  of  1000  acres  fell  in,  with  all  the  buildings  upon  it 

(4.)  Duration  ofthocka.  Single  shocks  frequently  succeed  one  another  very  rapidly,  and 
often  after  greater  or  smaller  intervals  of  time ;  they  are  occasionally  sinffle,  frequently  veiy 
numerous ;  and  in  volcanic  districts,  shocks  sometimes  happen  after  a  lapse  of  months  or 
years,  are  then  followed  by  longer  or  shorter  intervals,  and  even  periods  of  10  or  100 
years.  In  regard  to  this,  it  is  remarkable  that  since  the  earthquake  which  in  1204  shook 
Antioch,  Dannscus,  and  Tripoli,  Syria  was  spared  till  the  latter  half  of  the  seventeenth 
century,  although  no  region  of  the  earth  suflfers  more  ttook  these  destructive  phenomena 
than  that  country.  It  is,  in  short,  difficult  to  define  the  duration  of  a  single  shock.  It  is 
undoubtedly  brief  in  general ;  and  in  slighter  shocks,  witnesMd  by  tranquil  spectators  and 
consequently  observed  with  greater  attention,  it  is  not  longer  than  a  few  seconds.  In  the 
greater  convulsions,  for  instance  at  Lima,  Caraccas,  Calabria,  Catania,  Ziante,  Antioch,  &c 
the  time  is  reckoned  from  fifty  seconds  to  one  minute  and  ^ve  seconds,  or  indefinitely  from 
a  few  minutes  to  a  few  seconds.  When  we  consider  how  exceedingly  distracted  the  atten- 
tion is  when  the  shock  is  first  perceived,  that  the  duration  cannot  be  measured  by  means  of 
a  watch,  but  by  supposition,  and  that  by  such  a  mode  of  computation  we  are  in  the  habit  of 
reckoning  time  much  l(»iger  than  it  really  is,  we  may  with  great  probability  conclude  that 
the  duraticm  of  a  single  shock  does  not  go  beyond  a  few  seconds,  and  we  may  affirm  that, 
at  the  most,  it  rarely  exceeds  half  a  minute. 

(5.)  Magmtude  of  rents  formed  by  earth^uaket.  These  vary  flxmi  a  few  feet  to  many 
fethoms  in  extent  They  have  either  a  direction  which  is  nearly  straifffat  or  more  or  lees 
winding,  or  they  run  in  all  directiixis  firom  a  centre.  During  the  terrible  Calabrian  earth- 
quakes of  1783,  rents  were  formed  of  great  dimensions ;  in  the  territory  of  San  Fill  there 
was  formed  a  rent  half  a  mile  long,  two  feet  and  a  half  broad,  and  twen^-five  feet  deep ;  in 
the  district  of  Plaisano,  a  rent,  of  nearly  a  mile  in  length,  one  hundred  and  five  feet  broad, 
and  thirty  feet  deep  opened ;  and  in  the  same  district  two  gulfe  arose,  one  at  Cerzulli,  three 
quarters  of  a  mile  long,  one  hundred  and  fifty  feet  broad,  and  about  one  hundred  feet  deep ; 
and  another,  nearly  a  quarter  of  a  mile  lon^,  about  thirty  feet  broad,  and  two  hundred  and 
twenty-five  feet  deep.  Ulloa  relates  that  m  the  earthquake  of  1740,  in  Peru,  a  rent  took 
place,  which  was  two  miles  and  a  half  long,  and  four  or  five  feet  wide.  These  rents  some- 
times close  again ;  thus,  in  the  year  1002,  in  the  island  of  Jamaica,  during  an  earthquake, 
the  ground  heaved  like  a  boiling  sea,  and  was  traversed  by  numerous  rents,  two  or  three 
hundred  of  which  were  often  seen  at  a  time  opening  and  closing  rapidly  again. 

(0.)  Elevation  and  subsidence  of  land  during  earthquakes.  It  is  evident  that,  if  the 
land  is  fractured  and  then  traversed  with  vast  rents  by  earthquakes,  that  portion  of  the 
land  will  in  some  places  sink  and  in  othera  rise,  and  this  not  once  but  several  times  in  the 
same  place.  In  the  year  1772,  during  an  eruption  of  one  of  the  loftiest  mountains  in  Java, 
the  ground  began  to  sink,  and  a  great  part  of  the  volcano,  and  part  of  the  neighbouring 
country,  estimated  to  be  fifteen  mUes  long  and  six  miles  broad,  was  swallowed  up.  During 
the  earliiquake  at  Lisbon  in  1755,  a  new  quav  entirely  disappeared ;  thousands  of  the  in- 
habitants had  taken  shelter  on  it,  to  be  out  of  the  reach  of  the  tottering  and  felling  build- 
ings, when  suddenly  the  quay  sunk  down  with  its  thousands  of  human  beings,  and  not  one^ 
of  their  dead  bodies  ever  floated  to  the  sur&ce.  In  the  year  1092,  during  an  earthquake  in 
Jamaica,  a  tract  of  land  about  a  thousand  acres  in  extent  sank  down  in  less  than  a  minute, 
and  the  eea  immediately  took  its  place.  On  the  north  side  of  the  island  several  large  tracts 
with  their  whole  population  were  swallowed  up,  and  a  lake  appeared  in  their  place  covering 
above  a  thousand  acres.  Numerous  examples  of  the  upraising  of  the  land  by  earthquakes 
might  be  given ;  we  shall  enumerate  a  few  of  them.  On  the  19th  of  November,  1822,  a 
most  dreadful  earthquake  visited  the  coast  of  Chili ;  the  shock  was  felt  at  the  same  time 
throughout  a  space  of  one  thousand  two  hundred  miles  from  north  to  south.  When  the 
country  around  Valparaiso  was  examined  on  the  morning  afi:er  the  shock,  it  was  found  tiiat 
the  entire  line  of  coast,  for  the  distance  of  more  than  a  hundred  miles,  was  raised  above  its 
former  level.    The  area  over  which  this  upraising  took  place  was  estimated  at  one  hundred 
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tfaooBiiid  Bquare  miles:  tbe  rise  upon  the  ooest  was  fivsn  two  to  ter  feet;  ct  tiiedistanoe  of 
a  mile  inland,  it  was  estimated  from  five  to  seven  feet  On  the  16th  of  March  in  the  year 
1790,  at  St  Maria  di  Nisoomi,  some  miles  from  Terraniiovo,  near  the  sooth  coast  of  Sicilv, 
a  load  subtemaean  noise  was  heard  under  the  town  jnst  mentioned,  and  tiie  day  after  earth- 
qiukes  were  felt ;  then  the  gioond  gndoally  sunk  down  for  a  circomferenoe  of  three  Italian 
miles,  darini^  seven  shocks,  and  in  one  place  to  a  depth  of  thir^feet;  as  the  subsidence  was 
nneqaal,  rents  were  fermed,  some  of  which  were  so  wide  that  they  conld  not  be  leaped  over : 
this  gradoal  sinking*  continued  to  the  end  of  the  month.  About  the  middle  of  this  period 
an  opening  took  place  in  the  subsiding  land,  about  three  feet  in  diameter;  through  these 
continued  to  flow,  for  three  hooKs,  a  stream  of  mud,  which  covered  a  space  sixty  feet  long 
and  thirty  feet  broad ;  the  mod  was  saltish  and  composed  of  chalky  maii  and  a  viscid  clay, 
with  fragments  of  crjrstalline  limestone ;  it  smelt  or  sulphur  and  petrolenm.  On  the  10th 
Jane,  1819,  at  Cutch  in  Bombay,  a  violent  earthquake  took  place,  during  which,  independent 
of  other  changes,  the  eastern  uid  almost  abandoned  channel  of  the  Indus  was  much  altered : 
this  estuary  was,  before  the  earthquake,  fordable  at  Lockput,  being  only  a  foot  deep  when 
the  tide  was  at  ebb,  at  flood  tide  never  more  than  six  feet;  but  it  was  deepened  at  the  fort  of 
Luckpnt,  after  the  earthquake,  to  more  than  eighteen  feet  at  low  water,  showing  &at  a  con- 
8idend>le  depression  had  taken  place.  The  channel  of  the  river  Runn  was  so  much  sunk 
*that,  instead  of  being  dry  as  before,  during  that  period  of  the  year,  it  was  no  longer  fordable 
except  at  one  place ;  and  it  is  remarked  by  Captain  Macmurdoch, — and  the  observation  is  of 
hifffa  gedogicai  import,  as  connected  with  the  formation  of  valleys,  of  river  districts,  dtc. — 
**  mould  the  water  ccmtinue  throughout  the  year,  we  may  periiaps  see  an  inland  navigation 
along  the  northern  shore  of  Cutch ;  which,  from  stone  anchors,  o&c.  still  to  be  seen,  and  the 
tradition  of  the  country,  I  believe  to  have  existed  at  some  former  period.*'  Sindree,  a  small 
nrad  fort  and  village  belonging  to  the  Cutch  fi;ovemment,  situated  where  the  Runn  joins 
the  Indus,  was  overflowed  at  the  time  of  the  shock.  The  people  escaped  with  difficulty, 
and  the  tops  of  the  houses  and  walb  are  now  alone  seen  above  water.  In  the  year  1790, 
in  the  Caraccas,  during  an  earthquake,  a  portion  of  granite  soil  sunk,  and  left  a  lake  600 
yards  in  diameter,  anu  from  eighty  to  an  nundred  feet  deep ;  it  was  a  part  of  the  forest  of 
Aripao  which  sunk,  and  the  trees  remained  green  for  several  months  under  water. 

(7.)  AgUatiotu  of  the  tea.  We  have  already  noticed,  in  a  general  way,  the  agitations 
obsierved  m  the  sea  during  earthquakes ;  we  shall  now  add  some  particulars  illustrative  of 
these  motions.  During  the  Lisbon  earthquake  of  1756,  the  sea  rose  along  the  coast  of 
Spain ;  and  at  Cadiz  it  advanced  in  the  form  of  vast  waves  sixty  feet  hi^.  At  Lisbon 
about  sixty  thousand  persons  perished.  The  sea  first  retired,  and  laid  the  bar  dry ;  it  then 
rushed  in,  rising  upwards  of  hftv  feet  above  its  ordinary  level.  At  Kinsale,  in  Ireland,  the 
sea  rushed  into  the  harbour,  and  invaded  the  land.  At  Tangier,  in  Afiica,  it  rose  and  fell 
eighteen  times  on  the  coast  At  Funchal,  in  Madeira,  it  rose  fifteen  feet  above  high-water 
mark ;  although  the  tide,  which  ebbs  and  flows  there  seven  feet,  was  then  half  ebb.  Even 
tinuB  at  sea,  a  considerable  distance  firom  land,  felt,  in  the  midst  of  these  convulsive  motions, 
as  if  hurried  across  a  rid^  of  rocln.  This  took  place,  to  a  distance  of  100  or  270  nautical 
miles  firom  the  coast,  duraig  the  earthquake  at  Lisbon  in  1616.  During  the  Lisbon  earth- 
quake of  1755,  the  shock  was  felt  at  sea,  on  the  deck  of  a  ship  to  the  west  of  Lisbon,  and 
produced  nearly  the  same  feeling  as  on  land.  At  San  Locar,  the  captain  of  the  Nancy 
frigate  felt  his  ship  so  violentiy  agitated  that  he  thought  he  had  struck  on  the  ground ;  but, 
on  heaving  the  lead,  found  he  was  in  deep  water.  Qiptain  Clark,  from  Derina,  in  N.  lat. 
9dP  24',  between  nine  and  ten  in  the  morning,  had  his  ship  shaken  as  if  she  had  struck 
upon  a  rock,  so  tliat  tiie  seams  of  the  deck  opened.  Dr.  Shaw  relates,  that  in  1724,  being 
on  board  the  Gazello,  an  Algerine  ship  of  50  guns,  they  felt  such  violent  shocks,  one  after 
another,  as  if  the  weight  of  twenty  or  thirty  tons  had  been  let  fell  fitun  a  good  height  on 
the  ballast  Schouten,  speaking  of  an  earthquake  which  happened  in  the  Moluccas,  says, 
that  the  mountains  were  shaken,  and  riiips  that  were  at  anchor  in  thirty  or  forty  fathoms* 
water  were  jerked  as  if  they  had  run  ashore,  or  come  foul  of  rocks.  Le  Cienil  savs,  '*  that 
ahips  at  sea  and  at  anchor  sufier,  during  earthquakes,  such  violent  agitations  that  they  seem 
to  be  felling  asunder ;  their  guns  break  loose,  and  their  masts  spring." 

(6.)  Notiee$  of  partietdar  Earthquakes.  A  fiill  account  of  all  the  principal  earthquakes 
that  are  known  would  much  exceed  our  limits ;  we  shall,  therefore,  select  oiuy  a  few  of  the 
more  interesting. 

No  part  of  Europe  is  more  visited  by  earthquakes  than  Italy  and  the  neighbouring 
islands.  The  first  earthquake  particularly  worthy  of  notice  was  that  which,  in  the  year 
03,  destroyed  Herculaneum  and  Pompeii.  Since  that  period  they  have  freouentiy  visited 
Italy  and  Sicily,  but  much  seldomer  from  A.  D.  63  to  the  twelfth  century,  than  firom  that 
period  till  modem  times,  that  is,  till  the  eighteenth  and  nmeteenth  centuries.  Of  these 
we  shall  describe  one  of  the  most  recent  in  Calabria,  and  another  of  still  later  date  m 

Sicily. 

Earthquake  of  1783.  The  earthquake  that  so  much  afl*ected  Calabria,  and  destroved  the 
city  of  Messina,  raged  at  unequal  periods  from  the  5th  of  February  till  the  28th  of  March, 

19* 


SCIENCE  OF  GEOGRAPHY.  Pakt  IL 

1783.  Acoarding  to  Sovcia,  its  principal  seat  was  the  small  town  of  Oppido  in  the  neiflh- 
bofirfaood  of  Atramonte,  a  snow-oovei^  peak  of  the  Apennines.  From  this  point,  says  Sir 
William  Hamilton,  around  to  a  distance  of  twenty-five  miles,  comprehends  the  soz&ce  of 
country  which  suffered  most,  and  where  idl  the  towns  and  viUa^  were  destroyed.  If  we 
describe  the  circle  with  a  radius  of  sevenbr-two  miles,  it  vriU  mclude  the  whole  country 
which  was  in  any  way  affected  by  the  earthquake.  The  first  shock,  on  the  6th  February, 
in  two  minutes  throw  down  the  gfreatest  part  of  the  houses  in  all  the  cities,  towns,  and 
villages  from  the  western  acclivities  of  the  Apennines,  in  Calabria  Ultra,  to  Messina  in 
Sicily,  and  convulsed  the  whole  sur&ce  of  the  country.  Another  shock,  which  took  place 
on  the  25th  of  March,  was  nearly  equally  violent  The  granite  chain  which  extends 
through  Calabria  firem  north  to  south  was  but  slightly  agitated,  the  principal  shocks  being 
propagated  with  a  wave-like  motion  through  the  tertiary  sands,  sand-stones,  and  clays,  from 
west  to  east  It  was  remarked  that  the  violence  of  the  shock  was  greatest  at  the  line  of 
junction  of  the  granite  and  tertiary  rocks,  occasioned  probably  by  3ie  interruption  of  the 
undulatory  movement  of  the  softer  strata  by  the  harder  granite.  The  granite  range  also 
prevented  the  passage  of  the  shocks  to  the  countries  on  the  opposite  side  of  the  mountain- 
range.  About  200  towns  and  villages  were  destroved,  more  than  one  hundred  hills  slid 
down,  fell  together,  dammed  up  rivers,  and  formea  lakes :  numerous  rents,  often  of  vast 
magnitude,  were  formed ;  many  subsidences  and  also  upr&isings  of  the  ground  took  place ; 
ana  the  general  features  of  the  country  were  so  much  changed  that  they  could  scarcely  be 
recMpiised.  Thus,  in  a  very  short  space  of  time,  the  whole  country  was  as  much  changed 
as  if^it  had  been  exposed  to  common  influences  for  many  thousand  years.  The  total  num- 
ber of  human  beings  that  perished  was  estimated  at  100,000,  and  it  was  difficult  to  find  even 
distant  relations  to  succeed  to  the  property  of  some  families. 

Earthauake  of  Lisbon  in  1755.  In  no  part  of  southern  Europe  has  so  tremendous  an 
earthquake  occurred  as  that  which  began  on  the  1st  of  November,  1755.  On  the  morning 
of  that  day,  at  thirty-five  minutes  after  nine,  without  the  least  warning,  except  a  noise  like 
thunder  heard  under  ground,  a  most  dreadful  earthquake  shook,  by  mart  but  quick  vifara^ 
tions,  the  foundations  of  Lisbon,  so  that  many  of  the  principal  edifices  fell  to  the  ground  in 
an  instant :  then,  with  a  scarcely  perceptible  pause,  the  nature  of  the  motion  changed,  now 
resembling  that  of  a  wagon  driven  violently  over  rough  stones,  which  laid  in  ruins  almost 
every  house,  church,  convent,  and  public  building,  with  an  incredible  destruction  of  the 
people.  It  continued  in  all  about  six  minutes.  At  the  moment  of  its  beginning,  some  per- 
sons on  the  Tafus,  near  a  mile  firom  the  city,  heard  their  boat  make  a  noise  as  if  it  had  run 
aground,  thou^  then  in  deep  water,  and  saw  at  the  same  time  houses  &lling  on  both  sides 
of  the  river.  Four  or  five  miautes  after,  the  boat  made  the  like  noise,  caused  by  another 
shock,  which  brought  down  more  houses.  The  bed  of  the  Tagus  was  in  maay  places  raised 
to  its  surface.  Ships  were  driven  finom  their  anchors,  and  jostled  together  with  great  vio- 
lence ;  imd  the  masters  did  not  know  if  they  were  afloat  or  aground.  The  large  quay  called 
Caes  de  Prada,  was  overturned,  crowded  with  people,  and  sunk  to  an  unfiithomable  depth 
in  the  water,  not  so  much  as  one  body  afterwards  appearing.  The  bar  toas  seen  dryjrom 
shore  to  shore ;  then  suddenly  the  sea,  like  a  mountain,  came  rolling  in,  and  about  ISelem 
castle  the  water  rose  fifty  feet  almost  in  an  instant ;  and  had  it  not  been  for  the  great  bay 
opposite  the  city,  which  received  and  spread  the  great  flux,  the  lower  part  must  lotve  been 
under  wa|er.  As  it  was,  it  came  up  to  the  houses,  and  drove  the  inhabitants  to  the  hilk. 
About  no(m,  there  was  another  shock,  when  the  todUs  of  several  houses  which  loere  yet 
standing  were  seen  to  open  from  top  to  bottom  more  than  a  quarter  of  a  yard,  btU  closed 
again  so  exactly  as  to  leave  scarce  any  mark  of  injury.  It  lb  remarked,  that  on  the  Ist  of 
November,  175o,  being  the  anniversary  of  the  fiital  tragedy  of  this  unhappv  city,  another 
shock  gave  the  inhabitants  so  terrible  an  alarm  that  they  were  preparing  for  their  flight  into 
the  country,  but  were  prevented  by  several  regiments  of  horse  plac^  all  around  by  the 
king's  orders.  Many  of  the  largest  mountains  in  Portugal  during  the  great  earthquake  were 
shaken  as  it  were  to  their  foundation,  and  many  of  them  opened  at  their  summits,  split,  and 
rent,  and  huge  masses  of  them  were  cast  down  into  the  subjacent  volleys.  The  same  dread- 
ful visitation  was  experienced  at  Oporto.  We  are  told  that  at  about  forty  mmutes  post  nine 
in  the  morning,  the  sky  being  serene,  was  heard  a  dreadful  hollow  noise  like  thunder  or  the 
rattling  of  coaches  over  rugged  stones  at  a  distance ;  and  almost  at  the  same  instant  was 
felt  a  severe  shock  of  an  earthquake,  which  lasted  six  or  seven  minutes,  during  which *every 
thing  shook  and  rattled.  It  rent  several  churches.  In  the  streets  the  earth  was  seen  to 
heave  under  the  people^ s  feet,  as  if  in  labour.  The  river  was  also  amazingly  affected ;  for 
in  the  space  of  a  minute  or  two,  it  rose  and  feU  five  or  six  feet,  and  continued  to  do  so  fer 
four  hours.  The  river  Douro  was  observed  to  burst  open  in  some  parts,  and  discharge  vast 
quantities  of  air ;  and  the  agitation  was  so  great  in  the  sea,  beyond  the  bar,  that  it  was  ima- 
gined the  air  got  vent  there  also. 

On  the  fatal  day  of  the  great  earthquake  of  Lisbon,  at  Ayamonte,  near  where  the  Gua- 
diana  fells  into  the  bay  of  Cadiz,  a  little  before  ten  o'clock,  immediately  on  a  rushing  noise 
being  heard,  a  terrible  earthquake  was  felt,  which  during  fourteen  or  fifteen  minutes  damaged 
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almost  all  the  buildinss.  In  little  more  than  half  an  hour  after,  the  sea  and  river,  with  all 
their  canals,  overfloweS  their  bounds  with  great  violence,  laying  under  water  all  the  coasts 
of  the  islands  adjacent  to  the  city  and  its  neighbourhood,  flowing  into  the  streets.  The 
water  rose  three  times,  after  it  had  as  many  times  subsided.  One  of  the  swells  was  at  the 
time  of  ebb.  The  water  came  on  in  vast  black  mountains,  white  with  foam  at  the  top,  and 
denwlished  more  than  half  of  the  town  at  the  bar  called  De  Canala.  The  earth  was 
observed  to  open  in  several  places,  and  from  the  apertures  flowed  vast  quantities  of  water. 

At  Cadiz,  in  the  same  morning,  some  minutes  after  nine,  the  whole  town  was  shaken 
with  a  violent  eurthquake,  which  lasted  about  five  minutes.  The  water  in  the  cisterns 
aoder  ground  rolled  backwards  and  forwards.  At  ten  minutes  afler  eleven,  a  wave  was 
seen  coming  from  sea,  eight  miles  o$  at  least  sixty  feet  higher  than  usual.  It  dashed 
against  the  west  part  of  the  city ;  at  last  it  came  upon  the  walls,  beat  in  the  breast-work, 
and  carried  pieces  of  eight  or  ten  tons  weight  forty  or  fifty  yards  firom  the  wall.  When  the 
wave  was  gone,  some  parts  that  are  deep  at  low  water  were  left  quite  dry,  for  the  water 
returned  there  with  the  same  violence  as  it  came.  On  the  same  eventful  morning  Gibraltar 
was  agitated  by  an  earthquake.  It  lasted  about  two  minutes.  The  guns  on  the  battery 
tDere  teen  to  rite^  ather$  to  Hnk^  the  earth  having  an  undulating  motion.  Most  people 
were  seized  with  giddiness  and  sickness,  and  some  fell  down,  others  were  stupefied,  though 
many  that  were  walking  or  riding  felt  no  motion,  but  were  sick.  The  sea  rose  six  feet 
every  fifteen  minutes,  and  fell  so  low  that  boats  and  all  the  small  craft  near  the  shore  were 
left  agroond,  as  were  numbers  of  fisli.  Ships  in  the  bay  seemed  as  if  they  had  struck  on 
rocks.  The  flux  and  reflux  lasted  till  six  next  morning,  having  decreased  gradually  fit>m 
two  in  the  afternoon. 

This  earthquake  excited  much  attention,  from  the  incredibly  great  extent  at  which  slighter 
ooDtemporary  shocks  were  experienced.  Thev  extended  from  Greenland  and  Iceland  to 
Norway,  Sweden,  Germany,  Britain,  Switzerland,  France,  Spain,  Morocco,  Salee,  Fez, 
Teutan,  and  even  to  the  West  Indies  and  the  lake  Ontario  in  North  America. 

However  dreadful  many  of  the  earthquakes  of  Europe  were,  they  bear  no  comparison 
with  those  which  have  desolated  many  parts  of  Asia.  Passing  over  those  which  were 
observed  in  the  islands,  on  the  eastern  continent,  and  in  the  environs  of  the  Caspian  Sea, 
oar  attention  is  particularly  drawn  towards  Syria,  on  account  of  the  ravages  it  has  frequently 
experienced. 

Gibbon,  in  the  fbrt^-third  chapter  of  his  Decline  and  Fall  of  the  Roman  Empire,  gives  the 
following  account  of  the  earthquake  that  took  place  at  Antioch  in  A.  D.  526,  May  SO. 
"  The  near  approach  of  a  comet  mav  injure  or  destroy  the  globe  which  we  inliabit ;  but  the 
changes  on  its  sur&ce  have  been  hitherto  produced  by  the  action  of  volcanoes  and  earth- 
quakes. The  nature  of  the  soil  may  indicate  Uie  countries  most  exposed  to  these  formidable 
ooncusBions,  since  they  are  caused  by  subterraneous  fires,  and  such  fires  are  kindled  by  the 
onion  and  fermentation  of  iron  and  sulphur.  But  their  times  and  eflects  appear  to  lie  beyond 
the  reach  of  human  curiosity,  and  the  philosopher  will  discreetly  abstain  nrom  the  prediction 
of  earfhquakesi,  till  he  has  counted  the  drops  of  water  that  silently  filtrate  on  the  inflam-« 
mable  mineral,  and  measured  the  caverns  which  increase  by  resistance  the  explosion  of  the 
imprisoned  air.  Without  assigning  the  cause,  history  will  distinguish  the  periods  in  which 
these  caJtoitous  events  have  been  rare  or  fipequent,  and  will  observe,  that  this  fever  of  the 
earth  raged  with  uncommon  violence  during  the  reign  of  Justinian.  Each  year  is  marked 
by  the  repetition  of  earthquakes,  of  such  duration,  that  Constantinople  has  been  shaken 
shove  forty  days ;  of  such  extent,  that  the  shock  has  been  onnmunicated  to  the  whole  sur- 
fiu^e  of  the  globe,  or  at  least  of  the  Roman  empire.  An  impulsive  or  vibratory  motion  was 
felt :  enormous  chasms  were  opened,  huge  and  heavy  bodies  were  discharged  into  the  air, 
the  sea  alternately  advanced  and  retreat^  bevond  its  ordinary  bounds,  and  a  mountain  was 
torn  from  Libanus,  and  cast  into  the  waves,  where  it  protected,  as  a  mole,  the  new  harbour 
of  Botrys,  in  Phoenicia,  The  stroke  that  a^tates  an  ant-hill,  may  crush  the  insect  myriads 
in  the  dust;  ^et  truth  must  extort  a  confession,  that  man  has  industriously  laboured  for  his 
own  destruction.  The  institution  of  great  cities,  which  include  a  nation  within  the  limits 
of  a  wall,  almost  realizes  the  wish  of  Caligula,  that  the  Roman  people  had  but  one  neck. 
7\do  hundred  and  fifty  thousand  persons  are  said  to  have  periled  in  the  earthquake  of 
Antioch,  whose  domestic  multitudes  were  swelled  bv  the  conflux  of  strangers  to  the  festival 
of  the  Ascension.  The  loss  of  Berytus  was  of  smaller  account,  but  of  much  greater  value. 
That  city,  on  the  coast  of  Phoenicia,  was  illustrated  by  the  study  of  the  civil  law,  which 
opened  the  surest  road  to  wealth  and  dignity :  the  schools  of  Berytus  were  filled  with  the 
rising  spirits  of  the  age,  and  many  a  youth  was  lost  in  the  earthquake  who  might  liave  lived 
to  be  the  scourge  or  Uie  guardian  of  his  country.  In  these  disasters,  the  arcmtect  becomes 
the  enemy  of  mankind.  The  hut  of  a  savage,  or  the  tent  of  an  Arab,  may  be  thrown  down 
without  injury  to  the  inhabitants ;  and  the  Peruvians  had  reason  to  deride  the  folly  of  their 
Spanish  conquerors,  who  with  so  much  cost  and  labour  erected  their  own  sepulchres.  The 
rich  marbles  of  a  patrician  are  dashed  on  his  own  head ;  a  whole  people  is  buried  under  the 
ruins  of  public  and  private  edifices,  and  the  conflagration  is  kindled  and  propagated  by  the 
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innumerable  fires  which  are  neceaeajry  for  the  rabmstence  and  manufactures  of  a  ereat  citj. 
Instead  of  the  mutual  sympathy  which  mi^ht  comfort  and  assist  the  distressed,  they  dread- 
fully experience  the  vices  and  passions  which  are  released  from  the  fear  of  punishment:  the 
totterinff  houses  are  piUaged  by  intrepid  avarice;  revenge  embraces  the  moment,  and  selects 
the  victun ;  and  the  earth  often  swallows  the  assHssin  or  the  ravisher  in  the  consummatian 
of  their  crimes.  Superstition  involves  the  present  danger  with  invisible  terrors ;  and  if  the 
image  of  death  may  sometimes  be  subservient  to  the  virtue  or  repentance  of  individuals,  an 
affiififhted  people  is  more  forcibly  moved  to  expect  the  end  of  the  world,  or  to  deprecate  with 
servile  homage  the  wrath  of  an  avenging  Deity.'*  In  1109  single  shocks  continued  for  four 
months ;  and  in  1202  another  earthquiOke  destroyed  many  cities,  filled  up  the  valleys  of 
Lebanon,  and  shattered  the  basaltic  districts  c^  Hauran,  so  that,  according  to  the  expressian 
then  current,  it  u>a$  fM  longer  possible  to  say.  Here  stood  this  or  that  dty.  A  dreadful 
earthquake  took  place  in  llSd ;  tne  shocks  c(mtinued  for  six  months.  At  the  first  shock  the 
cities  of  Antioch,  Balbec,  Acre,  Tripoli,  dtc.  were  l&id  in  ruins,  and  80,000  persons  killed. 
The  more  recent  earthquake,  of  1^22,  lasted  still  longer,  and  committed  dreadful  nvagea 
On  the  Idth  of  August,  in  one  horrible  night,  Aleppo,  Antioch,  Biha,  Gesser,  indeed  eveiy 
single  village  and  cottage  within  the  paahuic  of  Aleppo,  was,  within  ten  or  twelve  seconds, 
completely  destroyed,  and  converted  into  a  heap  of  rubbish :  no  less  than  20,000  people  lost 
their  lives,  and  manv  more  were  mutilated ;  a  very  great  number,  considering  the  low 
population  of  these  places. 

Africa  is  very  little  known,  and  we  are  therefore  ignorant  of  any  earthquakes  in  its 
interior,  where  they  may  occur  as  firequently  as  in  dher  places.  Tlie  southern  extremity  of 
this  continent  is  rarely  visited  by  slight  shocks,  but  they  are  more  numerous  in  the  north, 
where,  in  March,  1825,  they  did  considerable  damage  to  Algiers  and  Blida.  On  the  contrary, 
Amertea,  particularly  in  the  southern  parts,  is  inferior  to  no  part  of  the  world  for  the  magnitude, 
number,  and  duration  of  its  earthquakes.  We  shall  now  mention  a  few  of  the  greatest 
recorded  by  naturalists.  To  these  belong  the  earthquake  of  1746,  which,  within  five  minutes^ 
destroyed  the  greater  part  of  Lima ;  Callao  was  inundated ;  and  of  4000  persons,  200  only 
escaped.  The  destruction  of  New  Andalusia,  on  the  21st  of  October,  1700,  was  equally 
terrible.  The  shocks  extended  over  Cumana,  Caraccas,  Maracaibo,  the  shores  of  the  Casanar, 
the  Meta,  the  Orinoco,  and  Ventures ;  and  the  granite  districts  in  the  mission  of  Encaranada 
were  also  shaken  by  their  violence.  An  earthquake,  in  1797,  destroyed  a  great  part  of  Peru. 
It  proceeded  from  Uie  volcano  Tunguragua,  continued  with  slight  mocks  during  the  whole 
of  February  and  March,  and  returned  on  the  15th  of  April,  wiUi  increased  violence.  Many 
places  were  filled  up  by  ihp  summits  of  mountains  tumbling  down ;  muddy  water  flowed  from 
the  volcano ;  and,  spreading  over  the  country,  became  afterwards  an  indurated  crust  of  clay. 
The  entire  number  of  persons  who  perished  on  this  occasion  was  16,000.  No  earthquake 
could  well  be  more  destructive  to  any  place  than  that  which  destroyed  the  Caraccas  in  1812, 
and  of  which  Humboldt  has  given  an  excellent  description.  The  Caraccas  was  thought 
secure  on  account  of  its  primitive  mountains,  although  in  1641,  1703,  and  1778,  violent 
earthquakes  were  experienced,  and  a  slighter  shock  in  1802.  Humboldt,  from  actual  inspec- 
tion, had  no  doubt  but  this  country,  from  being  in  a  volcanic  region,  must  be  liable  to  such 
disasters.  In  December,  1811,  various  shocks  were  felt ;  on  the  12th  of  March,  1812,  the 
city  of  Caraccas  was  destroyed.  The  sky  was  clear,  and  in  Venezuela,  there  had  not  been 
a  drop  of  rain  for  five  months :  there  was  no  forewarning  prognostic,  for  the  first  shock  at 
seven  minutes  past  four  in  the  aflemoon  came  on  unexpectedly,  and  set  the  bells  a  ringing. 
This  was  immediately  succeeded  by  a  second  shock,  which  caused  a  waving  and  r<3ling 
ntotion  in  the  earth,  then  a  subterraneous  rumbling  noise  was  heard,  and  there  was  a  thira 
shock,  in  which  the  motion  was  perpendicular,  and  sometimes  rolJing  horizontally,  with  a 
violence  which  nothing  could  withstand.  The  people,  in  place  of  nying  directly  to  the 
open  fields,  fiocked  in  crowds  to  the  churches,  where  arrangements  had  been  made  for  a 
procession ;  and  the  multitudes  assembled  there  were  buried  beneath  the  ruins.  Two  churches 
150  feet  high,  and  supported  by  columns  of  from  twelve  to  fifteen  feet  in  diameter,  fell  in  a 
mass  of  rubbish,  and  were  for  the  most  part  ground  into  dust  The  Caserne  el  Quartel 
vanished  almost  entirely,  and  a  regiment  of  soldiers  stationed  there,  and  about  to  join  the 
procession,  disappeared  at  the  same  time  along  with  it ;  a, few  individuals  only  escaped ;  nine- 
tenths  of  the  city  were  completely  destroyed  and  most  of  the  houses  that  remained  were 
rendered  uninhabitable ;  the  number  of  people  killed  was  reckoned  at  nearly  10,000,  without 
including  those  who  perished  afterwards  from  bruises  and  want  of  sustenance.  The  clouds 
of  dust  having  foUen,  were  succeeded  by  a  serene  night,  which  formed  a  fi'ightflil  contrast 
with  the  destruction  on  the  earth,  and  with  the  dead  bodies  lying  scattered  among  the  ruins. 
The  duration  of  each  particular  shock  was  reckoned  by  some  50  seconds,  by  others  1  minute 
12  seconds.  These  shocks  extended  over  the  provinces  of  Venezuela,  Varinas,  Maracaibo, 
and  into  the  mountains  in  the  interior.  La  Uuayra,  Mavouatia,  La  Vega,  St  Felipe  and 
Merida,  were  almost  entirely  destroyed.  In  La  Guayra  and  St  Felipe  the  number  of  persons 
killed  was  about  5000.    On  the  5th  of  April  another  violent  earthquake  took  place,  during 
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'which  enonnoos  fimgments  were  detached  from  the  mountains.    It  was  said  that  the  moun- 
tain Silla  lost  from  350  to  960  feet  of  its  height  by  sinking. 

€kni9e  of  EmrthquakeM. — ^The  original  hypothesis,  whioi  attributed  volcanic  eruptions  and 
earthquakes  to  the  operation  of  central  fire,  was  at  first  attacked  chiefly  by  Stukely,  who, 
fimn  &e  phenomena  of  two  earthquakes  observed  at  London  on  the  8th  February,  and  8th 
of  March,  1749,  endeavoured  to  prove  that  they  were  caused  by  a  highly  overcharged 
state  of  the  electric  fluid.  Andrew  Bena  affirms,  that  they  are  sudden  explosions,  caused 
by  gas  in  the  interior  of  the  earth,  which  he  believes  would  be  found  there  inclosed  in 
reservoiiB  of  sulphur  and  bitumen.  Beccaria,  as  is  known,  endeavoured  to  attribute  to  elec- 
tricity ever^  thing  that  had  any  probable  affinity  for  it ;  hence  he  believed  that  an  accumu- 
ktioii  of  it  m  the  crust  of  the  earth  produced  conouasions  with  the  clouds,  and  then  exhibited 
the  appearance  of  earthquakes.  Humboldt  found  it  to  be  a  prevailing  opinion  in  America 
that  earthquakes  are  electripal  phenomena;  but  observes,  that  this  must  be  excused  by 
leason  of  the  partiality  entertained  for  Franklin.  The  invention  of  the  Voltaic  pile,  and 
the  observation  of  its  singular  operations,  induced  many  philosophers,  at  least  those  naturalists 
who  were  perfectly  intimate  with  the  nature  of  this  remarkable  apparatus,  to  consider  the 
whole  eartii  as  a  column  or  ptte  of  this  description,  or  that  it  contams  an  apparatus  of  this 
description  in  its  interior.  These  fimcies,  however,  lead  to  nothing  satis&ctoiy.  Where 
then  can  we  seek  for  the  cause  or  causes  of  earthquakes  t  The  snb^  is  entirely  hypothe- 
tical, as  we  have  no  means  of  reaching  the  seat  of  these  remarkaUe  phenomena.  The 
theoiy  of  the  earthquake  is  the  same  as  that  of  the  volcana  The  agitatwns  may  be  produced 
by  the  moticos  of  the  liquid  and  gaseous  matter  at  a  great  dejtth  in  the  cruet  of  Ae  earth 
endeammring'  to  eeeape. 

Skct.  V. — Account  of  the  deferent  Strueturee  observable  in  the  Crtut  t^fthe  Eiarth. 

Before  the  time  of  Werner,  little  had  been  accompliflhed  in  regard  to  the  determination 
of  the  structures  that  occur  in  the  crust  of  the  earth.  Borne  maintained  that  everywhere 
ixregularity  pravailed,  and  that  it  was  in  vain  to  look  for  oider  or  regularity  in  the  coarse 
racky  masses  of  which  mountains,  hills,  and  plains  are  composed.  Werner,  however,  on 
geaenl  grounds,  assumed  that  if  determinate  structures  and  arrangements  occurred  in  the 
▼^[etable  and  animal  kingdoms,  the  same  must  be  the  case  in  the  mineral  kingdom,  not 
cbSj  in  simple  minerals,  rat  also  in  the  great  and  more  generallj  distributed  masses  of 
which  the  crust  of  the  earth  is  principally  composed.  His  investigations  fully  eonfirmed 
the  truth  of  this  ophiion,  for  minerals  he  found  as  well  characterised  as  plants  and  animals : 
aood  the  following  details  will  show  that  there  exists  amon^  mountain  rocke,  or  those  great 
maaseD  of  which  the  crust  of  the  earth  is  composed,  a  beautiful  series  of  structure,  from  that 
of  hand'epecimeni  to  the  general  arrangements  of  the  great  rock  formations.  We  shall 
consider  these  structures  in  the  following  order,  beginning  with  the  smallest  and  terminating 
with  the  greatest 

SuBCTcrr.    — Different  Strueturee. 

1.  Stmctiire  of  moontain  rocks  in  hand-spedmens. 

2.  Structure  of  strata  and  beds. 
d.  Structure  of  formations. 

4.  Arrangements  of  fivmations  in  regard  to  each  other. 

5.  Structure  <^  veins. 

(1.)  Structure  of  mountain  rocke.  The  kinds  of  structure  occurring  in  mountain  rocks 
are  the  following: — 1.  Compact  2.  Slaty.  3.  Granular.  4.  Porphjrritic  5.  Amysda- 
loidaL  6.  Conglomerated.  In  the  compact  structure,  the  mass  is  uniform,  without  slaty 
or  any  other  arrangement,  and  when  broken  exhibits  various  fractures  as  earthy,  splintery, 
conchoidal,  even,  £c.  Common  compact  quartz  is  an  example  of  this  kind  oi  structure. 
In  the  slatf  structure  the  rocks  split  readily  into  thin  layers  or  slates,  as  in  conunon  roofing 
slate.  Rocks  having  the  granular  structure  are  composed  of  granular  concretions  or 
imperfect  crystals,  as  in  primitive  limestone  or  statuary  marble.  In  3ie  porphyriiic  structure 
there  is  a  baas  or  ground  with  imbedded  crystals,  generally  of  felspar  or  ouartz,  or  both, 
as  in  porphyry :  in  3ie  amygdahidal  structure  there  is  also  a  basis  or  ^rrouna ;  but  here  the 
base  iocB  not  contain  imbedded  crystals,  but  amyg^oidal  cavities,  which  are  either  nearly 
emfiff  half  filled,  or  completely  filled  with  minerals.  The  rock  named  amvgdaloid 
exhibits  this  Idnd  of  structure.  Lastly,  the  conglomerated  structure  is  that  which  we 
observe  in  the  rock  named  conglomerate,  which  is  composed  of  fragments  imbedded  in  a 
basis  or  ground. 

(2.)  Structure  of  strata  and  beds.  When  a  mountain  or  hill  is  composed  of  tabular 
msirrn  of  the  same  kmd  of  rock,  as  of  sandstone,  that  extend  throughout  the  hill,  it  is  said  to 
he  stratified,  and  the  indiv^ual  tabidar  masses  are  named  strata,  as  in  Jig.  68.  If  among 
these  strata  there  occur  tabular  masses  of  a  different  rock,  the  masses  are  named  beds :  a.  Jig. 
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VBry  in  pontMn ;  nmetimee  they  are  flat  or  ibiruontal,  or  thej  are  moreen' lew  inclined  until 
they  become  verlieal,  or  are  set  on  their  edgw.  Thej  also  varj  in  tlte'  point<^the  compaas 
towardB  which  they  are  indintd,  or  dip ;  tut  it  ia  worthy  of  remark  that  the  dip  b  always 
at  riirht  anglea  to  the  range  or  directicKi  of  the  stiata ;  and  that  if  the  dip  is  given,  we  ki^w 
the  direction :  but  a  knowledge  of  the  direction  will  not  sive  us  the  dip.  Their  direction 
also  vaiiss.  The  poaitii»  of  stiata  is  detennined  by  a  well-known  instniment,  the  clinometer, 
which  is  a  compass  with  an  attached  quadrant  When  we  examine  the  stracture  of  indi- 
vidmil  stiata  and  beds,  seveial  varieties  may  be  diacoTered ;  thus,  in  some  beds,  the  rock  is 
arranged  in  columns,  aa  in  basalt;  in  others,  the  arrangement  is  in  toUes,  as  in  ptaphyiy; 
or  in  ball*,  aa  in  granite  and  greeoRone. 

(3.)  Structure  offormatioru.  The  idea  of  foimatims  was  firat  clearly  brongfat  oat  by 
Werner.  To  his  views  on  this  most  important  subject  we  can  trace  the  new  character  cf 
{^logy,  and  the  great  prepress  made  in  geognosy  within  these  last  thirty  yeara.  But  this 
H  not  the  place  fiir  diacunug  the  subject  All  those  rocks  which  B;^)ear  to  luve  been  Armed 
at  the  same  time,  and  in  the  same  or  similar  circumstances,  and  which  agree  in  poeiticti, 
afaructnre,  mass,  petrifactions,  imbedded  minerals,  Su:.  are  said  to  belong  to  the  same  fannatkm. 
These  formatiims  are  divided  iato  Hmple  and  compoand.  Simple  farmaiwiu  are  those  priit- 
cipally  compcaed  of  one  rock ;  eompoutid  formation*,  of  mcav  than  one  ipeciei  of  rock : 
granite  is  an  example  of  a  simple  ibrmation ;  the  first  secooduy  sandstoie,  or  the  great 
ccal  ftsmatioD,  of  a  ccmpound  tivmatioa,  because  it  ctnlaina  several  rocks;  -~  "-'  "  - 
alate,  limestone,  coal,  and  ironstone. 

(4,)  Arrangement  of  formatiom  in  regard  to  each  other.     When  t  .  .  _. 

together,  and  the  one  rests  upon  the  other,  the  subjacent  fbrmation  is  named  the/undinnen- 
tiurock,  and  that  which  covers  or  lies  ugnn  the  other,  the  tuperineumbenl.  The  line  where 
the  two  rocks  or  (tarnations  meet  is  called  the  line  qfmaralion  or  Uite  of  junction.  In 
J^.  5d.  a  is  the  fiindameuta)  rock,  and  b  the  superimpoeeii  rook,  and  e  c  the  line  of  jonclkm. 


When  the  atiata  ot  the  superimposed  fiirmation  is  parallel  with  the  strata  of  the  fimdamental 
or  mbjaceat  rock,  the  stiatification  is  said  to  be  cm^onnaiile,  tajlg.  60  where  a  formation  a. 


micoj^orm^U.     Ijutly,  i: 


we  diall  say  of  limestona,  rests  on  6,  of 
ftvmatian  are  disposed  as  at  c.  Jig.  61.,  they 


strata  lie  over  the  ends  of  the  strata  of  the  fundamental  rock,  aa  at  6,  in  j^.  59.,  they  are  said 
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tabouneaitformabtetiaioverbiing.  If  the  ftnta  rat  oo  the  AmduiM&td  rack,  u  rapnaented 


iajtg.  62.,  tlMT  an  Kid  -to  be  tadik-th^ei;  if  aa  rein^aented  inj^.  63.,  they  are  aud  to 


be  wttwtfe  ikafei;  if  diqnaed  in  a  baaon-ab^wd  faoUow,  aa  in  Jtg.  64.,  they  are  «id  to  bo 


iMom^kaptJ;  if  in  a  lenjrtbeiwd  w  troogb-like  bollow,  aa  iajig,  6S.,  tlier  ara  aaid  to  be 


trotwi-aAopedL   iDaBMtmt&iiiiwnataTal  aeetioiiof  Nsptonian  oraqmticncki,  aalimeatoiM, 
Bii£toiie,  alate,  &c.,  the  andemioet  or  loweet-lTing  rtnta  are  coiaidered  to  be  the  nldeat : 


to  tlie  older  recka;  bot  if  from  e  to  b,  from  the  oMer  tc __.    _ 

fimierly  more  continiKiaa  than  at  present,  pcntiona  onlj  remaining  of  extenaiTB  depoaita. 
Tbe  remaining  pntiooa  occui>fiDg  different  ntuations  hare  reeeiTed  particnlar  namea,  ac- 
cording to  the  aitoatiooa  in  which  they  occur.  When  in  patches  m  the  anmmiti  o(  hiUa,  aa 
repreaented  tXaaa  iaJIg.  67.,  the;  are  c&lled  motaaain-eaf.  When  in  haOow,  aa  at  (  ^ 
they  ue  named  vj^fSUngt. 

m 


(5.)  Strw^we  ^  Veiru.  These  are  tabular  ntanes  that  int 
the  moontain  or  tract  in  which  they  occar.  The  tabular  maawa  of  tnp  or  whinstone  veina 
tiMt  cut  a«rcas  the  strata  of  Great  Britain  are  there  popalarly  known  under  the  name  of 
whin  dyket.  Veins,  like  strata,  van  in  position,  being  aixnetimea  vertical,  at  other  times 
not  much  inclined  to  the  horizon ;  their  direction,  inclmation,  and  dip  are  determined  in  the 
aame  manner  aa  in  strata.  These  intereecUng  masses  raiy  in  breadth  trota  an  inch  or  loM 
tomany  fhthona;  in  I«n^^  from  a  few  inches  lo  several  miles;  and  in  tfeplA,  from  a  Aw 
iDchea  to  an  unknown  aai  vast  depth.  Veins  appear  to  have  been  originaUy  open  rents  or 
fiamrea  tnvemng  the  strata,  which  have  been  filled  by  an  after-proceaa  with  the  mineral 
matters  they  now  contain.    This  being  the  case,  we  naturally  expect  to  find  tbe  itratk  oo 
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ig  the  same  fbeacaiea*  tsoc 
ij  BometimeB,  aa  in  _fig.  68.,  i 


Such,  then,  ue  the  different  Btrncturea  obMirable  in  the  great  niamea  of  which  the  crnst 
of  the  ewth  ia  composed.    We  next  proceed  to  give — 

Skt.  Vt—An  Accounl  ijf  the  different  CUumi  and  Spocie*  of  Rock*  of  vhieh  the  Onut 
of  ike  Earth  it  eompoKd. 
It  wu  at  ooe  time  a  genenl  opinion  that  the  forniBtiona  of  which  the  crnst  of  the  earth 
ia  cxHOpoeed  were  destitute  of  all  reguhri^  in  distribution  and  in  individoal  characteia. 
LehnaO,  a  German  miner,  waa  early  convinced  of  a  certain  degree  of  (Hderin  their  arrange- 
menf;  and  in  his  well-known  work,  first  stated  their  division  bto  Primiiive  and  Seeondarv ; 
under  the  first  including  those  destitute  of  Ibatil  or^ianic  remaine,  while  under  the  other  he 
arranged  all  those  oontainini^  petri&ctims  or  fossil  organic  remains.  The  first,  be  said, 
were  generally  in  highly  inclmed  strata,  the  other  in  horizontal  strata.  Werner  first  dis- 
tinclly  cbaracterieed  these  two  clanes  of  rocks,  and  added  to  them  other  two  classes,  vis. 
the  Tranntion  and  Local,  or  what  are  now  called  the  Tertiary.  The  whole  rocks,  from 
the  oldest  to  the  newest,  were  arranged  by  Werner  under  the  following  names  and  in  the 
following  order>—l.  Primitive.  2.  Trensiticm.  8.  Secondary.  4.  Local,  the  Tertiary  (^ 
the  present  geology,  5.  Alluvial  6.  Volcanic.  This  arrangement,  more  or  less  modified, 
still  remains,  being  adopted  bjt  the  principal  geolwiats  in  Europe  and  America. 

PrimitiBe  rocks.  The  roclraof  this  class  lieunder  those  of  the  sneceedingclaBees.  Coun- 
tiiea  in  which  they  predominate  are  in  general  more  rugged  and  lofty  than  those  composed 
of  rocks  of  the  ottier  classes;  fiirther,  their  ciiffl  are  more  extenmve,  their  valleys  narrower 
and  deflpST,  and  more  uneven,  than  those  in  secondary  countriee.     The  strata  of  [primitive 

. c ..I-  •-:--Uy  inclined;  a  circumstance  which  contributes  in  an 

the  mggedness  and  inequalities  o!  the  Burfiice  of  tsimi- 

■  =1  many  countries  maintain  «  wtmderfiil  uniformity  of 

?ral  direction  of  the  strata  of  primitive  mountains  is 

m  nearly  the  case  in  the  vast  alpme  regions  of  Norway, 

je  lands  of  other  parts  of  Europe.    Ilie 

mpoaed  are  throughout  of  a  crystalline 
nature,  and  present  such  cbamcters  as  intimate  their  ibrmation  frcon  a  state  of  solutifHi. 
These  chamcters  m  the  intermixture  of  the  ctHicretions  of  which  thev  are  composed  at 
their  line  of  junction,  their  mutual  penetration  trf'  each  other,  their  considerahle  lustre,  pure 
colours,  and  translncency.  Thus,  in  granite  the  ctHicretiont  of  felspar,  quartz,  and  mica  ara 
joined  together  without  any  basis  or  ground ;  and  at  their  line  of  juncture  are  cither  closely 
attached  together,  or  are  intermixed ;  and  frequently  brancbei  of  the  one  concretioD  dioot 
into  the  other,  thus  occasioning  a  mutual  interlacement,  as  is  observed  m  bodies  that  have 
been  formed  simultancouslv  and  from  a  state  of  solution.  These  charactera  show  that  the 
concretitKis  ot  granite  (and  the  same  applies  to  the  concreticms  of  limestone,  gneiss,  mica 
date,  and  other  rocks  of  the  primitive  class,)  are  of  a  crystalline  nature,  ana  have  been 
formed  at  the  same  time.  The  strata  are  so  arranged  as  to  show  that  they  are  crystalline 
fbrmaticaiB.  Primitive  rocks  contain  no  organic  remains,  hence  are  inferred  to  have  been 
fijrmed  before  animals  and  vegetables  were  called  into  existence.    Primitive  rocks  abonnd 
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very  much  in  metalliferoufl  minernlis  and  hitherto  no  metal  has  heen  met  with  which  does 
not  occur,  either  excluaively  or  occasionally,  in  this  class  of  rocks.  Tin,  wolfiwn»  lead,  c(^ 
per,  iron,  cobalt,  zinc,  manganese,  arsenic,  and  mercury,  occur  either  disseminated,  in  beds 
and  veins,  or  imbedded  in  various  rocks  of  this  class,  and  many  primitive  districts  are  char- 
acterised by  the  metalliferous  deposits  thev  contain. 

The  most  beautiful  of  all  nroductions  of  the  mineral  kingdom,  the  gems,  occur  in  great 
variety  in  primitive  rocks.  Nothing  can  be  more  beautiful  than  the  druuy  cavities  met  with 
in  primitive  mountains,  whose  walb  are  lined  with  pure  and  variously  tinted  and  crystallized 
topaz,  beryl,  rock  crystal,  floor  spar,  and  calcareous  spar ;  the  gneiss,  granite,  and  mica 
slate,  with  their  imbedded  crystals  and  grains  of  sapphire,  chrvsolite,  ai2  garnet ;  and  the 
veing  in  ^panite,  clay  shtte,  and  other  primitive  rocks,  with  their  emerald  axinites,  and 
spinel  rubies,  afford  to  the  mineralogist  highly  interesting  combinaticoa 

Specie*  of  prttnUive  rocks, — ^The  fi>ilowing  are  the  species  of  rocks  that  form  the  primi- 
tive parts  of  the  crust  of  the  earth : — 1.  Granite.  2.  Syenite.  3.  Protogine.  4.  Trap. 
5.  Serpentine.  6.  Porphyry.  7.  Gneiss.  8.  Mica  slate.  9.  Clay  slate.  10.  Quartz  rock 
11.  Limestone. 

Of  these  rocks  one  set,  consisting  of  certain  granites,  with  trap,  gneiss,  mica  slate,  clay 
slate*  qBsrtz  rock,  and  limestone,  are  said  to  be  of  Nepiunion  origin,  that  is,  have  been  de- 
posited from  a  liquid,  probably  water ;  the  other  set,  including  certain  granites,  with  syenite, 
porphyry,  protogine,  serpentine  and  diallage  rock,  are  named  Plutontc  or  j^^n^ous,  it  being 
probable  that  they  have  been  formed  from  a  state  of  igneous  solution.  We  shall  describe 
first  the  Neptunian,  and  next  the  Plutonian  primitive  rocks. 

SuBsncT.  1. — Neptunian  Primitive  Rocks. 

(1.)  Granite  is  a  granular  compound  of  felspar,  quartz,  and  mica.  It  occurs  in  beds  and 
in  imbedded  masses,  and  also  in  included  veiiJB  in  gneiss,  mica  slate,  and  clay  slate.  From 
its  intimate  comezion  with  these  rocks,  it  is  inferred  to  be  a  Neptunian  deposit 

(2l)  Trap.  Under  this  name  we  include  all  those  granular  primitive  rocks  in  which 
hornblende  is  the  sole  or  pred<Hninant  constituent  part  These  rocks  sometimes  appear 
arranged  like  the  steps  of  a  stair ;  hence  the  name  trap,  from  the  Swedish  word  trt^pOf  a 
stair. 

(9.)  Gneiss  is  a  granular  slaty  compound  of  felspar,  mica,  and  quartz. 

(4.)  Mica  slate  is  a  slaty  compound  of  mica  and  qnartst.  Tale  siate  and  micaceous  tatc 
rocks  may  be  arranged  under  this  head. 

(5.)  Clay  slate  is  a  slaty  rock,  frequently  entirely  composed  of  minute  scales  of  mica. 

(6.)  Qfutrtz  rock.    This  itxsk  is  almost  cntirelv  composed  of  quartz,  either  in  granular 
concretions  or  in  the  compact  form ;  and  grains  of  felspar  and  scales  of  mica  not  nnfrequently 
oecor  in  it    When  the  felspar  increases  in  quantity,  the  compound  at  length  passes  into  ' 
granite.  When  the  scales  of  mica  increase  and  the  felspar  disappears,  mica  slate  is  formed. 

(7.)  lAmesUme,  This  rock  has  generally  a  white  or  gray  colour,  is  composed  of  shining 
gnnnlsr  concretions,  and  is  more  or  less  translucent  It  frequently  contains  scales  of  mica 
and  grains  of  quartz,  seldom  or  never  grains  and  crystals  of  felspar. 

SmnoBcrr.  2. — PlxUonian  or  Ignigenous  Primitive  Rocks, 

(1.)  Granite.  The  structure  and  composition  of  this  granite  is  in  f^eneral  the  same  as 
that  of  the  Neptunian  kind  already  noticed.  It  diflers  from  it  in  occumng  in  vast  and  often 
widely  extended  masses,  which  form  the  central  parts  of  mountain  groups,  and  appear  to 
have  come  from  below  after  the  deposition  of  the  Neptunian  rocks  that  rest  upcm  them. 
The  highly  inclined  position  of  the  primitive  strata  is  considered  to  have  been  occasioned  by 
this  mnite,  with  its  syenites  and  porph3rries. 

{£)  Sf^ite  is  a  compound  of  felspar,  homUende,  and  quartz:  in  short,  it  is  a  granite  in 
which  the  mica  is  replaced  b^  hornblende.    Some  of  the  primitive  traps  belong  to  this  head. 

(8.)  Porvhgry  is  a  rock  with  a  felspar  basis,  including  grains  and  crystals  of  felspar  and 
quartz,  and  sometimes  scales  of  mica.    This  porphjrry  is  a  mere  modification  of  granite. 

(4.)  Protogine  is  a  granular  compound  of  felspar,  quartz,  and  chlorite.  It  £ffers  from 
granite  in  the  mica  bein^  replaced  by  chlorite.' 

(5.)  Serpentine  is  a  srniple  green-coloured  rock,  with  a  compact  fracture,  feeble  trans- 
locency  on  the  edges,  which  yields  readily  to  the  knife,  and  feels  greasy. 

(6.)  DiaUage  rock  is  a  compound  of  felspar  and  diallage.  It  belongs  probably  to  the 
primitive  trap  series. 

Sscr.  Vn.— TVansifion  Rocks. 

The  rocks  of  this  class,  in  the  regular  succession,  rest  immediately  upon  those  of  the 
primitive  class.  Most  of  the  rocks  are  distinctlv  stratified,  and  the  strata  are  frequently 
vertical,  and,  like  those  of  the  primitive  class,  exhibit  the  same  general  direction  through- 
out great  tracts  of  country.  Some  of  the  deposits  are  of  a  chemical,  others  of  a  mechanical 
nature ;  limestone  is  an  example  of  a  chemical,  grey wacke  of  a  mechanical  deposit    They 
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are  difltinffuiflhed  fStaax  primitiye  rocks  by  the  presence  of  fossil  organic  remAins,  and  the 
positive  characters  are  drawn  from  the  occurrence  of  certain  fossil  crustaceous  *niTnnla, 
shells,  and  corals.  The  extensive  deposits  of  limestone,  particularly  of  the  variegated  kinds 
so  highly  prized  for  ornamental  purposes,  which  they  contain ;  the  fine  granites  and  por- 
phyries which  they  affi>rd ;  and  the  ores  of  lead  and  copper  djstrihuted  amonff  them,  are 
proofe  of  their  importance  in  the  arts.  In  this  class  there  are  also  Neptunian  bm  Plutonian 
rocks.  The  Neptunian  are  the  following,  viz.  1.  Greywacke.  2.  Transition  clay  slate.  3. 
Gneiss  and  mica  slate.  4.  Quartz  rock.  5.  Red  sandstone.  6.  Limestone.  7.  Ulance  coeL 
The  Plutonian  are,  1.  Granite.    2.  Syenite.    8.  Porphyry.    4  Trap.    5.  Serpentine. 

SuBSBCT.  1. — Neptunian  TVantiHon  Rocks. 

(1.)  Greywacke  is  a  conglomerated  rock,  having  a  basis  of  clay  date,  in  which  fragments 
of  various  primitive  rocks,  as  clay  slate,  quartz  rock,  &c.  occur  imbedded.  When  the 
imbedded  fragments  become  very  small,  azid  the  quantity  of  the  basis  increases,  the  rock 
acquires  a  slaty  fracture,  and  is  named  greywacke  date. 

(2.)  Traneition  clay  slate.  This  is  the  rock  faoown  under  the  name  roofing  slate.  It 
sometimes  contains  trfiobites. 

(8.)  Gneiss  and  mica  slate.  These  have  the  same  genera]  aspect  as  the  varieties  met 
with  in  primitive  regions. 

(4.)  Quartz  rock.  This  rock  very  much  resembles  the  kinds  met  with  in  primitive  moiiiv> 
tains. 

(5.)  Limestone.  It  frequently  occurs  with  less  lustre  and  translucencv  than  primitive 
limestones,  and  often  exhibits  in  the  same  bed  various  tints  and  shades  of  Deautiful  colours. 
It  is  frequently  traversed  by  veins  of  calcareous  spar.  Some  varieties  are  conglomerated, 
forming  the  brecciated  marble  of  artists ;  and  others  contain  fossil  shells  and  cords,  and  also 
the  characteristic  trUobile. 

(6.)  Glance  coal,  or  Anthracite.  Beds  of  this  coal,  known  by  its  metallic  lustre,  and 
burning  without  flame  or  smoke,  are  met  with  in  transition  districta 

SiTBSECT.  2. — Plutonian  TVansition  Rocks, 

(1.)  Granite.  This  rock  does  not  differ  materially  from  that  of  the  primitive  period.  It  is 
principally  distinguished  by  its  being  intermingled  with  greywacke  and  other  transition  rocks. 

(2.)  Syenite.  This  rock,  which  has  the  same  mineralogical  charactera  with  the  primi- 
tive varieties,  very  generally  contains  crystals  of  sphene. 

(3.)  Porphyry.  This  porphyry  has  sometimes  a  basis  of  felspar,  sometimes  of  clav  stone, 
and  as  usual  contains  imbedded  grains  and  crystals  of  felspar.  It  occurs  either  alone,  or 
associated  with  syenite  and  trap,  forming  mountiuns,  and  even  ranges  of  mountains. 

(4.)  Trap.  In  this  as  in  the  primitive  trap,  the  sole  or  predominating  mineral  is  horn- 
blende.   It  passes  into  syenite. 

(5.)  Serpentine.  This  rock  does  not  differ  materiaUy  firom  the  primitive  rock  of  the 
same  name :  geognostically  it  is  distinguished  from  it  by  its  alternating  with,  and  sometimes 
traversing  in  the  form  of  veins,  greywacke  and  other  characteristic  transition  rocks. 

Sect.  VIIL — Secondary  Rocks. 

This  very  interesting  class  of  rocks  rests,  in  the  regular  succession,  immediately  upon 
those  of  the  transition  class.  Much  of  the  mineral  matter  of  which  they  are  composed 
appears  to  have  been  deposited  from  a  state  of  mechanical  suspension,  a  circumstance  which 
may  be  considered  as  distinguishing  them,  in  some  measure,  from  the  transition  clasB,  where 
chemical  deposits  prevail  over  those  of  a  mechanical  nature.  They  abound  in  fossil  oijganic 
remains,  and  it  is  here  that  for  the  first  time  we  meet  with  remains  of  vertebrated  animals, 
as  lacertte  and  other  species  of  the  same  general  description.  Ckkd,  which  occurs  but  in 
small  quantity  in  transition  deposits,  is  profusely  distributed  among  secondary  formations. 
Of  ores,  by  far  the  most  abundant,  and  at  the  same  time  most  important  in  an  economical 
view,  are  those  of  iron  and  lead :  of  these  the  iron  (it  is  the  common  clay  ironstone,  the 
aluminous  carbonate  of  iron,)  is  the  most  abundant  and  most  widelydistributed.  In  this,  as 
in  the  preceding  class,  there  are  Neptunian  and  Plutonian  rocks.  The  Neptunian  rocks  are 
the  following: — ^1.  ^mdstone.  2.  Slate.  8.  limestone.  4  Gypsum.  5.  Coal.  The 
Plutonian  are,  1.  Granite.    2.  Porphyry.    8.  Trap. 

SuBSKcrr.  1. — Neptunian  Secondary  Rocks. 

In  the  primitive  and  transition  classes  geologists  have  not  hitherto  observed  any  very 
detehninate  arrangement  among  th^  Neptunian  deposits ;  whereas  in  the  present  class  a 
determinate  order  has  been  discovered  throughout  the  whole  serie&  In  our  sketch  we 
shall  follow  the  order  of  succession,  beginningwith  the  oldest,  and  finishmg  our  account 
with  a  description  of  the  newest  formation.  The  whole  Neptunian  series  is  divided  into 
formations  of  sandstone  and  formations  of  limestone ;  the  other  members  of  the  series,  as  the 
slate,  gypsum,  coal,  and  ironstone,  occurring  subordinate  to  these. 

First  secondary  formation ;  or  the  old  red  sandstone.    This  formation  is  a  sandstone  of  a 
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red  colour,  and,  being  the  oldest  of  the  sandstones,  is  named  the  M  red  sanditcne.  It  is 
composed  of  porticl^  of  quartz,  with  occasional  scales  of  mica  and  fragments  of  felspar, 
held  together  by  an  iron-shot  basis  or  growid.  Sometimes  it  is  associated  with  a  conghme- 
rate  maide  up  of  fragments  of  transition  and  primitive  rocks. 

Second  secondary  formation,  or  mountain  limestone^  or  metattiferotu  limestone,  or  cor- 
boniferous  limestone  of  geologista  This  deposit  rc»ts,  generally  conformably,  sometimes 
also  onconfixrmably,  on  the  old  red  sandstone.  It  is  distinctly  stratified,  and  the  strata 
are  frequently  more  or  less  inclined.  Its  colours  are  generally  gray;  the  fracture  is 
compact.  Sometimes  it  has  a  granular  feliated  structure,  particularly  where  it  occurs  in 
contact  with  trap  rocks.  Some  varieties,  viz.  those  named  luctiUite,  have  a  black  colour. 
It  ccmtains  fossil  organic  remains  of  animals  of  various  descriptions.  Of  these  the  most 
characteristic  are  genera  of  the  triMite  tribe. 

Thtri  secondary  formation ;  or  the  second  secondary  sandstone,  or  the  great  coalfomup' 
fton.  This  very  important  deposit  is  a  compound  formation,  therefore  consists  of  different 
locksL  Of  these  rocks  the  predominating  one  is  sandstone.  The  rocks  of  the  formation 
are  thefoJlowing: — 1.  Sandstone.  2.  Slate.  8.  Clay.  4.  Limestone.  5.  Coal.  6.  Iran- 
stone.  1.  Sandstone.  The  general  colours  are  white  and  gray ;  sometimes  also  it  is  reddish, 
and  then  it  much  resembles  the  old  red  sandstone.  &me  varieties  are  entirely  com- 
posed of  particles  (^quartz,  held  together  by  a  very  inconsiderable  basis  or  ground;  others 
contain,  besides  quartz,  also  felspar  and  mica ;  thes^  are  by  some  geologists  named  arkose. 
It  frequently  contains  coaly  matter,  and  casts  and  impressions  of  plants. — 2.  Slate.  Of  the 
slate  there  are  two  kinds,  named  slate  clay  and  bituminous  shale,  both  of  which  are  mere 
modifications  of  clay  vntk  the  slaty  structure.  These  also  contain  fossil  organic  remains. — 
3.  Clay.  This  is  compact  clay  without  the  slaty  structure,  and  from  its  use  in  the  arts  is 
named  fire  clay. — 4.  Limestone.  This  limestone  very  much  resembles  the  mountain  lime- 
stone which  lies  below  the  coal ;  but  hitherto  no  trilobites  have  been  found  in  it  It  alternates 
in  beds  with  the  other  rocks  of  this  formation.  Some  geolo^fists  refer  it  to  the  mountain 
limestone,  and  consequently  that  limestone  to  the  coal  formation ;  an  opinion  which  may  be 
coiTect — -5.  Coal.  The  coal  in  this  formation  occurs  in  beds  that  alternate  with  the  slates, 
sandstone,  and  limestones.  The  coal  is  bituminous  or  black  coal. — 6.  Ironstone.  This  iron- 
stone is  the  common  gray  clay  ironstone  of  mineralogists.  It  is  an  aluminous  carbonate  of 
ircm,  and  is  the  species  of  ironstone  which  affords  most  of  the  iron  manuiactured  in  Great 
Britain.    It  occurs  in  beds  or  imbedded,  and  most  frequently  in  the  slate  of  this  formation. 

Fourth  secondary  formation ;  the  second  secondary  limestone ;  the  magnesian  and  alpine 
limestone  of  authors.  This  formation,  in  the  regular  succession,  rests  immediately  upon 
the  coal  formation.  It  ccmtains  several  varieties  of  limestone.  One  of  these,  which  fre- 
quently occupies  the  lowest  part  of  the  deposit,  has  a  brownish  black  colour,  a  thick  slaty 
fracture,  and  emits  an  animal  bituminous  smell,  and  is  named  bituminous  marl  slate. 
Another  variety  has  a  yellowish  gray,  or  even  at  times  an  ochre  yellow  colour,  with  a 
compact  or  small  granular  foliated  structure,  with  a  low  degree  of  lustre,  and  is  named 
magrtesian  limestone.  Another  variety  has  a  brownish  or  yellowish  colour,  is  sometimes 
compact,  sometimes  granular  or  cavernous,  impregnated  with  sparry  iron,  foams  the  upper 
part  of  the  deposit,  tod  is  called  calcaire  ferriftre.  When  this  variety  becomes  charged 
with  bitumen  and  cavernous,  it  is  named  by  German  miners  rauchwacke.  It  abounds 
in  the  fossil  shell  named  Productus  aculeatus.  This  formation  does  not  abound  in  fossil 
organic  remains.  No  true  ferns,  but  fossil  /net  and  zosterie,  occur  in  it.  Remains  of 
the  monitor,  and  it  is  said  also  of  the  crocodile,  have  been  met  with  in  it  Fishes  of  the 
genus  chctodon  and  of  other  tribes,  and  numerous  remains  of  shells  and  corals,  occur  more 
or  less  frequently  in  difieront  varieties  of  the  limestone.  The  trilobite  tribe,  so  abundant  in 
the  transition  period,  and  also  in  the  first  secondary  limestone,  occur  hero  along  with  ortho^ 
eeratites.  It  is  the  species  named  trilobites  bituminous.  Entrochi  and  pentacrini  of  great 
size  also  occur  in  it  The  shells  are  not  distributed  throughout  the  whole  mass  of  the  beds, 
but  rather  occur  in  particular  parts.    The  following  aro  the  shells : — 

Orthoceratites,  very  rare.  Encrinus  racemosus. 

Ammonites  giJbibosus.  Productus  rugosus. 

Terebratula  paradoxa.  Mytiius  rostratus. 

Terebratula  elongata.  Terebratula  ovata,  lacunosa,  trigoneUa. 

Sptrifer  alatus. 

FHftk  secondary  formation ;  the  third  secondary  sandstone,  or  variegated  sandstone,  or 
new  red  sandstone.  In  this  formation,  besides  the  sandstone,  thero  are,  when  the  deposit 
is  complete,  also  beds  of  marl,  with  gypsum  and  rock-salt  The  inferior  part  of  this  form- 
ation  IS  a  red  coloured  sandstone  conglomerate,  which  rarely  contains  suoordinate  beds  of 
dolomite,  but  no  fossil  organic  remains.  Above  this  reposes  what  may  be  called  the  middle 
part  of  the  deposit,  which  is  the  variegated  sandstone,  so  named  because  it  sometimes 
exhibits  different  colours,  principallv  red,  with  vellow  and  gray  blotches.  It  is  composed 
of  fine  grains  of  quartz,  with  a  little  mica,  and  sometimes  fe^wr,  held  together  by  a  baso 


SCIENCE  OF  GEOCHtAPUY.  Past  IL 

•f  fcfiugliMw  cky.  It  oQOtuiw  bot  few  ofginie  feinuiH»  principally  of  yeyetaMea,  Tbs 
wpper  fmt  of  the  depoit  is  genendly  cumpMcd  of  beds  of  a  clayey  murl,  iIwayB  more  or 
le«  aUty,  and  genoally  alternating  in  the  lower  part  with  beda  of  tine  auMUtooe.  Ra 
orioon  are  red,  grar,  and  yellow;  Bometimes  it  ie  variegated  in  the  aune  manner  as  the 
Mndatone  with  which  it  ahematea.  It  cootaina  saboidinale  beda  of  gff&wti^  and  ntek-sait^ 
and  aomethnea  alao  beda  of  iofomite.  It  contuna  littoral  afaella  and  booea  of  aaiirtan  animala. 

Sixth  feeamdmy  formation ;  the  MkeU  Umetiome^  or  imiadbel  kmUuiem.  Thia  interesting 
depoait,  in  the  regulBr  ancceaaion,  reata  immediately  on  the  variegated  or  new  red  aandstooe 
ftrmatkn.  Thia  limeatooe  ia  of  a  gray,  yellow,  or  reddiah  tint  of  cokmr. — It  ia  conmact, 
bat  the  fiactme  aorfiices  exhibit  noraenraa  shining  froeta  fiom  animal  fiianl  remains.  Beda 
of  marl,  which  are  aometimea  oolitic,  alternate  with  it  It  often  afaoonda  in  well  preaerred 
feaail  ahella;  hence  the  name  ahell  limestone.  It  aometimea  contajna ^n|;paiim  and  rodk-aole. 
It  TWi*yy™'  bendea  nomeroua  apedes  of  fiaail  ahella,  often  very  well  piea^rved,  booea  of  great 
nnrian  ■«i"— 1»,  and  impreaaiona  of  ftici  and  fema.  Corals  and  echinitea  are  rare,  but 
entiochitea  are  aometimea  aa  abondant  that  ni  aome  parte  of  Germany  it  is  named  trochital 
limeatone  (trochiten  kalk).  The  encrinitea  liliiformis,  very  wanmon  in  this  fixmatioa,  is 
conridered  to  be  characteristic  of  it  Of  the  fbasal  shells,  the  Ammomte$  nodtmua  and  Avicula 
woeialU  are  considered  as  characteristic  of  the  ahell  limestone. 

Setentk  teeondaryformaiiiou ;  the  third  teeondmy  Mondgtone^  red  ground,  nmmes  irUeet, 
Kjtufer,  This  deposit  is  principaUy  composed  of  aandatone,  marls,  and  dolomitea  with  satt 
and  gyp9um.  It  haa  been  divided  into  the  following  four  groapa: — ^1.  Keaper  aah  and 
gypaom.  2.  Inferior  keuper,  9.  Variegated  marls.  4.  Upper  or  eoperior  keaper. — ^The 
mtU  and  gfptwn,  with  their  marls  and  beds  of  saline  clav,  the  most  important  members  of 
this  formation  in  an  economical  point  of  view,  occupy  the  lowest  part  of  the  series.  Several 
extensive  salt-mines  occupy  this  situation. — ^The  it^erior  keuper,  that  which  rests  on  the 
gypaom  and  aalt,  ia  a  aandstone  which  is  red  in  the  u{^)er  strata,  but  gradually  passes  into 
gray  in  the  lower.  This  aandstone  sometimes  alternates  with  marls,  slaie  clay,  flind  dokmites, 
ana  contains  beds  of  gypsum  and  coaL  The  slate  clay  contains  bivalve  shells,  a jroecies  of 
Ophiura,  and  several  apeciea  of  Eipiiteium,  FUicet,  and  also  some  C^eoiiaoeis. — ^Tfae  varie' 
gated  marU  (mamesirisees),  restmg  upon  the  inferior  keaper,  exhibit  alternate  stripes  of 
white,  green,  violet,  red,  gray,  and  blue ;  they  are  generally  compact  or  slaty,  ana  solt 
They  contain  few  or  no  organic  remains,  very  little  gypsum,  and  no  rock-salt — ^The  upper 
keuper  is  sandstone  of  a  gray,  yellow,  or  variegated  colour.  It  is  composed  principally  of 
grams  of  quartz,  generaSy  but  loosely  held  together,  so  that  the  mass  can  frequently  be 
pressed  into  graina  between  the  fingers.  Contains  some  traces  of  coal,  and  a  few  fo»il  aheUs 
and  impressions  of  plants. 

Eighth  aecondary  formation,  or  fourth  secondary  limestone,  contains  the  has  and  oolite 
limestones  and  Jura  limestone  of  authors.  This,  which  is  one  of  the  most  extensive  and 
important  of  the  secondary  formations,  may  be  divide  into  the  following  members ;  pro- 
ceeding, as  usual,  from  below  upwards : — 1.  Lias.  2.  Oolite.  3.  Oxford  clay.  4.  Coral  nf[, 
5.  Kimmeridge  clay.  6.  Portbina  oolite. 

(1.)  Lias,  lias  is  a  provincial  name  applied  to  limestone  shales,  and  marl  stones,  and 
some  aandatonea  that  occur  along  with  them.  The  marls  are  sometimes  very  bituminoua, 
and  contain  beds  of  lignite  or  brown  coal,  and  also  fossil  shells,  and  occasionally  beds  of 
gypsum.  The  fossil  vegetables  of  the  lias  are  lif^nites,  fossil  wood,  sometimes  siliceous 
unpressions  of  ferns,  cycadacee,  and  focL  The  ammal  remains  are  numerous  and  interest- 
ing. It  is  in  this  deposit  that  bones  and  skeletons  of  extinct  tribes  of  saurian  animals  are 
met  with ;  such  as  the  genera  geosaurus,  ichthyosaurus,  and  plesiosaurus.  Difl^rent  species 
qX  fishes  and  of  crabs  also  occur.  The  lias  contains  an  immense  quantity  of  fossil  shells,  of 
which  the  predominating  one  ia  the  Qryphea  arcuata ;  hence  the  marl  stones  or  limestones 
of  the  lias  have  been  named  gryphite  limestones.  Besides,  the  following  may  also  be 
mentioned  as  characteristic  fo«ils,  viz.  Ammonites  Budandii,  Plagiostoma  gigantea, 
Belemnites  paxiUosus,  and  BdemnUes  digitalis. 

(2.)  Oolite.  The  oolite  is  divided  into  inferior  oolite  and  great  oolite,  h^erior  ooUle, 
Tins  is  a  limestone  composed  of  round  granular  concretions,  resembling  the  roe  of  fishes ; 
hence  the  ,name  oolite,  or  roestone,  given  to  it  It  is  associated  with  compact  limestones 
and  marls,  and  sometimes  it  abounds  in  fossil  organic  remains.  It  contains,  as  at  Brora  in 
Suthesland,  beds  of  coal.  The  fossil  vegetables,  which  are  numerous  and  often  well  pre- 
served, are  of  the  fern  and  cycas  trib^  It  also  contains  bones  and  skeletons  of  great 
extent,  saurian  animals,  also  tortoises  and  crabs.  Species  of  the  tribe  echinus,  which  makes 
its  first  a|ypearance  in  the  eighth  secondary  formation,  are  not  uncommon ;  the  crinoid  femily 
has  also  representatives  here,  so  also  have  several  genera  of  the  coral  tribe.  The  charac- 
teristic fossil  shells  of  the  inferior  oolite  are  the  Belemnites  aalensis  and  Bel.  sulcatus. — 
Oreat  oolite.  This  is  a  thick  deposit,  composed  chiefly  of  an  oolitic  limestone.  It  contains 
beds  of  dolomite,  and  sometimes  rests  upon  beds  of  JuUers*  earth.  Resting  upon  this  oolite 
is  the  Bra^ord  day ;  next  the  forest  marhle,  to  which  belongs  the  lithographic  limestones 
of  Bavaria.    Thia  forest  marble,  which  includes  also  the  Stone^fidd  slate,  contains  remains 
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^  J^9^V  f^t^Zet,  t^rreMtriai  mammifera  f  $tmrian  ammdU^  itiaects,  marine  tA«Sf ,  and 
vegetabXes,  The  upper  member  of  this  great  oolite  series  is  named  com^rotA,  which  is  a 
bluish  and  whitish  compact  limestone  wiui  marL 

(30  Oxford  clay  and  KeUoway  rock.  The  Oxford  clay  is  a  bluish  arffillaeeoos  marl, 
which  becomes  brown  on  exposure  to  the  air.  It  contains  subordinate  beds  of  calcareous 
marl,  and  also  the  calcareous  clayey  nodules,  named  septaria.  Underneath  is  the  KeUoway 
rock,  a  particular  kind  of  calcareous  rock.  The  marls  sometimes  ototain  bones  of  the  ich- 
thyosaurus. The  fossil  shells  are  pretty  numerous,  but  our  limited  space  will  not  alk^v^  an 
enumeration  of  them. 

(4.)  Coral  rag  is  a  loosely  aggregated  calcareous  rock,  abounding  in  different  species  of 
madrepores;  ths  rock  is  sometimes  marly,  and  of  a  gray  colour.  %eIow  the  coral  rag  Is  a 
bed  or  ferruginous  siliceous  sand,  containing  a  calcareous  grit  or  sandstone^  and  suiceo- 
calcareous  concretions.  It  is  in  this  part  that  the  fossil  oiganic  remains  are  most  abundant 
and  most  perfectly  preserved.  Fossil  CyeadaceiB  occur ;  also,  as  in  the  calcareous  grit^ 
bones  of  saurian  nnimalR  Nearly  all  the  madrepore$  belong  to  the  genera  Astrea,  Caryth 
^yllaa,  and  Meandrina,  Echinites  of  the  genera  Cidari$  and  CSypeiu  are  met  with. 
The  fossil  shells  have  not  been  thoroughly  examined. 

0.)  Kimmeridge  day.  The  lower  beds  of  the  preceding  deposit  alternate  with  a  blue  or 
yellowish  gray  marl,  which  is  more  or  less  slaty,  and  contains  beds  of  a  very  bituminous 
slate,  and  even  true  lignite  or  brown  coal,  sometimes  forming  beds  of  considerable  thickness. 
An  ichthyosaurus  dirorent  from  that  in  the  Has  is  found  here ;  also  remains  of  the  plesio- 
aanrus,  and  bones  of  whales,  it  is  said,  have  been  found  in  the  Kimmeridge  clay;  also  fine 
impressions  of  fishes.  Serptda^  also  species  of  cidaris  and  asterias,  occur  in  this  formatioo. 
Many  species  of  different  genera  of  marine  'shells  are  enumerated  as  occurring  in  it,  parti* 
cularly  ammonUeSj  bdemmtes^  Sic.  It  would  appear  that  the  prevailing  fossil  shells  m  the 
whole  oolite  finrmation  are  ammonites  and  belemnUeM.  The  belemnites  do  not  occur  lower 
down  in  the  series  than  the  lias. 

(6.)  Portland  oolite.  This  is  a  limestone  which  is  fteqiientlj  loosely  aggregated,  some- 
times oolitic,  forming  the  last  deposit  of  secondary  limestone  with  this  stmc&re,  none  of  the 
superior  or  newer  secondary  limestones  possessing  it  It  contains  petrified  monocotyledonoiis 
and  dicotyledonous  plants.  Remains  of  large  saurian  animals,  and  also  of  fishes,  are  met 
with  in  it  Ammonitesj  trifvma,  and  gryphUes^  are  abundant  Tl^e  most  characteristic 
flfaells  are  the  Ammonites  tnjdicattis  and  the  Pecten  lameUosus.  A  cidaris  and  madrepore 
huave  also  been  discovered  in  it 

Ninth  secondary  formation.  Wealden  clay  and  Purbeck  stone.  This  i^markable  form- 
ation abounds  in  fi^esh-water  shells  and  land;  plants ;  but,  in  England  at  least,  contahis  no 
marine  species ;  hence  it  is  an  example  of  a  fr^b-water  deposit  mtween  two  marine  depo- 
sits, viz.  the  oolite  and  chalk.  It  is  probable,  however,  that  future  observations  wiH  prove 
that  even  in  England  it  contains  marine  shells.  There  are  two  members  of  this  formation^ 
viz.  the  Weald  clay,  and  Purbeck  stone. 

(1.)  Weald  Gay,  This  is  a  bluish  or  grayish  coloured  clay,  containing  subordinate  beds 
of  argillaceous  limestone.  The  limestone  abounds  in  shells  belonging  to  the  fresh-water 
genus  paludinas ;  also  a  great  qaantity  of  the  crustaceous  tribe  namM  cypris.  Brown  iron 
ore^  beds  of  lignite,  and  beds  of  sandstone  nrach  resembling  some  of  me  varieties  of  the 
ooal  formation,  also  occur  in  it  It  contains  impressions  of  ferns,  but  of  different  species 
from  those  in  the  coal  formation. 

(2.)  Purbeck  stone  is  a  clayey  lunestone,  which  alternates  with  marls.  It  abounds  in 
patudime^  also  contains  beautiflil  impressions  k^  fi«sh-water  fishes,  and  of  tortoises  and 

crocodiles. 

Tenth  secondary  formation,  at  chalk  formation.  This  fbrmation  m  well  characterised^ 
by  its  organic  remains  and  flints.  Five  beds  occur  in  this  formation ;  viz.  1.  Lower  green 
sand;  2.  Oa^day;  3.  Upper  green  sand;  4  Tuffaceous  chalk;  5.  Chalk. 

(1.)  Lotoer  green  sand.  This  sand  does  not  differ  from  the  upper ;  but  the  fossil  organic 
remains  are  less  abundant  The  shells  are  ammonites,  terebratulites,  trigonia,  &c.  In 
Great  Britain  the  trigonia  alatformis  is  considered  as  characteristic  of  this  lower  green 

sand. 

(2.)  Chndt.  The  green  sand  is  divided  into  two  by  a  very  thick  bed  of  bluish  gray  clay, 
known  in  many  of  the  districts  where  it  occurs  under  the  name  of  gault  It  contains  am^ 
nwnites  and  other  shells,  particularly  the  Inoceramus  suleatus. 

C3-)  Upper  green  sand.  The  lower  part  of  the  tufiitceoas  chalk,  containing  a  prodigiouB 
qaantity  orfoesiis  and  cf  iron  pyrites,  becomes  more  and  more  charged  with  groen  praits, 
and  we  reach  a  mass  composed  of  a  green  sand  more  or  less  marly,  and  often  a  green  coloured 
calcareous  sandstone.  Fragments  cv  silicified  wood,  and  also  parts  of  shells  penetrated  with 
silica ;  teeth  of  fii^es,  but  parts  of  no  other  vertebrated  animals,  occur  in  it  The  fossil 
shells*  are  very  nnmeraus:  species  of  the  genera  cidaris  and  spatangus  are  met  with,  and 
also  oorale  6€  various  kinds. 

<4^  Tuffacemu  ehaUti  which  is  generally  composed  of  a  cretaceous  matter,  clay  and  sand. 

\^L  20*  2E 
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It  is  softer  than  chalk,  and  towards  the  lower  part  of  the  mass  the  clay  predominates,  and 
slaty  clay  marl  is  (bund.  When  the  sand  predominates,  a  loosely  aggre^te  crayish  sand- 
stone is  formed.  No  flints  occur  in  this  tuffiuseous  chalk,  their  place  bem^  taken  by  chert 
Fossil  vegetables,  even  lignite,  are  found  in  it  Fossils  are  most  abmidant  m  the  lower  part 
of  this  deposit  The  chief  are  belemnites,  ammonites^  natUUiies,  hamites,  bactUite$,  tvrrt- 
lites,  echiniteSf  with  madrepores  and  encrinites, 

(5.)  The  uppermoBt  is  t|ie  chalk  properly  so  called,  of  which  there  are  two  fvincipal 
kinds,  viz.  the  upper  or  soft  or  common  chalk,  which  abounds  in  flints  in  beds,  veins,  and 
imbedded  masses;  and  the  lower  or  hard  chalk,  in  which  flint  is  more  rarely  met  with. 
These  chalks  also  contain  iron  pyrites  and  calcareous  spar.  The  fossils  are  vertebra  and 
teeth  of  jithea ;  numerous  ecAtnif e«  and  terebratulites  occur  throughout  the  whole  mass; 
and  in  the  descending  order,  amnumUee  and  belemnUes  first  make  Uieir  appearance  in  the 
lower  part  of  the  chalk. 

SvBSEcrr.  2. — Plutonian  or  Jgnernu  Secondary  Rocks, 

Igneous  rocks  appear,  at  difierent  determinate  periods,  to  have  broken  in  among  the 
Neptunian  rocks  of  this  class,  and  also  to  have  forced  up  through  them  older  rocks  of  varJous 
descriptions,  forming  mountains,  mountain  ranges,  and  groups  of  mountains.  The  igneous 
rockft  are  porphjrry,  and  sometimes  also  granite  and  syenite. 

Sect.  IX.— Tertuiry  Rocks. 
SuBSBCT.  1. — Neptunian  Tertiary  Rocks, 

The  rocks  of  this  class  were  first  pointed  out  by  Werner ;  but  it  was  not  until  the  publi- 
cation of  the  excellent  work  of  Cuvier  and  Bron^tart  oz^  the  geology  of  Paris,  that  their 
importance  was  felt  and  acknowledged  by  geologists.  In  the  regular  succession  they  rest 
immediately  upon  the  chalk  or  uppermost  member  of  the  secondary  claaa  Although  the 
rocks  are  looser  in  texture  than  those  of  the  secondary  class,  yet  among  them  beds  occur 
equally  compact  with  those  of  the  secondary  class.  They  abound  in  fossil  remains  of  the 
animal  and  vegetable  kingdoms;  although  many  species  are  difierent  fixm  the  present  ones, 
many  of  the  genera  are  the  same.  The  following  are  the  Neptunian  rocks  in  the  order  of 
their  occurrence,  from  below  upwards :  1.  Plastic  clay.  2.  Calcaire  grossier,  or  London 
clay.  3.  Gypsum  with  bones.  4.  Superior  marine  sandstones  and  sands,  sandstone  of  Fon- 
tainebleau.  5.  Upper  fresh-water  formation. 

(1.)  PUutic  day.  This  clav  is  fipequently  divided  into  two  beds  by  a  bed  of  sand ;  the 
upper  bed  is  more  or  less  mixed  with  the  sand,  the  lower  bed  is  oure,  kxraads  completely  with 
water,  and  is  infosible  in  the  porcelain  furnace.  The  upper  bea  abounds  in  fossil  remains ; 
the  lower  bed  contains  none.  Jet  and  brown  coal,  which  are  fossilised  remains  of  dicotyle- 
donous and  monocotyledonous  plants  occur,  in  it  Remains  of  the  palm  tribe  are  very 
frequent ;  but  ferns  have  not  been  met  with.  Insects  well  preserved  in  amber  are  also  met 
with.  The  fossil  shells  are  partly  firesh-water,  partly  marine,  which  are  sometimes  separate, 
sometimes  mixed  together. 

(2.)  Calcaire  grossier^  or  d  eerites  of  French  authors,  the  London  day  of  English 
geologists.  This  deposit  is  sometimes  separated  firom  the  plastic  clay  by  a  bed  of  sand, 
which  occasionally  contains  pure  and  solid  sandstone,  but  no  petri&ctions.  Resting  upon 
this  sand  is  a  b^  of  shelly  limestone,  abounding  in  green  coloured  grains  of  silicate  of 
iron,  and  which  sometimes  passes  into  a  kind  of  sand ;  it  is  in  this  lunestone  that  the  ntiin- 
mulite  shells  are  so  abundant,  and  which  are  mixed  with  corals  and  numerous  shells  in  a 
high  state  of  preservation.  Inmiediately  above  this  lies  the  great  bed  of  true  calcaire 
grossier.  It  is  so  compo-ct,  that  in  the  Paris  basin,  where  it  abomids,  it  is  used  extensively 
as  a  building-stone.  It  is  the  common  building-stone  in  Paris.  It  contains  marine  shells 
well  preserved,  and  also  remains  of  plants.  In  some  districts  it  is  divided  into  two  beds 
by  an  interposed  bed  of  lignite  or  brown  coal,  which  is  intermixed  with  fresh-water  shells. 
It  is  interesting  to  notice,  that  here  a  limestone  abounding  in  marine  shells  is  separated 
into  two  beds  by  an  interposed  mass  of  coal,  filled  with  fresh-water  shells.  Around  London 
there  is  a  great  deposit  of  clay  aboimding  in  the  same  shells  as  occur  in  the  calcaire  groesier ; 
thence,  for  this  and  other  reasons,  it  is  considered  as  the  equivalent  of  the  Paris  calcaire 
grossier.  The  uppermost  part  of  this  formati<Mi  consists  of  sand,  homstone,  and  sandstone, 
wiUi  aJtemating  beds  of  limestone.    It  sometimes  abounds  in  eerites, 

(3.)  Gypsum  with  bones.  This  deposit  may  be  considered  as  consisting  df  three  stages ; 
a  lower,  a  middle,  and  an  upper.  The  lower  part,  or  that  which  rests  mimediately  upon 
the  calcaire  grossier,  consists  of  gray  and  white  limestone,  more  or  less  compact  penetrated 
in  all  directions  by  silica.  This  silica,  when  it  finds  its  way  into  cavities  in  the  limestone, 
Ihies  them  with  dialcedony  or  with  quartz  crystals.  It  contains  species  of  the  firesh-water 
genera  LymneasjodPlanorbis,  The  middle  part  is  composed  of  gypsum  which  alternates 
with  layers  of  marl.    It  is  in  this  gypsum  that  remains  of  the  genera  PaUsotherium,  AnaplO" 
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iherium^  of  yariofus  camiviHa,  also  different  species  of  birds  and  of  fvesh-water  fishes,  like* 
wise  the  Tronex^  Testudo^  and  CrocodUus,  are  met  with :  and  of  the  shells,  the  most  char- 
acteristic is  the  Cydostoma  mumia.  Here  also  in  the  marls  occurs  that  curious  kind  of 
opal  named  menilite  ;  a  mineral  which  in  some  degree  may  be  considered  as  characterising 
this  ^psum  deposit  In  this  gypsum  is  situated  the  ailt  of  Wielickza.  The  upper  part 
consists  of  marls,  with  fresh-water  shells  of  the  lymnea  and  planorbis  tribes,  remains  of 
fishes,  and  firequently  remains  of  the  palm  tribe. 

(4.)  Superior  marine  sand*  and  sandstones.  The  iower  part  of  this  deposit  is  a  green- 
coloared  ar^illaceoos  marl  with  celestine,  upon  which  there  are  marls  containing  fyBsd 
oysters.  The  middle  part  consists  of  micaceous  sands,  and  sandstones  without  shell&  The 
upper  part  is  sandstone  with  marine  sheila 

(5.)  Upper  fresh-water  formation.  The  lower  part  of  this  deposit  consists  of  sands,  marls^ 
and  vesicular  quartz  or  millstone  (meuliere),  without  shells.  The  millstone  occurs  rarely 
in  beds,  usually  in  angular  masses  in  the  marls  and  sands.  The  upper  part  consists  of  cal- 
careous marls,  limestones,  and  millstones,  containing  fresh-water  shells.  This  formation 
contains  of  fossil  plants,  species  of  Exagenites,  Lycojxfdites,  Poacites,  Ckara,  and  Nymphea, 
It  is  fiirther  characterised  by  the  numerous  fossil  fresh-water  shells  of  the  same  genera  as 
occur  at  present  in  the  neighbourhood,  but  of  different  species.  The  genera  are,  Lymmea^ 
J^lanorbu,  Potamides^  Cyclostoma,  HeUx,  and  Bulimus.  The  gyrogonites  of  Lamarck, 
"which  are  small  round  grooved  bodies,  are  not  animal  remains,  but  seeds  of  the  plant  char  a, 

M.  Desnoyers  describes  a  marine  deposit  met  with  in  the  basin  of  the  Loire,  as  resting 
upoa  the  upper  fresh-water  Ibnnatian.  The  deposit  appears  to  be  the  same  as  the  cragm 
™glM»h  geologists,  and  has  been  lately  met  with  also  m  Provence. 

SiTBsnoT.  2. — PhUonian  or  Ignigenous  Tertiary  Rocks. 

The  rough  felspathoee  porphyries,  known  under  the  name  trachyte^  which  occur  in  vast 
abundance  in  many  countries,  appear  to  be  of  the  same  age  with  the  tertiary  rocks.  Basalt^ 
a  grayish-black  compound  of  augite  and  felspar,  in  which  the  minerals  are  not  distinguisha^ 
ble  by  the  naked  eye  ;  greenstone  or  dolertte^  a  compound,  but  of  a  green  colour,  in  which 
the  augite  and  felspar  grains  are  distinguishable ;  wacke,  which  is  a  clayey  greenstone ; 
mmyg&loidy  which  is  greenstone  or  wacke  with  the  amygdaloidal  structure ;  and  clinkstone 
or  pSonolite,  which  is  a  slaty  felspar,  are  found  associated  with  tertiary  rocks.  Some  classes 
of  mountains,  as  Mont  Blanc,  ana  the  Scandinavian  ranges,  are  conjectured  to  have  been 
upraised  partly  during  and  partly  after  the  deposition  of  ue  tertiary  rocks. 

Sbct.  X.'^AUuvial  Rocks. 

Under  this  head  we  include  the  various  calcareous  deposits^  peat,  clays,  loams,  sands,  grar 
vels,  and  rolled  masses  or  boulders,  which,  in  the  regular  succession,  rest  upon  the  newest 
or  uppermost  rocks  of  the  tertiary  class.  These  deposits  have  been  variously  arranged  ac- 
cording to  their  supposed  relative  antiquity :  probably  they  may  be  arranged  with  suSicient 
distinctness,  aeooidmg  to  their  situation,  in  the  following  manner :— 1.  Littoral  or  searcoast 
aOumum^  as  downs.  2.  River  aUuvium^  that  met  with  on  the  bottom  and  sides  of  rivers, 
3.  Lake  aUuviumj  that  on  the  sides,  &c.  of  lake&  4.  Spring  alluvium^  that  formed  by 
springs,  as  ctdc  tuffa^  eale  sinter^  travertine,  sUieeous  ttnter,  &c.  5.  Rain  alluvium,  that 
deposited  by  and  moved  by  rain-water.  6.  Plutonian  alluvium,  that  formed  and  distributed 
over  tracts  of  country  l^  the  upraising  of  chains  of  mountaina 

In  this  alluvium,  remains  of  vegetables  and  animals  are  of  frequent  occurrence.  The 
vegetables,  as  fiir  as  is  known  at  present,  are  either  foreign  species  or  specie^  identical  with 
those  of  the  country  where  their  remains  are  found.  In  the  older  or  Plutonian  alluvia, 
neither  remains  of  human  industry  nor  bones  of  the  human  species  have  been  found ;  but 
numerous  bones  and  skeletons  of  land  quadrupeds. 

Tlese  quadrupedf  are  either  of  eztmct  species  of  living  genera,  as  the  elephant,  rhino- 
ceros, hippopotamus,  tapir,  bear,  and  lion ;  or  of  living  species,  as  the  beaver,  rat,  ox,  deer, 
sbeep,  ana  ikg ;  or  species  of  extinct  genera,  as  mastodon  and  megatherium. 

Sect,  XI. — Volcanic  Rocks. 

These  are  rocky  masses  which  owe  their  origin  to  volcanoea  They  are  divided  into  old 
and  new,  or  ancient  and  modem. 

Ancient  vdcanic  rocks.  Under  this  division  we  include  those  volcanic  rocks  connected 
with  volcanoes,  which  have  not  been  in  a  state  of  activity  since  the  commencement  of  our 
history.  These  roclu  very  much  resemble  basalt,  and  have  been  sent  fixxn  the  interior  of 
the  earth  in  the  form  of  streams  or  currents.  In  almost  every  countrv  where  they  occur, 
we  find  craters,  from  whence  they  have  streamed.  These  dark-coloured  basaltic-like  rocks, 
are  accompanied  with  puzzolana  and  scoris,  very  much  resembling  those  of  active  volcanoes. 
Sometimes  lighter  coloured  lavas,  named  leucostine,  and  which  resemble  trachyte,  occur 
along  with  the  darker  varieties. 

Modem  volcanic  rocks.  These,  as  ahready  enumerated  and  described  at  p.  218, 214.,  are 
lavas,  sooris^  ashes,  sands,  &c. 
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BOOK   III. 

GENERAL    PRINCIPLES  OP  GEOGRAPHY  UNDER  ITS  RELATION  TO 

ORGANIZED  AND  LIVING  BEINGS. 

hi  considering  the  extensive  range  of  subjects  which  this  book  embraces,  we  have  arranged 
them  as  they  successively  rise  above  the  scale  of  inanimate  nature. 

The  first  chapter  treats  of  geography,  in  its  relation  to  botany,  or  to  the  distribution  of 
plants  over  the  surface  of  the  globe. 

The  second  chapter  considers  it  in  its  relation  to  zoology,  or  the  distribution  of  animiiH 
including  man  viewed  simply  as  to  his  physical  condition. 

The  third  chapter  views  geography  in  reference  to  human  society,  to  man  in  his  political, 
mondt  and  social  condition. 


CHAPTER  L 

6B00BAPHT  CONSIDERED  IN  RELATION  TO  THE  DIBTRIBUTION  OF  PLANTS. 

In  proportion  as  our  knowledge  increases  relative  to  any  of  the  sciences,  we  find  a  more 
intimate  relation  and  connexion  between  them.  Formerly  ^eof^raphy  was  only  studied  as  it 
regarded  the  siurflice  of  tibe  earth  itself,  its  figure,  the  constitution  of  the  sevend  regions  and 
countries,  their  boundaries,  &c. ;  and  botany  hais  nad  too  many  votaries  who  devoted  their  atten- 
tion slmost  exclusively  to  determining  the  generic  and  specific  names  of  plants,  neglecting  the 
more  beautifiil  and  philosophical  parts  of  the  science.  Of  late  years,  indeed,  our  s  vstems  of 
geography  have,  in  some  instances,  contained  a  meagre  catalogue  of  the  vegetable  produc- 
tions of  the  difierent  regions,  but  nothing  that  could  give  the  least  information  with  respect 
to  the  laws  of  their  general  distribution :  and  now  that  some  of  the  most  able  naturalists  and 
philosophers  .of  our  day  have,  by  their  labours,  thrown  new  light  upon  this  interesting  sub- 
ject, we  should  feel  that  our  work  would  ill  merit  the  character  which  we  hope  it  may  obtain 
with  the  public,  were  we  to  omit  a  notice  of  it  At  the  same  time,  the  limits  of  our  publica- 
tion will  permit  us  to  give  only  a  sketch  of  what  indeed  must  be  considered  as  still  in  its 
infimcy ;  and  those  who  have  most  devoted  their  attention  to  botanical  geograpli^  will  most 
readily  join  with  Mirbel  in  declaring  that  ^'  we  are  even  yet  fiir  firom  having  arrived  at  that 
period  when  it  will  be  possible  to  write  a  good  history  of  this  subject  What  we  do 
laiow  of  climates  and  of  vegetation,  is  little,  in  comparison  with  what  we  have  yet  to  learn ; 
and  hence  it  would  be  rash  in  us  to  form  an  estimate  of  what  we  do  not  know  by  what  we 
are  already  acquainted  with.  The  surest  way  is  to  confine  ourselves  to  collecting  and 
arranging  facts,  leaving,  to  those  who  may  follow  us,  the  charge  of  discovering  ami  de- 
veloping the  theory.'* 

To  exhibit  the  present  state  of  botanical  science,  we  shall  endeavour  to  put  together  the 
more  interesting  fiicts,  collected  principally  firom  the  writings  of  our  most  authentic  travel- 
lers and  naturalists;  and,  devoting  this  memoir  to  vegetable  geojgraphy  in  its  more  en- 
larged and  general  sense,  shall  afterwards,  in  the  difierent  countries,  under  the  head  of 
botany,  point  out  some  of  the  most  striking  and  important  productions  of  their  respective 
regions.  As  the  nature  of  the  present  work  does  not  permit  us  to  enter  minutely  into  the 
subject  in  all  its  bearings,  we  shall  give  a  popular  view  of  it,  as  little  encumbered  as  possible 
with  technical  terms. 

That  certain  vegetables  are  confined  to  certain  districts  or  limits,  depending  in  a  great 
measure,  but  by  no  means  altogether,  upon  soil  and  climate,  must  be  ramiliar  to  the  most 
careless  inquirer  into  the  worlu  of  nature.  In  regard  to  climate,  the  two  extremes  are  re- 
presented by  the  country  within  the  tropics,  and  that  which  approaches  the  poles.  In  the 
one,  nature  exhibits  herself  in  her  most  lovely  and  her  most  magnificent  and  exuberant  form, 
and  the  earth  is  covered  with  vegetables  which  indicate  a  never-ending  summer ;  whilst  in 
the  others  a  brief  summer,  a  few  days  of  fireedom  fix>m  firost  and  snow,  call  into  existence  a 
thinly  scattered  vegetation  of  small  and  stunted  flowering  plants,  which  scarcely  rise  above 
the  mosses  and  lichens  that  surround  them ;  and  the  intermediate,  zones  will  be  found  to  be 
occupied  by  other  races,  gradually,  however,  increasing  in  difference  as  they  approach  to 
one  or  other  of  these  extremities.  The  same  gradation  exists,  we  Imow,  upon  a  lorty  moun- 
tain, situated  within  the  tropics.  At  its  base  may  be  seen  those  plants  which  are  peculiar 
to  the  tropics ;  and  the  beauty,  the  grandeur  and  perpetual  verdure  will  gradually  aiminish 
in  the  asoent,  until  a  soil  and  climate  be  found  on  the  higher  summits  similar  in  respect  to 
climate  and  productions  to  those  in  the  vicinity  of  the  poles. 

In  regafd  to  climate  and  vegetable  productions,  our  globe  has  been  aptly  compared,  in  its 
two  hemispheres,  to  two  immense  mountains,  placed  base  to  base,  the  circumforence  of 
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which  at  the  feet  is  constituted  by  the  equator,  and  the  two  poles  represent  the  summits, 
Clowned  with  perpetual  glaciers. 

That  almost  every  country  possesses  a  vegetation  peculiar  to  itself,  is  also  well  known ;  and 
this  is  particularly  the  case  with  countries  whose  natural  boundaries  are  formed  by  moun- 
tains, seas,  or  deserts,  even  in  the  same  or  different  degrees  of  latitude.  Europe  exhibits  a 
widely  different  class  of  plants  from  that  part  of  North  America  which  lies  immediately  op- 
posite to  it  The  botany  of  Southern  Africa  has  little  or  no  resemblance  to  that  of  the  same 
parallels  in  South  America,  or  to  that  of  New  Holland.  In  Great  Britain,  some  plants  are 
confined  to  the  eastern  and  some  to  the  western  side*  of  the  island.  In  Scotland,  the  TkU" 
wane  and  the  Isle  of  Man  Cabbage  are  never  found  but  on  the  western  side  of  the  country, 
and  the  same  is  the  case  with  the  pale  ButtertDort  (Piognicula  Lusitanica),  both  in  Englaxid 
and  Scotland.  Nature  has  constitated  the  barrier,  for  1^  art  they  may  be  cultivated  as  weD 
on  one  as  the  other  side  of  the  island. 

Botanical  geography  is  constituted  by  considering  plants  in  relation  to  their  habitatum^ 
reffioii,  or  the  county  in  which  they  grow,  and  in  regant  to  their  locality  or  particular  $tatum^ 
and  fonnin^  a  collection  of  Acts,  deduced  from  these  circumstances,  from  which  general 
laws  may  he  derived :  nor  is  this  a  science  destitute  of  advantages ;  such,  we  mean,  as  are 
immediately  manifest ;  for  there  are  few,  in  the  present  age,  who  will  be  disposed  to  deny 
that  the  study  of  the  works  of  nature,  like  every  thing  tliat  can  exalt  and  refine  the  mind, 
is  highly  deserving  of  our  attention.  Vegetable  geo<praphy  is  intimatelv  connected  with  hor- 
ticulture. Our  gardens  wiU  be  better  stocked  with  vegetables  and  miits,  our  forests  with 
trees,  our  fields  with  corn,  and  our  pastures  with  grasses,  in  proportion  to  our  knowledge  of 
the  relation  of  plants  with  the  exterior  elements.  Nay,  Schouw  has  justly  observed,  uiat  a 
good  chart  of  the  distribution  of  the  vegetable  forms  over  any  given  country  will  a^rd  a  far 
more  correct  idea  of  the  productive  strength  of  that  country  than  many  statistical  tables. 
The  systematic  botanist  may  thence  derive l>enefit ;  for  by  it  he  will  be  better  able  to  deter- 
mine whether  certain  kinds  of  plants  are  species  or  varieties ;  he  will  consider  that  a  di^ 
ierent  local  situation  produces  different  effects  upon  them ;  that  those  growing  in  wet  places 
are  less  hairy  or  ^wny  than  those  growing  in  dry ;  that  at  great  elevations  plants  are  more 
dwarf  in  their  stature,  with  fower  leaves,  but  with  larger  and  more  brilliant  flowers  than' 
those  found  at  lesser  heights.  The  station,  too,  of  certain  plants,  or  groups  of  plants,  fre- 
quently leads  to  a  discovery  of  characters  diverse  from  other  individuals  of  other  countries 
with  which  they  had  been  associated.  Thus  the  Ckmadian  Strawberry  and  the  Cajiadian 
ckiekweed  Wintergreen  (Trienfalis),  though  long  confounded  with  the  European  Strawber^ 
ry  and  TVienialiSj  are  found  to  be  quite  distinct  The  regions,  too,  and  the  limits  of  those 
regions,  of  very  important  medicinal  drugs,  are  determined  by  vegetable  geography. 

Sbct.  L^Pro^esff  of  Botanical  Oeography, 

This  branch  of  science  had  been,  however,  for  a  long  time,  whoUv  neglected.  Linnaeus, 
indeed,  with  whom  originated  so  many  improvements  in  botany,  besides  what  related  to  sys- 
tematic arranffement,  was  the  first  writer  who  gave  stations  for  plants,  as  he  called  them,  or 
rather  habitations,  or  firequently  both  combined,  and  this  plan  has  been  followed  by  every  suc- 
ceeding systematic  botanist  Yet  although  these  stations  or  habitaticms  are  frequently  con- 
sulted in  the  geographical  arrangement  of  plants,  they  are  too  vague  and  uncertain  to  be 
generally  depended  up(Mi ;  and  they  must  be  emploryed  with  caution.  De  Saussure,  who  so 
assiduously  studied  vegetable  phvsiology,  was  particularly  attentive,  on  that  account,  to  the 
elevation  at  which  plants  grow  above  the  level  of  the  sea ;  and  appears  to  have  been  the 
first  to  ascertain  that  elevation  barometrically.  Mr.  Young,  the  celebrated  agriculturist,  in 
his  Travels  upon  the  CofUinent^  determined  with  considerable  accuracy  the  northern  boun- 
daries of  several  of  the  n^  important  cultivated  plants,  the  Olive,  the  ytn«,  and  the 
Maize ;  whilst  Sookvie,  in  the  south  of  France,  has  characterised  the  limits  of  tbem,  and 
of  the  Orange  and  Chestnut,  These,  and  other  authors  of  less  note,  prepared  the  way, 
during  the  last  century,  for  the  more  important  labours  of  the  present,  when  the  study  has 
begun  to  rank  as  a  science.  Stromeyer  described,  to  a  certain  extent,  the  boundaries  of  the 
vegetable  kingdom,  in  a  work  entitled  "  A  Specimen  of  the  History  of  Vegetable  GeorrO' 
phy^^  GOttingen,  1800.  The  work  of  Kielmann,  entitled  ^  A  Dissertation  concerning  Vege" 
tatum  in  the  Alfine  Regions,*^  Tubingen,  1804,  was  followed  by  that  of  Treviianus,  named 
**  Biologies  wmch  seems  to  be  the  first  wherein  attention  was  paid  to  the  distribution  of 
plants  according  to  their  natural  fiunilies ;  the  latter  author  dividing  the  globe  into  regions 
or  distinct  Floras ;  and  De  CandoUe,  about  the  same  time,  partitbn^  Fiance  into  r^ons  in 
the  same  way,  and  wrote  on  the  influence  of  height  upon  vegetation.  To  the  celebrated 
Humboldt,  however,  we  are  indebted  for  the  most  valuable  writings  on  vegetable  geography, 
which  have  first  given  it  the  true  character  of  a  science.  His  "  Essai  sur  la  Oeographie 
4es  Plantes^^  in  1807,  and  his  beautiful  **  Tableaux  de  la  Nature,^  contained  his  first  ideas 
on  the  subject;  while  his  celebrated  *'  Prolegomena  de  distributione  geographica  Planta» 
rum  secundum  eaU  temperiem  et  altitudinem  montium,''*  forming  the  in£oductory  chapter 
tf>  the  botanical  part  of  his  travels ;  his  invaluable  "  Memoir  on  Isothermal  Lines  and  the 
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DigtrUnUion  of  Heat  over  the  Globe,  pablnhed  in  the  Hte<Hrea  d^Arcueil,  and  translated 
into  Brewster's  and  Jameson's  Philosophical  Joomal,  vol.  iii ;  together  with  hia  later  work 
on  the  subject,  "  iVeio  Enqmriee  into  the  Law$  which  are  obeerved  in  the  Distrilmtion  of 
Vegetable  Forme,'"  likewise  inserted  in  the  Edin.  PhiL  Journal,  vol.  vL,  may  be  considered 
as  die  most  important  dissertations  on  a  comprehensive  scale  that  have  yet  appeared.  In  the 
mean  time,  other  eminent  naturalists,  by  their  well-directed  labours,  contributed  materially 
to  extend  the  science :  Wahlenberg,  for  example,  in  his  admirable  Flora  Lapponica,  and  in 
that  of  a  portbn  of  Switzerland,  and  of  the  Carpathian  Alps;  whilst  Von  Bucn,  m  bis  TVo- 
vftle  in  Nonoay,  detailed  many  curious  facts  respecting  the  distribution  of  vegetables  in  that 
climate,  and  also  in  his  interesting  Voyaare  to  the  Vanariee,  made  in  company  with  Pro> 
feasor  ^mith.  Mr.  R.  Brown  has  published  memoirs  which  rank  among  the  most  valuable 
that  have  appeared  on  this  subject.  We  particularly  allude  to  his  *'  Remarks,  Oeographical 
and  Systematic,  on  the  Botany  of  Terra  Australis,  1814,'*  and  ^  Observations  on  the  Her' 
barium  collected  btf  Professor  Christ  Smith,  in  the  vicinity  of  the  Congo,  1818."  Dr. 
Schouw  compiled,  m  1824,  an  admirable  history  of  the  science,  of  which  some  portions  have 
been  translated  into  Brewster's  and  Jameson's  Journals.  This,  valuable  work  is  accooopar- 
nied  by  an  Atlas  of  several  maps  of  the  world ;  each  exhibiting  the  geographical  extent  of 
certain  tribes  or  ftmilies  of  vegetables,  indicated  bv  difierent  cokxirs;  so  that  we  see,  at  one 
view,  upon  a  plan  of  the  world,  the  countries  in  which  these  plants  are  found,  their  boundap* 
ries,  and  their  comparative  abundance,  indicated  by  the  greater  or  less  depth  of  colour  en^ 
ployed.  De  Candolle,  in  the  "  Nouveau  Dictionnaire  &s  Sciences  Naturelles,^  has  given 
an  admirable  resume  of  these  writers,  and  has  added  much  important  original  information. 
A  somewhat  similar  plan  is  adopted  by  M.  Brongniart  in  the  ^  Dictionnaire  dassique 
^Histoire  Naturelle.*^  Mr.  Allan  Cunningham,  both  in  Mr.  Banon  Field's  *'  Memoirs  of 
New  South  Wales,^^  and  in  the  second  volume  of  '*  Captain  King's  Survey  of  the  Inter-' 
tropical  Coasts  of  Australia,^^  has  furnished  some  excellent  remarks  upon  the  distribution 
of  vegetables,  especially  of  the  leas  frequented  parts  of  New  HoUand.  The  *'  Memoires  du 
Museum  d^Histoire  NaturelW^  contain  some  important  papers  on  this  subject,  particularly 
that  of  Mirbel,  *'  Sur  la  Oeographie  des  Con\feres,"  a  tribe  of  plants  valuable  for  its  eco- 
nomical uses ;  and  his  ^  Rechercnes  sur  la  Distribution  Giographique  des  Vegetaux  pha^ 
nerorames  dans  Pancien  Monde,  depuis  rEquateurJusqu'au  Pdle  Arctique:  and,  lastly, 
we  shall  name  a  useful  little  manual,  entiUed  a  ^'  Lecture  on  the  Geography  qf  Plants,^*  by 
Mr.  J,  Barton. 

SscT.  n. — On  the  Influence  of  the  Elements  on  Plants. 

In  regarding  the  limits  to  which  certain  plants  are  circumscribed  upon  the  surface  of  the 
globe,  we  shall  see  that  it  is  with  them  as  with  the  mighty  ocean ;  they  are  equally  subject 
to  that  fiat  of  the  Ahnighty,  *'  Thus  far  shalt  thou  go,  and  no  fiuther."  The  Pahns,  the 
Tree-Fems,  the  parasitical  Orchidee,  are  ever  confined  to  the  tropics ;  the  Cruciferous  and 
Umbelliferous  plants  almost  exclusively  to  the  temperate  regions;  while  the  Coniferous 
plants,  and  many  of  the  Amentaceous  tribes  flourish  in  those  of  the  north ;  and  since  these 
are  all  affected  by  physical  agents,  we  must  consider,  before  proceeding  any  fiuther,  the 
influences  which  the  elements  or  exterior  agents  exercise  upon  plants.  These  M.  de  Can- 
dolle considers  to  be  Heat,  Light,  Moisture,  Soil,  Atmosphere, 

SuBSECT.  L — On  the  Influence  of  Heat. 

Heat  is  the  most  obvious  and  powerflil  agent  in  afiecting  the  existence  and  growth  of 
plants :  and  of  this  we  have  continual  experience  before  our  eyes.  In  winter  aU  vegetation 
IS  at  a  stand,  and  we  can  only  cultivate  those  plants  which  are  in  a  continued  state  of 
vegetation,  by  artificial  heat  Plants  are  nourished  either  by  water  alone,  or  by  substances 
dissolved  or  suspended  in  Uie  water.  Hence  vegetation  is  arrested  when  the  temperature 
is  below  the  fi'eezing  point;  for  the  water,  becoming  solid,  cannot  enter  the  vegetable 
tissue.  A^ain,  as  in  the  great  deserts  of  many  countries,  the  heat  may  be  so  great  mat  the 
earth  Lb  dnod  up,  and  cannot  part  with  its  nutritive  properties.  These  effects,  however,  it 
is  but  reasonable  to  suppose,  are  more  remarkable  upon  the  surface  of  the  earth  than  at  a 
considerable  depth :  hence  it  happens  that  trees  which  have  long  tap>roots  resist  both  the 
extremes  of  temperature  better  than  thoee  who^  roots  are  nearer  to  tne  surface ;  their  fibres 
penetrate  into  a  soil,  whose  temperature  is  greater  in  winter  than  that  of  the  outer  air,  so 
that  the  fluids  imbibed  keep  the  interior  of  large  trees,  as  has  been  ascertained  by  experi- 
ment, at  a  degree  of  heat  pretty  nearly  the  same  as  that  indicated  by  a  thermometer  placed 
at  the  roots  of  such  treea  Hence,  the  greater  the  thickness  of  the  stem  or  branch,  and  the 
greater  the  number  of  layers  interposed  between  the  pith  (the  softest  part  being  the  moistest 
and  the  most  susceptible  of  cold)  and  the  exterior  air,  the  better  are  they  able  to  resist  the 
severity  of  the  cold.  It  Lb  a  well-known  fact  that  a  shrub  or  tree  as  it  grows  older  becomes 
more  hardened  agfainst  finost  De  Candolle  relates  that  at  Montpellier  the  Pride  of  India 
(Melia  Azedaracn)  when  young  is  destroyed  by  a  moderate  degree  of  cold ;  but  that  when 
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it  attuDS  a  more  advanced  %ge^  it  will  endure,  in  the  garden  at  QeneTa,  an  intensity  of 

atmosphere  four  times  as  severe  as  that  which  killed  the  yoong  plant  in  the  south  of  France. 

Again,  in  proportion  as  the  exterior  layers  are  deprived  of  sap  or  watery  fluid,  and  fortified 

§r  a  deposit  of  c^bon  and  resinous  matter,  the  more  nowerfully  they  withstand  the  cold, 
very  gardener  and  cultivator  is  acquainted  with  the  fact  tiiat  m  cold  and  wet  summers 
when  the  sun  and  heat  have  heen  insufficient  to  produce  ffood  bark  upon  the  new  shoots  of 
the  fruit-trees,  they  are  liable  to  be  afibcted  by  a  very  moderate  frost  m  the  ensuing  winter. 
Succulent  plants  and  ManocolyledonouM  jdatUs^  in  genexal,  which  have  no  distinct  bark, 
are  highly  susceptible  of  cold ;  whilst  the  Birch^  which  is  fenced  around  with  numerous 
layers  of  old  and  dry  bark,  and  the  Fir,  whose  bark  abounds  with  resin,  endure  an  intense 
degree  of  it  without  injury.  At  Fort  Enterprise,  in  North  America,  lat  64°  30",  Dr. 
Richardson  has  ascertained  that  the  Banknan  Pine  (Pintis  Bankstana),  the  white,  the  red^ 
and  black  Spruce,  the  small-fruited  Larch,  and  other  Amentaceous  trees,  bear  a  deme  of 
cold  equal  to  44°  below  zero  of  Fahrenheit ;  and  in  Siberia,  lat  65°  28",  the  commcn  Larch, 
the  Siberian  Stone  Pine,  the  Alder,  Birch,  and  Juniper,  &c.  attain  their  greatest  size,  and 
are  not  afiected  by  the  extremest  cold  of  that  severe  climate. 

Powerful  summer  heats  are  capable  of  causing  trees  and  riiruhs  to  endure  the  most  trying 
eflfects  of  cold  in  the  ensuing  winter,  as  we  find  in  innumerable  instances ;  and  «f ce  versi 
Hence,  in  Great  Britain,  so  many  vejzetablea,  fruit-trees  in  particular,  for  want  of  a  suffi- 
ciently powerful  sun  in  suinmer,  are  anected  by  our  comparatively  moderate  frosts  in  winter ; 
whilst  upon  continents  in  the  same  degree  of  latitude  the  same  trees  arrive  at  the  highest 
degree  of  perfection.  Even  in  the  climate  of  Paris  the  Pistacia  tree  and  the  Oleander  will 
not  bear  the  winter.  Yet  the  winters  there  are  mild  in  comparison  with  those  which  prevail 
in  the  environs  of  Peking,  where  the  Oleander  was  found  by  L(»tl  Macartney  to  remain 
abroad  the  whole  year ;  and  at  Casbin  in  Persia,  where  Chardm  assures  us  that  the  Pistacia 
nuts,  produced  in  the  open  air,  are  larger  than  those  of  Svria.  On  the  other  band,  the 
heat  of  these  two  countries  in  summer  is  infinitely  greater  than  that  at  Paris ;  the  summer 
temperature  of  Peking  especiallv  nearly  .^uals  that  of  Cairo,  and  surpasses  that  of  Alters. 
For  the  same  reason,  too,  the  Weeping^  Willow  becomes  a  large  tree  in  England ;  while  in 
Scotland,  where  the  winters  a^e  at  least  as  mild,  but  where  the  summer  a«>rds  much  lees 
warmth,  this  beautiful  tree  can  onlv  be  cultivatBd  in  hifffaly  favoured  situations,  and  even 
there  its  vegetation  is  exceedingly  languid :  its  young  snoots,  not  ripened  by  the  sommer 
sun,  are  destroyed  even  by  a  slight  frost 

Hence  the  influence  of  temperature  upon  the  geography  of  plants  is  pointed  out  by  M. 
de  CandoUe  under  three  points  of  view : — 1.  The  mean  temperature  of  the  year.  2.  The 
extreme  of  temperature,  whether  in  regard  to  cold  or  heat  3.  The  distribution  of  tempera- 
ture in  the  diflerent  months  of  the  year. 

The  mean  temperature,  that  point  which  it  has  for  a  long  time  been  the  great  object  to 
ascertain,  is  in  reality  what  is  of  the  least  importance  in  regard  to  the  geography  of  plants. 
In  a  general  view,  it  may  be  useful  to  take  it  into  consideration ;  but  the  mean  temperature 
is  often  determined  by  circumstances  so  widely  diflerent,  that  the  consequences  and  the 
analogies  to  be  deduced  from  them  relative  to  vegetables  would  be  venr  erroneoua' 

By  attending  to  the  extreme  points  of  temperature,  results  more  limited,  but  fki  more 
exact,  are  to  be  obtained.  Thus,  every  locality  which,  though  at  only  shc»t  intervals,  afibidt 
a  degree  of  cold  or  heat  of  certain  intensity,  cannot  but  oroduce  plants  which  are  capable 
of  sappcnting  those  extreme  degrees.  When,  however,  these  widely  difibrent  temperatures 
recur  at  very  long  intervals,  man  may  cultivate  in  such  a  country  a  vegetable  which  cannot 
exist  in  a  wild  state ;  either  because,  when  destroyed  I7  the  rigour  of  the  season,  he  restores 
it  by  seeds  or  by  plants  derived  ftam  a  more  temperate  country ;  or  because  he  shelters  it 
from  the  inclemency  of  the  air ;  or,  because  he  is  satisfied  with  the  product  of  the  plant* 
although  it  should  not  bring  its  seeds  to  perfection.  And  thus  it  is  that,  in  the  sooth  of 
Eujt^,  the  Vine,  Olive,  and  Orange  trees  often  vegetate  exceedingly  well  for  all  the  pur- 
poses for  which  they  are  required,  though,  if  left  to  themselves,  they  could  not  propagate 
themselves,  nor  sustain  the  winter.  Thus  we  see  a  wide  diflference  in  the  geography  of 
plants,  between  those  in  a  state  of  nature,  and  those  individuals  whose  growth  is  artificially 
encouraged  by  man. 

This,  indeed,  is  a  subject  closely  connected  with  the  acchmaUiHon  of  plants,  or  the 
power  which  man  is  supposed  to  exert  over  them  in  inuring  them  by -degrees  to  a  climate 
not  originally  natural  to  them.  This  power  is,  however,  denied  by  very  able  ve^table 
I^ysiologists.  Mirbel,  in  particular,  declares  that  he  has  known  many  species  mdeed 
whose  wants  have  been,  to  a  certain  degree,  artificially  supplied ;  but  not  one  whose  con- 
stitution has  been  changed.  **  l£,"  he  says,  **  from  time  to  tune,  exotics  mingle  themselves 
with  our  indigenous  tnbes,  propagate  as  they  do,  and  even  dispute  the  very  possession  of  thf 
soQ  with  the  native  inhabitants ;  this,  assuredly,  is  not  the  work  of  man,  but  it  is  the 
climate  which  dispenses  this  ftculty  of  naturalization.**  Cultivators,  however,  maintain  that 
seedlings  from  Myrtles,  which  had  ripened  their  fimit  in  Devonshire  in  the  open  ur,  ara 
better  i^le  to  endure  the  cM  of  the  climate  than  those  seeds  perfected  by  artificial  heat,  or 
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that  have  come  from  the  wanner  parts  of  Europe.  It  is  true,  the  power  of  bo  acclimating 
itself  already  exists  in  the  ve^tahle ;  but  it  is  man  that  calls  it  into  action,  for  natunllj  the 
myrtle  would  never  extend  itself  to  these  latitudes.  Nay,  something  of  the  same  kind 
M.  Mirbel  himself  allows,  where  he  says,  "  When  we  consider  that  the  Vine  is  cultivated 
in  the  plains  of  Hindostan  and  Arabia,  between  the  13th  and  15th  parallels ;  that  it  is  cul- 
tivated on  the  banks  of  the  Rhine  and  Maine,  in  lat  51° ;  in  Thibet,  at  an  elevation  above 
the  level  of  the  sea  of  from  9,000  to  nearly  11,000  feet,  under  the  S2d  degree  of  latitude ; 
what  astonishes  and  interests  us  the  most  is,  not  that  the  vine  inhabits  countries  so  remote 
ftom  one  another,  or  that  it  grows  at  so  ffreat  an  elevation  above  the  sea,  but  that  it  possesses 
in  so  eminent  a  degree  the  property  of  accommodating  itself  to  different  clinuUee ;  a  pro- 
perty, indeed,  much  more  restricted  in  a  great  number  of  vegetables,  which  extend  from  the 
equator  to  the  tropics  on  both  sides,  without  ever  crossing  them ;  for  notwithstanding  the 
greater  distance  between  the  23d  degree  of  south  latitude  and  the  23d  degree  of  north  lati- 
tude, the  climatic  differences  are  much  less  from  one  tropic  to  the  other  than  from  Uie  plains 
of  Hindostan  to  the  banks  of  the  Maine.'* 

The  distribution  of  heat  at  different  months  of  the  year  is  what  we  shall  find  to  be  of 
the  most  importance  in  regard  to  ve^table  geography.  S(»ne  climates  are  eminentiy  uni- 
form ;  a  certain  mean  temperature  is  im)duced  by  a  mild  winter  and  a  moderate  degree  of 
warmth  in  summer.  This  is  firequently  the  case  on  the  eesFcoasts,  because  the  extremes  oT 
heat  are  continually  modified  by  the  sea ;  that  vast  reservoir  of  nearly  equal  temperature, 
which  therefore  imparts  heat  in  winter  and  cold  in  summer,  and  enables  even  tropiadplants 
to  subsist  in  some  situations  of  the  temperate  zone.  Such  are  the  western  shores  of  £urope 
and  America,  and  a  great  portion  of  the  southern  hemisphere.  A  similar  mean  temperatore 
may  indeed  be  produced  by  a  combination  of  very  severe  winters  and  very  hot  summeiB,  as 
in  the  great  continents  compared  with  islands,  or  the  shores  (rf*  those  continents ;  or  the 
eastern  side  of  continents  as  compared  with  the  western ;  or  the  northern  with  the  southern 
hemisphere ;  but  these  two  climates,  as  may  be  expected,  will  produce  a  very  different 
vegetation. 

Annual  plants,  which  require  heat  during  the  summer  to  ripen  their  seeds,  and  which 
pass  the  wmter,  so  to  say,  in  torpidity,  in  the  state  of  grain,  indifferent  to  the  intensity  of 
cold,*  abound  most  in  those  regions  where  the  extremes  are  the  greatest ;  whilst  ihe  peren- 
nial plants^  which  can  better  dispense  with  the  maturing  of  their  seeds,  and  which  are 
injured  b^f  the  severities  of  winter,  affect  the  temperate  climates.  Of  these,  again,  those 
kmds  wmch  have  deciduous  leaves  accommodate  themselves  best  to  unequal  temperatures ; 
whilst  the  individuals  on  which  the  foliage  remains,  or  evergreens^  give  the  preference  to 
districts  where  the  temperature  is  more  constantly  equal. 

Mirbel  reckcxis  that  there  are  about  160  or  160  natural  groups  or  families  of  plants  in  the 
Old  World,  types  of  all  which  exist  in  the  tropical  parts  of  it  Beyond  these  limits,  a  great 
number  become  gradually  extinct  In  the  4dth  degree  of  latitude,  scarcely  one  half  of 
that  number  appear ;  in  the  65th,  not  40 ;  and  but  17  in  the  vicinity  of  the  polar  regions. 
He  forther  estimates,  that  within  the  tropics  the  proportion  of  wooAy  species,  trees  and  shrubs, 
equals,  if  it  does  not  exceed,  that  of  herbaceous,  annual,  biennial,  and  perennial  plants. 
The  relative  number  of  ti^e  woody  species  to  the  herbaceous,  annual,  biennial,  and  perennial, 
decreases  firom  the  equator  to  the  poles ;  but,  as  an  equivalent,  the  proportion  of  perennial 
to  annual  or  biennial  plants  goes  on  increasing.  Near  the  extreme  limits  of  vegetation 
these  are,  at  least,  as  twenty  to  one. 

We  must,  however,  by  no  means  conclude  that  the  same  elevation  in  corresponding 
degree  of  latitude  is  necessarily  suited  to  tiie  vegetation  of  the  same  plants.  A  number  of 
circumstances  may  exist  to  modify  the  degree  of  heat  at  the  same  elevation.  In  Switzer^ 
land,  for  example,  the  elevation  of  the  vaOey  df  Untersee  is  the  same  as  that  of  Gestein ; 
yet  the  thermometer,  in  1822-3,  fell  only  to  8^  below  zero  in  the  former  spot;  whereas 
at  Gestein  it  fell  to  10}°,  and  at  Berne  to  16°.  The  depth  of  the  valleys  influences 
vegetation ;  the  deeper  Uiey  are,  the  more  intense  is  the  cold  on  the  summits  of  the 
surrounding  mountains.  Thus,  tiie  pine  does  not  thrive  on  the  Bragel,  at  a  height  of  5100 
feet;  whereas  it  succeeds  perfectiy,  at  the  same  elevation,  on  the  Bhetian  Alps^  the  valleys 
of  the  Linth,  the  Muotta,  and  Kloen  being  deeper  than  those  of  the  latter  districts.  In  like 
manner,  in  the  valley  of  the  Davos,  agricultnnil  produce  is  certain  in  places  much  more 
elevated  than  the  Bernese  valleys,  because  tiie  latter  are  deeper.  The  warm  winds  from 
Italy  have  a  perceptible  power  over  the  vegetation  of  the  contiguous  parts  of  Switzerland ; 
but  the  degrees  of  that  influence  depend  upon  ciroumstances.  In  tne  valley  of  the  Inn« 
barley  and  flax  are  cultivated  with  success  at  an  elevation  of  more  than  5400  feet;  whereas 
at  Laret,  in  the  valley  of  Davos,  though  the  height  is  only  4900  feet,  no  grain  wiH  thrive. 
Yet,  these  valleys  are  alike  in  most  respects,  and  are  surrounded  by  mountains  of  similar 
altitudes ;  they  are  both  sheltered  from  the  north-ourt:  wind ;  their  soil  is  of  the  same  nature ; 

-  ■  - -        — f-  — "  I  ■        ■  I  "■        —  

*8e«di  bdnff,  in  general,  ftirnithed  with  l^w  organs  which  aboand  in  raoistare,  are  in  ■  d^ree  inaenriMe  to 
the  extremes  or  heat  and  cold ;  whence  it  ariaea  that,  in  conveying  them  from  one  oountry  to  another,  they 
through  a  variety  of  climate  uninjured. 
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but  in  the  valley  of  the  Inn,  the  warm  winds  from  Italy  are  intercepted  only  by  a  single 
chain  of  mountains,  whereas  two  chains  lie  between  Italy  and  the  valley  of  Davos :  and, 
besides,  the  latter  bemg  of  smaller  extent  than  the  former,  it  admits  of  the  reception  of  less 
solar  heat  In  the  Oberland  of  Berne,  an  increase  in  height  of  2000  feet  diminishes  the 
crop  one  third.* 

SuBsscT.  2.— 'On  the  Influence  oflAght, 

The  inflaence  of  the  solar  light  apon  vegetation  De  Candolle  considers  to  be  as  hnportuit 
as  that  of  temperature ;  and  although  it  acts  less  powerftdly  upon  the  geographical  distri- 
botioo  of  plants,  it  nevertheless  merits  a  particular  notice. 

light  is  that  afent  which  operates  in  producing  the  greatest  number  of  phenomena  is 
vegetable  life,  it  determines,  in  a  great  measure,  the  absorption ;  for  plants  imbibe  less 
himiidity  during  the  night  and  in  darkness.  It  completelv  influences  the  watery  exhalations 
of  the  green  parts  of  plants ;  for  these  parts  do  not  exhale  during  the  night  or  in  obscurity, 
whilst  these  exhalations  are  very  considerable  during  the  day,  and  especially  under  the 
direct  influence  of  the  rays  of  the  sun.  The  light  affects,  in  oust  cases,  the  decomposition 
of  the  carbonic  acid ;  and  oonseqoently  the  deposition  of  carbon  m  vegetaUes,  their  sub* 
stance  and  their  growth,  the  intensity  of  their  sensible  properties,  and  the  dbrection  of  many 
oigans.  It  is  the  principal,  and  perhaps  the  only,  cause  of  those  singular  movements  known 
bv  the  name  of  the  dtep  of  vlanU ;  and,  lastlv,  during  the  absence  of  light  the  green  parti 
absorb  a  certain  quantity  or  oxygen  gas.  Although  these  diflTerent  causes  affect  all  veg^ 
taUes,  yet  they  are  not  afiected  m  the  same  degree. 

Li^t  is  more  equally  distribated  than  heat  upon  the  sorftce  of  the  glebe;  but  ite  mode 
of  diSusion  induces  some  very  important  consequences.  In  the  comitries  situated  under  the 
equator,  an  intense  light,  since  it  acts  more  perpendicularly,  influences  vegetables  nearly 
equally,  during  twelve  hours  each  dav,  throughout  the  whole  year.  In  proportioo  as  we 
recede  from  the  equator  and  approach  the  poles,  the  intensity  of  the  more  oblic}ue  rays  gra^ 
dually  dimtnishes ;  but  in  reg^ud  to  the  mstribution  of  these  rays,  the  light  is  eompletely 
wanting  during  the  winter,  when  the  absence  cS  vegetation  indeed  renders  it  nearly  useless 
to  plants ;  and  it  is  continued  during  almost  the  whole  period  of  vegetation,  in  such  a  man- 
ner that  its  lengthened  influence  compensates  wholly  or  in  part  for  its  want  of  intensity. 
Thus  we  see  that,  independently  of  what  concerns  the  temperature,  plknts  which  lose  their 
leaves  can  better  exist  in  northern  countries,  and  that  those  whose  vegetation  is  continued 
have  need  of  the  southern  regions.  And  another  beautiful  and  just  remark  is  made  by  De 
Candolle,  in  reference  to  the  distribution  of  light ;  namely,  that  tiioee  plants  whose  foliage 
and  flowers  maintain  habitually  and  constantiy  the  same  position,  can  live  in  northern  cli> 
mates,  where  the  light  is  fdmost  continued  in  summer ;  whilst  it  is  in  the  regions  of  the 
south  that  we  find,  as  mi^t  naturally  be  expected,  those  species  which  are  remarkable  for 
the  alternate  closing  aiSl  expanding,  or  sleeping  afld  waking,  of  their  flowers,  a  motion 
which  has  an  intimate  connexion  with  the  alternation  of  days  and  nights.  Thus  we  see 
why  it  is  found  so  difficult  in  our  conntir  to  cultivate  many  of  the  tropi^  vegetables,  or,  at 
any  rate,  to  bring  them  to  perfection.  M.  de  Humboldt  has  proved  that  it  is  less  owinjg^  to 
the  absence  of  heat  than  to  the  want  of  sufficient  solar  light  that  the  Vine  does  not  ripen 
its  fruit  beneath  the  foggy  skies  of  Normandy ;  and  M.  Mi^l  has  satisfied  himself  that  the 
uninterrupted  action  of  the  son's  rays,  during  a  ^preat  number  of  days,  is  the  cause  of  the 
astonishingly  rapid  developement  of  alpine  plants  m  high  northern  regions.f  Dr.  Richard- 
son, too,  states  that  the  sugar-boilerB  in  the  Canadian  forests  observe  that  the  flow  of  sap  in 
the  Sugar  Maple  (Negundo  firaxinifolium)  is  not  so  immediately  influenced  by  a  high  mean 
temperature  as  by  the  power  of  the  direct  rajrs  of  the  sun.  The  greatest  quantity  of  sap  is 
collected  when  a  smart  frost  during  night  is  succeeded  by  a  warm  sunshiny  day.  Again, 
Humboldt  assures  us,  that  in  all  places  where  the  mean  temperature  ia  below  62^  6',  the 
revival  of  nature  takes  place  in  sprmg  in  that  month  whose  mean  temperature  reaches  4S9 
8',  or  40^  4^    At  Cumberland  House,  Dr.  Richardson  found  vernation  to  begin  in  May, 

*  We  mmj  bera  Mtkm  •  tniicnm  ftet  of  wsetation  mtinff  upon  a  bMii  of  toe.    TIm  glaeier  of  Kooeoteem, 
wWcta  ianam  one  of  Uie  krandMe  of  the  Bernerin,  hu  on  ite  nimniit  a  ▼alley  filled  with  iee ;  and  on  thie  the  ava- 


have  broiifhl  down  mmmm§  of  earth,  "niia  earth  producee  a  number  of  alpine  planti,  that  allbrd  abun- 
dant aad  Bovriahisff  ftwd  to  the  ioeki  of  the  inhabitaata  of  Samaden.  Thie  ■inguiar  paeture  has  been  ueed  ever 
■ince  the  jrear  ISS. 

t  •*  YefeUUea,**  esTS  M.  Mrbel,  in  hie  JEUmene  is  FkgtMtgU  rtgHaU^  **  when  eednded  tnm  the  light,  tend  out 
long,  thin,  and  whitish  shoots ;  their  substance  beeomes  lax,  and  without  llnnneas ;  in  Ihct,  thejr  are  bleached. 
The  opentkm  of  the  lamiaoos  beaaM  on  theee  organised  bodies  consists  ehieflf  in  separating  the  constituent 
parte  of  waSar  and  eaitonfc  acid,  which  they  eontain,  and  in  disengaging  the  ozyten  orthe  latter.  The  carbonic 
add,  with  the  hydrogen  and  oxygen  of  tlie  water,  produce  thoee  gume,  restas,  and  oils,  which  flow  in  the  vessele 
and  which  fUl  the  odia.  ITieee  jnicee  nourish  the  ■embranee,  and  bring  them  into  the  ligneous  state  ;  a  reeult 
whidi  beeomee  mora  marked  as  the  light  is  strongest  and  Its  action  most  protracted.  Darknees  and  light  produce, 
therefore,  diametrically  oppoeite  eflbets  on  vegetation.  Darlueei,  by  keeping  up  tin  softness  of  the  vegetaMtt 
pane,  Ihvoora  their  iacieaee  in  length ;  light,  by  ministering  to  their  nourishoMnt.  eonsolidatce  them,  and  arrests 
their  growth.  Hanee  it  Mlows  that  a  fine  state  of  vegetation,  such  as  unitee  in  Just  proportions  sine  and  strength, 
anast  dfiiend,  in  a  measure,  on  the  nieely  balanced  alternation  of  day  and  night.  Now,  the  hyperl»orean  planta 
'Spring  up  at  a  period  when  the  son  is  constantly  above  the  horiaon,  and  the  light  which  incessantly  acts  npini 
them  eonflraM  aad  perfbcta  them  before  they  have  time  to  attain  a  considerable  degree  of  lengths  Their  Tegeta- 
tion  is  active,  but  soon  over ;  they  ara  robust,  but  sasall."  _ 
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when  the  meui  tempentnre  was  only  49^,  nev ly  8^  below  tfast  which  Bum  Homboldt 
eoosidered  neceasBir  for  the  erolotioo  of  deciduous  leaves;  but  he  adds,  *^the  h^btence  of 
the  direct  rays  of  the  $un  waa  at  this  time  very  greats  and  the  high  tempentnre  of  the  Ust 
decade  of  the  month  compensated  for  the  first  **  We  can  imitate  the  native  climes  of  many 
of  the  delicate  exotics,  as  fiur  as  regards  temperature ;  and  in  summer,  when  the  days  are 
long,  we  see  them  flomish  almost  as  if  they  were  in  their  natural  situations ;  but  in  winter 
they  languish,  and  often  die,  especially  the  more  tender  species,  such  as  the  Hedmarum 
gyrans^  and  the  htanbie  plant  (Mimosa  pudica).  It  is  evident  that  they  want  that  mstribo- 
tion  of  light  which  is  most  congenial  to  them. 

Plants,  then,  are  arranged  in  their  difi^rent  localities,  acooiding  to  the  certain  quantity  of 
liffht  which  they  may  require.  All  those  with  very  watery  leaves,  which  evaporate  much, 
^^ich  are  c^  a  succulent  nature,  which,  having  few  pores  or  (H-gans  <^  evaparatkn,  need  a 
stimulus  to  determine  their  action,  all  which  nave  a  ttssue  abounding  in  carbon,  or  which 
contain  very  resinous  or  oily  juices,  or  which  oflfer  a  great  extent  of  green  snrfiu»,  require 
much  li^t,  and  are  eenendly  found  in  exposed  places ;  the  rest,  accoriing  as  they  are  more 
or  less  distinguished  oy  these  properties,  exist  either  under  the  slight  shadow  of  bushes,  or 
beneath  the  more  powerful  shelter  of  hedges  and  walls,  or  of  forests;  or,  as  is  the  case  with 
many  Fumgi,  in  caves  and  darkness.  T&ae  last  are,  indeed,  destitute  of  any  green  ookur ; 
but  MoMes,  Ferns,  and  even  some  evergreens,  such  as  the  ivy,  flourish  best  beneath  the 
■hade  of  dense  forests,  if  the  trees  of  those  forests  have  deciduous  leaves ;  and  in  situations 
where  plants  that  vegetate  only  during  the  summer  could  scarcely  live. 

The  subject,  however,  of  the  action  of  light  upon  vegetation,  has  not  yet  received  the 
attention  which  it  deserves.  Many  more  ob^rvatioos  ai^  experiments  are  required  before 
we  can  employ  it  with  certain^  in  connexion  with  botanical  geography. 

Smmcrr.  3. — On  the  Influence  ofMoiHure, 

Water  being  the  vehicle  by  means  of  which  nourishment  is  conveyed  into  the  plant,  and, 
indeed,  itself  yielding  a  large  proportion  or  even  the  whole  of  the  nutriment  of  many  ve- 
getables, it  follows  that  this  element  is  not  only  of  the  hi^est  importance  in  vegetable 
economy,  but  one  of  the  causes  which  afifects  most  powerfully  the  geographical  distribution 
of  ^ants  upon  the  surfiice  of  the  globe. 

Those  vegetables,  in  particular,  necessarily  absorb  a  great  quantity  of  water,  which  have 
a  large  and  spongy  cellular  tissue ;  those  which  possess  broadly  expanded  soft  leaves,  fur^ 
nishM  with  a  great  number  of  cortical  pores ;  those  having  few  or  no  hairs  on  their  sur&ce ; 
those  whose  growth  is  very  rapid,  which  deposit  but  little  oily  or  resinous  matter ;  those  of 
which  the  texture  is  not  subject  to  be  chanc^  or  corrupted  by  humidity;  those,  in  fine, 
whose  roots  are  very  numerous,  generally  need  to  absorb  much  moisture,  and  cannot  live 
but  in  places  where  they  find  naturally  a  large  proportion  of  it  On  the  other  band,  those 
plants  which  are  of  a  firm  and  compact  cellular  tissue,  which  have  small  or  rigid  leaves, 
furnished  with  very  few  pores,  which  are  abundantly  clothed  with  hairs,  of  which  the 
growth  is  slow,  and  which  deposit,  during  the  progress  of  their  vegetation,  much  oily  or 
resinous  matter ;  those  whose  cellular  tissue  is  liable  to  be  changed  and  decayed  by  too  much 
moisture,  and  of  which  the  roots  are  not  numerous,  require  little  water,  and  prefer,  for  their 
natural  situation,  dry  places.  Great  dijSerences,  however,  are  produced,  according  to  the 
nature  of  the  water  that  is  absorbed ;  the  less  it  is  charged  with  the  nutritive  principle,  the 
more  necessary  is  it  that  the  vegetable  shall  absort^  in  a  given  time,  enough  to  suffice  for  its 
support  Again,  the  more  the  water  abounds  with  substances  which  uter  its  fluiditv  or 
transparency,  and  which,  inasmuch  as  they  are  solid  particles,  tend  to  obstruct  the  orinces 
of  the  pores,  or  to  impede  absorption  by  their  viscosity,  the  less  do  such  vegetables  imbibe  in 
a  given  time. 

The  very  nature  even  of  those  substances  dissolved  or  suspended  in  the  water  has  a  great 
influence  upon  the  topographical  distribution  or  the  locality  of  plants.  The  matters  so  dis- 
solved are,  1.  Carbonic  acio.  2.  Atmospheric  air.  3.  Animal  and  vegetable  substances.  4. 
Alkaline  principles  or  earths.  Those  plants  whose  cellular  tissue  is  found  to  contain  much 
carbon,  such  as  trees  producmg  hard  wood,  avoid,  more  than  others,  the  vicinitv  of  waters 
which  are  extremely  pure,  and  which  contain  but  little  carbonic  acid  gas.  Plants  which 
exhibit  much  azote  m  their  chemical  composition,  such  as  the  Cruciferous  Plants  and  the 
Fungh  seek  those  spots  where  there  is  much  animal  matter  in  solution.  Those,  again,  which 
present,  when  chemically  analyzed,  a  considerable  quantity  of  certain  earthy  substances, 
such  as  silica*  in  the  Monocotyledonous  Plants^  gypsum  in  the  Legununosis,  &c  will  re- 

auire  it  in  a  greater  or  less  proportion  in  the  soil  where  they  grow ;  and  if  it  does  not  exist 
^ere  naturally,  the  agriculturist  must  supply  it  artificially ;  and  those  species  which  yield, 

*  Tbie  laUca,  we  know,  aboands  in  the  graoMa,  aa  well  as  io  other  monocotyledonoua  plants ;  and  M.  de  CandoHe 
obaerrea,  that  it  is  in  eonaequenee  of  its  existence  in  the  graMee,  Ax.  and  of  the  comparative  indiasolabilitr  whiefa 
is  the  result,  that  it  is  preferred  by  almost  all  nations  of  the  world  fte  a  eovering  to  their  hoosea.  The  people 
of  the  Nonh  ttaos  employ  straw  for  that  purpose,  on  the  same  principle  that  those  of  the  tropics  uae  the  leaves  of 
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when  barned,  a  more  abundant  portion  of  alkaline  substances  than  usual,  can  only  flourish 
or  even  live  where  these  matters  abound.  The  species  which  have  need  of  carbonate  of 
soda  will  oaly  grow  successfully  near  the  sea  or  saline  lakes  or  sprmgs.  Thus  the  different 
property  of  the  substances  dissolved  in  the  water  is  evidently  one  of  the  many  causes  which 
determme  the  stations  of  the  vegetable  species. 

SuBsiGT.  4. — On  the  Influence  of  the  SoU. 

The  influence  of  soil  M.  de  Candolle  considers  as  perhaps  more  complicated  than  that  of 
the  preceding  agents.     He  reduces  it  to  the  following  heads : — 

(1.)  The  soil  serves  as  a  means  of  support  to  vegetables,  and  consequently  its  eonsietence 
or  tenacity  ought  to  possess,  in  this  point  of  view,  a  peculiar  fitness  for  sustaining,  in  a 
l^reater  or  less  degree,  plants  exhibiting  very  various  forms.  Thus,  soils  composed  of  blow- 
mg  sand  can  only  serve  as  a  support  to  vegetables  which  are  of  very  humble  stature  and 
prostrate  growth,  so  that  the  winds  may  not  overturn  them ;  or  to  trees,  furnished  with  very 
deep  and  branching  roots,  which  may  attach  thepa  into  this  moveable  matrix.  The  contrary 
holds  good  in  rega^  to  very  compact  soils.  Smiall-rooted  plants  may  thus  be  firmly  enough 
fixed,  and  they  may  subsist ;  but  the  very  large  roots  are  incapable  of  penetrating  into  soils 
that  are  very  tenacious.  The  two  extremes  of  these  soils  present  an  equally  sterile  vege- 
tation. Sands  which  are  not  sufficiently  stationary  (as  those  very  remarkable  ones  on  ue 
northern  shores  of  the  Moray  Frith),  water  which  is  subject  to  very  rapid  currents,  clay  of 
an  extremely  compact  nature,  or  rocks  of  great  hardness,  are  equally  unfiriendly  to  the 
growth  of  piantsL 

(2.)  The  chemical  nature  of  the  earths  or  stones  of  which  the  soil  is  composed,  aflTects 
the  choice  of  vegetables,  as  regards  their  flourishing  in  such  situations.  But  this  subject, 
simple  as  it  appears  at  first  sight,  is  in  reality  very  complicated.  For  the  dififerent  earths 
act  upon  vegetation  by  physical  circumstances ;  as,  for  example,  accoa^ding  as  they  absorb 
'  the  sorroanding  water  wiUi  more  or  less  &cility,  retain  it  with  more  or  less  force,  or  part 
with  it  more  or  less  easfly.  Now,  Uie  celebrated  Kirwan  ascertained  by  a  comparative 
analysis  of  earths  which  were  reckoned  excellent  for  the  growth  of  wheat  m  various  coun- 
tries, that  they  contain  more  sUica  if  the  climate  is  more  subject  to  rain,  more  alumine  if 
the  contrary  be  the  case ;  in  short,  that  the  soil,  to  be  good  for  any  given  vegetable,  ought 
to  have  the  power  of  absorbiiur  more  moistiure  in  a  dry  climate,  less  iaan  humu  atmosphere : 
whence  it  is  plain  that  in  dirorent  localities  the  same  species  of  vegetable  may  be  found  in 
difierent  soils. 

(3.)  Every  kind  of  rock  has  a  certain  degree  of  tenacity,  and  a  certain  disposition  to 
decompose  or  become  pulverized :  whence  results  the  greater  or  less  focility  o£  particular 
soils  to  be  formed  either  of  sand  or  gravel,  and  to  be  composed  of  fragments  of  a  nearly 
determined  form  and  size.  Certain  vegetables,  from  causes  which  we  shall  presently  indicate, 
wfll  prefer  such  or  such  of  this  sand  or  gravel ;  but  the  peculiar  nature  of  the  sod  does  not 
act  here  immediately ;  thus,  when  we  &d  calcareous  rocks  which  decompose  like  argilla- 
ceous schist,  the  same  species  of  vegetation  is  observed.  These  two  considerations  are 
particularly  applicable  to  lichens. 

(4.)  Rocks,  according  to  their  colour  or  their  nature,  are  more  susceptible  of  being  heated 
by  the  direct  rays  of  the  sun ;  and  consequently  they  may,  in  some  degree,  modify  the 
temperature  of  a  ^ven  place ;  and  influence  also,  though  slightly,  the  choice  of  plants 
capable  of  succeedmg  upon  them. 

But,  independently  of  all  these  i>hysical  causes,  it  may  be  asked,  whether  the  chemiaU 
nature  of  rocks  has  any  efiect  upon  vegetables?  It  is  generally  considered  to  be  so ;  but  it 
must  be  allowed  that  this  action  has  been  frequently  very  much  exag^rated.  Bory  de  St 
Vincent,  indeed,  has  assured  us  that  calamine,  or  native  carbonate  of  zmc,  in  the  vicinity  of 
Aix-la-Chapelle,  is  always  indicated,  to  a  certainty,  by  particular  plants;  and  the  &ct  is 
confirmed  by  a  little  work,  since  published,  called  A  Flora  of  the  Environs  of  Spa.  The 
ycUow  heartsease^  a  small  variety  of  the  common  euebright  (Euphrasia  officinalis),  the  whiU 
Campion  (Silene  inflata),  a  Sandwort  (Arenaria),  a  shrubby  lAchen,  a  species  of  Bromus 
(BnMne-grass),  c(Histitute  this  poor  but  constant  vegetation.  These,  however,  no  doubt, 
grow  in  greater  abundance  and  perfection  in  other  soils :  the  wonder  is  that  they  do  not 
altogether  perish  here ;  for  even  the  gallinaceous  birds,  which  eat  gravel  to  triturate  their 
food,  die  fiY)m  swallowing  firagments  of  cdamine.  It  must  be  remark^  in  reality,  that  plants 
do  not  often  live  upon  pure  rock,  but  among  the  decomposed  matter  of  that  rock ;  that  the 
rocks,  even  though  very  circumscribed,  often  present  very  dififerent  natures ;  that  veffetable 
mould  is  not  omy  formed  by  the  rocks  which  immediately  surround  it,  but  also  oy  the 
admixture  of  earthy  substances  carried  by  the  waters,  and  transported  by  the  winds,  or  by 
the  remains  of  annuals  and  vegetables  which  have  before  existed  there.  Hence  it  will  be 
understood  how  the  vegetable  earths  difler  much  less  in  themselves,  than  the  rocks  which 
produce  them  or  serve  to  support  them ;  and  that  the  greater  number  of  plants  yield,  in  most 
situations,  the  alimentary  earths  which  are  necesssry  for  them.  Indeed,  after  yarioos 
botanical  journeys  made  through  France,  M .  de  Candolle  has  found  nearly  the  same  pjants 
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vegetating  spcmtaneouBly  in  almost  all  the  diflTerent  rocky  Buhrtances.  It  ha0  been  aid  that 
the  Box  (Buxtts  aempervirens)  grows  only  in  calcareous  soils,  and  it  certainljr  prefers  them ; 
bat  it  is  fimnd  abundantly  in  the  argillaceous  calcareous  schistose  rocks  of  the  Pyrenees; 
and  it  is  even  seen  among  the  gramte  of  Britany  and  upon  the  volcanic  parts  of  Auvergne. 
The  Che$tnut  has  been  said  to  avoid  a  calcareous  couiitry ;  but  there  are  beautiful  chestnuts 
otk  both  sides  of  the  Lake  of  Geneva,  at  the  foot  <^  the  calcareous  mountains  of  Jura  and 
Chablais. 

Pure  magnesia,  M.  Carradori  has  found,  by  chemical  experiment,  acts  as  a  pcHson  on  most 
plants :  yet  M.  Dunal,  m  visiting  a  portion  of  the  environs  of  Lunel,  where  the  soil  presents 
a  great  quantity  of  almost  pure  maraesia,  found  there  the  same  planU  as  in  the  surrounding^ 
cucareous  soil,  and  the  roots  flouri£ing  in  the  clefts  of  this  magnesian  rocL  Thus  we  must 
be  careful  not  to  attach  too  much  imnortance  to  the  nature  of  the  earth,  which  is  frequently 
acted  upon  by  causes  purely  physical. 

SussBcrr.  5. — Atmoipkeric  Influence, 

The  atmosphere,  taken  in  its  pure  state,  we  know  to  be  composed,  at  all  times,  of  the 
same  proportions  d azote  and  oxygen;  and  in  such  cases  we  may  suppose  its  action  to  be 
similar  upon  all  vegetables.  But  the  atmosphere  also  is  of  dificrent  degrees  of  transparency 
or  density ;  it  holds  in  solution  other  matters  or  substances,  which  mix  with  it  in  certain 
places,  and  render  it  more  or  less  suitable  to  certain  species  of  plants.  In  mines,  for  instance, 
the  quantity  of  carbonic  acid  gas,  or  of  hydro^n,  may  be  so  great  as  to  preclude  vegetsr 
tion  altogether  :  or  to  allow  only  of  the  growUi  of  such  individuals  as  are  very  strong;  and 
vigorous,  or  particularly  absorbent  of  these  substances.  Then,  too,  the  air  charged  with 
saline  emanations  from  the  sea  injures  some  plants,  and  on  the  other  hand  encourages  the 
developement  of  such  as  require  carbonate  of  soda ;  as  may  be  seen  in  the  valleys  of  the 
south  of  Eutope,  where  maritime  plants  afibrding  soda  mav  be  cultivated  at  a  considerable 
distance  firom  the  ocean,  provided  that  they  lie  open  towanu  the  sea,  and  are  exposed  to  the 
winds  that  blow  from  it 

We  cultivate  in  our  inland  gardens,  languidly  and  but  for  a  year  or  two,  manv  of  the 
mariHrne  plants,  such  as  the  Lithospermum.  The  Nitraria  Schoberi  is  improved  by  em- 
ploving  salt  where  it  is  grown.  Many  of  the  Statices  may  be,  however,  ea^y  cultivated, 
ana  one  of  them,  the  comfiion  Thrift  (S.  Armeria)  even  succeeds  in  crowded  towns,  whence 
its  English  name ;  yet  its  native  country  is  either  on  the  shores  of  the  sea  or  in  salt  marshes, 
or  upon  the  summits  of  the  highest  mountains. 

The  most  general  influence,  however,  exercised  by  the  atmosphere,  is  its  power  of  con- 
taining and  parting  with  moisture,  or  its  hygroscopic  action.  The  atmosphere  is  habitually 
charged  with  moisture ;  sometimes  in  such  a  manner  as  to  be  invisible,  and  then  only  ascer- 
tainu)le  by  the  hygrometer ;  at  other  times  visible  in  a  state  of  vapour  or  dew ;  and  we  find 
that  vegetables  m  general  succeed  better  in  a  climate  where,  at  a  given  degree  of  tem- 
perature, the  air  is  moderatelv  moist,  than  in  another  where  it  is  either  too  much  saturated 
with  moisture  or  too  dry.  This  is  a  circumstance  which  cannot  well  be  imitated  in  the  cul- 
tivation of  plants  in  the  open  air:  but  in  our  stoves,  and  especially  by  the  aid  of  steam,  the 
various  degrees  of  humiaity  necessary  to  a  vigorous  vegetation  may  be  produced  to  the 
greatest  nicety. 

The  agitation  or  movement  of  the  air  by  winds  and  other  causes  exercises  some  power 
over  vegetation ;  but  we  are  too  little  acquainted  with  this  subject  to  be  able  to  deduce  any 
particuuur  theory  from  it 

Of  all  the  atmospheric  influences,  the  most  difficult  to  reduce  to  its  proper  value  is  that  of 
denaity ;  or,  what  is  the  same  thing,  the  influence  of  height  or  elevation  above  the  level  of 
the  sea.  Tliis  M.  de  Candolle  has  made  the  subject  of  a  memoir  in  the  volume  of  the  Soci- 
ety of  Arcueil,  and  we  shall  here  give  his  general  ideas  upon  it 

In  proportion  as  we  are  elevated  in  the  air,  the  temperature  as  well  as  the  moisture  con- 
tinues to  diminish ;  a  circumstance  which  appears  to  depend  upon  this,  that  the  rare  air  has 
more  capacity  fbr  heat  than  dense  air.  The  fiicts  that  go  to  prove  that  the  diminution  of 
the  temperature  upon  hLrh  mountains  is  one  of  the  causes  which  most  affect  the  distribution 
of  vegetables,  are  the  fbuowing: — 

(1.)  The  natural  sitoation  of  each  plant  at  a  determined  elevation  above  the  level  of  the 
sea  is  so  much  the  greater  in  proportion  as  the  country  is  nearer  the  equator,  and  leas  in 
more  temperate  regions ;  that  is  to  say,  the  fkrther  we  recede  from  the  equator,  the  greater 
influence  has  the  exposure  upon  the  temperature. 

(2.)  In  temperate  climates,  as  France,  for  instance,  those  plants  which  are  but  little  afiect* 
ed  by  temperature,  and  which  grow  in  all  its  latitudes,  are  found  also  at  all  those  elevatiixis 
where  the  earth  is  not  covered  by  eternal  snows ;  from  the  level  of  the  sea  to  the  summits 
of  the  mountains.  M.  de  Candolle  has  detected  about  700  examples  of  this  law ;  the  com^ 
num  Heath,  the  Juniper,  the  Birch^  &c.  grown  indiflferentiy  at  the  level  of  the  sea,  and  at 
a  height  of  10,000  foot 

(3.)  If  plants  which,  aeoordfaig  to  their  nature,  avoid  either  too  high  or  too  low  a  degree  of 
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tempentme,  yet  grow  at  diiferent  latitudes,  we  may  observe  that  it  is  at  heights  where  the 
effect  of  elevation  may  compensate  that  of  latitude ;  thus  the  native  plants  of  t)ie  northern 
plains  Will  be  seen  to  grow  upon  the  mountains  of  the  south. 

(4.)  Plants  which  are  cultivated  upon  a  large  scale  are  raided  by  laws  which  entirely 
correspond  with  the  preceding ;  tiwsa  which  are  cultivated  m  various  latitudes  will  grow 
indifierently  at  various  heights ;  those  which  are  only  iound  at  certain  latitudes  wiU  extend 
no  fiurther  than  to  poporUoDal  elevations.  The  folaltot^  which  succeeds  so  well  in  our 
plains,  is  cultivated  m  Peru  at  an  eievation  of  10,000  feet  above  the  level  of  the  sea:  the 
oKve,  which  nowhere  passes  44°  north  latitude,  vviU  not  grow  at  a  height  exceeding  1250 
feet 

(5.)  The  elevation  above  the  level  of  the  sea,  when  we  compare  the  temperature  of  the 
BBasnffiB,  establishes  eflfects  very  analogous  to  those  which  result  fiom  the  distance  fixMn  the 
equator;  so  that  there  is  the  more  a^ogy  between  the  results  on  vegetation  in  the  two 
cases.  In  proportion  «  we  rise  in  a  direct  line^  it  follows,  from  the  lessened  density  of  the 
air,  that  the  mtenseness  of  the  solar  light  continues  to  increase ;  this  effect  is  represent- 
ed in  the  line  of  distances  from  the  equator,  because  the  perpetuity  of  light  during  the 
continuance  of  vegetation  is  so  much  the  greater  in  proportion  as  the  latitude  is  more 
elevated. 

(6.)  In  proportion  to  the  greater  height  upon  the  mountains,  so  will  the  hygrometer  be  seen 
to  indicate  a  less  degree  of  humidity ;  the  same  general  effect  takes  place  as  we  recede  from 
the  equator  towards  the  poles. 

On  mountains,  covered  with  perpetual  snow,  where  the  plants  ara  constantly  moistened 
with  water  in  a  freezing  state,  those  species,  to  which  a  warm  temperature  is  unfriendly, 
will  live  at  inferior  heights  to  those  which  they  brave  in  the  same  latitude,  when  they  are 
not  watered  from  those  cold  sourcea 

It  would  ai^iear  therefore,  from  all  these  considerations,  that  the  situation  or  fixed  locality 
of  plants  at  certain  heights  depends  mainly  on  the  fiiU  of  the  temperature  attributable  to 
that  elevation.  Now,  the  only  purely  theoretical  point  of  view,  saysM.  de  Candolle,  accord- 
ing to  which  we  can  comprehend  how  the  rarefaction  of  the  air  bears  in  itself  a  direct  influ- 
ence upon  vegetation,  is  this ;  that  plants  require  to  absorb  a  greater  or  less  degree  of  oxv- 
gen  gas  in  their  green  or  their  coloured  parts.  It  cannot  be  doubted  that  there  is  a  certam 
point  of  elevation  where  the  atmosphere  becomes  too  much  rarefied  to  supply  the  wants  of 

{lants;  but  where  this  is  the  case  the  mountains  are  always  clothed  wiUi  snow.  M.  de 
lumboldt,  too,  inclines  to  think  that  the  pressure  of  the  air  may  act  in  encourvji^in^  and  in- 
creasing the  quantity  of  evaporation.  But  we  must  say  that  direct  experiment  is  still  want- 
huf  to  confirm  these  opinions  (and  this  is  perhaps  unattainable  in  the  present  state  of 
scieDoe),  in  order  that  we  may  form  a  conclusive  judgment  on  their  value. 

Sect.  IIL — Station  and  Habitation  of  Plants, 

Tlie  station  and  habitation  of  plants  must  next  engage  a  portion  of  our  attention.  They 
are  bc^  important :  the  fimner  implies  their  situation  as  regarding  local  cireumstances,  and 
the  action  c^phvsical  causes  upon  vegetables;  the  latter  implies  the  geopaphical  position. 
When  we  say  tnat  such  a  plant  is  found  in  marshes,  on  the  sea-shore,  m  woods,  or  upon 
py^fitiiTTws  in  England,  in  France,  In  North  America;  by  the  marshes,  shore,  woods,  or 
moantains,  we  mean  what  we  here  term  the  etation ;  and  by  England,  France,  or  North 
America,  the  hahilatum :  such  is  the  sense,  at  least,  in  which  we  shall  here  use  the  terms ; 
tbr  in  aystematic  botanical  writings  the  meaning  is  by  no  means  always  thus  restricted. 

The  seeds  of  plants,  by  varied  and  beautifuf  means,  are  widely  dispersed  by  the  liberal 
hand  of  nature ;  whilst  some,  however,  fidl  upon  barren  ground,  or  a  soil  unfit  for  the  nature 
of  that  particular  vegetahle,  others  take  root  in  situations,  both  with  regard  to  the  earth 
and  surrounding  medium,  which  are  in  harmony  with  their  growth,  and  produce,  '*  some 
thirty,  some  sixty,  and  some  an  hundred-fbld.**  There  are,  again,  tribes  which,  under  these 
circumstances,  increase  so  prodigiously  that  they  destroy  vegetables  of  a  less  vigorous 
growth,  and,  to  the  exclusion  of  others,  appropriate  to  themselves  a  ^reat  extent  of  the  surfiice 
of  tiie  earth.  Such  are  termed  bf  Humboldt  social  plants.  In  this  way,  and  notwithstand- 
ing the  extreme  poverty  of  the  soil,  the  Seaside  Sedge  (Carex  arenaria),  the  unright  Sea 
Lymegrass  (Elymus  arenarius),  and  the  Sea^reed  or  Marraml^  (Arundo  arenaria;,  occupv  a 
prodigious  surfitce  of  the  sandy  shores  of  Gh^eat  Britain,  almost  to  the  exclusion  of  other 
vegetation ;  their  long,  creeping,  and  entangled  roots  serving  to  bind  the  sands  together,  and 
thus  forming  a  barrier  to  the  encroachments  of  the  sea.  Thus  it  is  with  the  heaths  in  the 
same  country,  where  the  sterile  moors  are  purple  with  the  blosaoms  of  theJieath. 

The  flowers  of  the  Chntians  cover,  as  with  a  carpet  of  the  most  brilliant  ultramarine 
blue,  the  sides  of  the  alpine  hills  in  Switzerland  and  tiie  south  of  Europe.  In  fingland  the 
fields  are  too  often  red  with  Poppies^  and  the  marshes  are  whitened  with  the  ^  snowy  beard" 
of  the  Cottongrass^  and  the  pastures  with  the  blossoms  of  the  Cardamine  pratensis,  so  that 

*  Tte  Celtic  name  of  this  plant  i«  JNii«^«.    A  village  upon  the  tea  coast  of  Norfolk  if  named  Marban,  Arom 
Uw  n«at  abundaooe  in  wiuehxhe  JtrnndoamMria  grows  iu  its  vicinity. 

t  21* 
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thej  tftoear  tt  a  dmtanoe  u  if  covered  with  linen  laid  oat  fat  bleaching,  whence  niisea  the 
vol^pu  Eki^iflh  name*  of  the  latter  plant  Some  of  these  plants  thus  Bvin^  in  society  axe 
ccmtinually  striving  with  their  neigfaboors,  till  the  strongest  dlytain  the  victory.  Many  low 
perennial  and  herlMceoiis  vegetables  are  overpowered  by  a  colony  of  taller  shrubs ;  such  as 
the  Wkin  or  Furze  and  the  Broom :  and  these  in  their  turns  must  occasionally  give  place 
to  trees  and  shrubs  of  a  larger  and  stronger  growth.  Mr.  Brown  has,  however,  noticed  a 
civious  hci  in  regard  to  the  Field  Eryngo  (Eiyngium  campestre,)  and  the  Starthisde 
(Centaurea  Calcitrapa),  which  cover  much  cultivated  ^uhd  upon  the  continent:  viz.  that 
these  two  engrossers  are  never  mixed  together  indiscruninately,  but  that  each  forms  groups 
of  partial  masses,  placed  at  certain  distances  from  their  rivals. 

On  the  other  hand,  there  are  plants,  which,  from  the  circumstance  .of  their  not  increasing 
much  by  root,  or  bearing  few  seeds,  or  such  seeds  as  from  their  li^t  and  volatile  nature  are 
much  dispersed,  and  which  are  not  particular  in  their  choice  of  soil,  do  not  ten  gronpfi^  but 
lie  scattered  (JPlantee  SnarMesj  egreneee^  or  raree^  of  ^e  French). 

The  former  kind,  or  '^social  ptants,'*  are  those  which  it  will  be  most  important  for  us  to 
consider  in  relation  to  Botanical  Geography. 

The  stations  of  plants  being  thus,  as  we  have  already  mentioned,  liable  to  the  influence 
of  physical  agents,  it  becomes  necessary  to  define  them  by  tenns  which  are  calculated  at 
once  to  point  out  the  places  and  the  circumstances  in  whicn  the^  grow.  This,  however,  is 
a  task  of  no  small  difficulty ;  for,  without  swelling  the  list  to  an  unmeasnrable.leng^  it  will 
be  impossible  to  define  the  various  local  situations  of  plants.  There  are  many  aitaatians 
which  produce  only  one  or  two  kinds :  for  example,  the  snow,  in  the  highest  arctic  regicniB 
to  which  travellers  have  attained,  has  been'  found  to  nourish  a^  to  bring  to  the  greatest  per- 
fection that  highly  curious  vegetable,  the  Red  Snow  (Protococcus  nivalis).  The  fro^ 
rTuber  cibarium)  is  found  entirelv  hid  beneath  the  surface  of  the  earth.  Some  fungi  are 
detected  upon  the  dead  horns  and  hoofs  of  animals  (no  plant  exists  upon  living  bodiesf ),  and 
upon  dead  chryndides;  and  bothytm^  and  moeeee  grow  on  the  dung  d[  ammals.  Fkper 
nourishes  the  minute  Cor^ferva  dendroidea :  the  glass  of  windows,  and  the  glass  table  of  the 
microscope,  if  laid  by  in  a  moist  state  for  a  certain  length  of  time,  produce  the  Conferva 
fenesiralis.  Wine-casks  in  damp  cellars  give  birth  to  the  Racodium  ceUare :  and  Dutrochet 
has  detected  living  vegetables  in  Madeira  wine  and  in  Goulard  water,  (a  solution  c^  Saturn). 
These,  however,  and  many  others  that  might  be  noticed,  may  be  numbered  among  the  extra- 
oidinary  stations,  and  they  principally  affect  cryptogamic  vegetables.  In  a  popular  view  of 
the  aibject,  though  we  cannot  altogether  omit  the  notice  of  such  minute  yet  curious  vege- 
table productions,  we  shall  mainly  direct  our  attention  to  the  more  conspicuous  plants ;  and 
they  may  be  thus  divided.  1.  Maritime  or  ealine  plants.  These  are  terrestrial,  but  grow- 
ing upon  the  borders  of  the  ocean  or  near  salt  lakes ;  as  ^e  Saltworts  (Salsolc)  and  Glas^' 
worts  (Salicomiffi),  &c.  Hence  these  plants  abound  in  the  interior  of  Africa  and  the  Rus- 
sian dominions,  where  there  are  saltpans,  as  well  as  on  the  shores.  2.  Marine  Plants. 
This  tribe  is  indeed  mostly  cryptogamic,  and  comprises  the  Alg<By  Fuci,  VlviB,  &c.  The 
pluenogamous,  or  perfect  marine  plants,  are  the  Sea-wracks  (Ruppia  and  Zostera),  and  a 
few  others  allied  to  them.  3.  Aquatic  plants.  Growing  in  fi-esh  water.  Both  stagnant 
pools  and  running  streams  in  various  situations,  abound  in  plants.  Some  are  entirely  sub- 
merged, but  in  this  case,  with  the  rare  exception  of  the  little  Awlwort  (Subularia  aquatica), 
the  lowers  rise  to  the  surface  of  the  water  for  the  purpose  of  fructification.|  4.  Marsh  or 
swamp  plants.  5.  Meadow  and  pasture  plants.  6.  Field  plants.  This  tribe  often  includes 
such  as,  introduced  with  the  grain  sown  in  those  districts,  are  equally  placed  there  by  the 
hand  of  man.  7.  i2ocA;  plants,  which  may  include  the  natives  of  very  stony  spots,  and  such 
as  grow  upon  walls.  Walls,  although  artificial  structures,  are  known  to  produce  many  plants 
in  greater  perfection  than  natural  rock ;  yet  we  must  not  suppose  that  any  vegetable  is 
exclusively  confined  to  this  habitat  The  Holosteum  umbelUUum  and  Draba  muralis  may 
be  cited  as  examples  of  this  tribe  in  England ;  and  amongst  mosses,  the  Chimmia  pubrinata^ 
Tortula  muralis,  &c.  8.  Sarid  Plants.  9.  PlanU  o/  dry  moors,  where  heaths  (Ericc) 
abound.  10.  Plants  which  attach  themselves  to  the  vicinity  of  places  inhabited  by  man. 
Such  are  the  Dock,  Nettle,  &c. ;  these  species  follow  everywhere  the  human  footsteps,  even 

*  Ladi^i  amoek.    Baeli  plants  were  in  olden  time  dedicated  to  Oar  Lady  the  Virpn  Mary. 

t  Sohouw,  indeed,  has  a  tri  be  of  plants  which  he  calla  "  PUmUs  EpixMB,"  ahaeked  to  IMng  aniwtult.  Thus,  he  says. 
Ad  and  other  Algm  are  attached  to  whales,  mussels,  and  barnacles.  But  in  this  case  the  planu  manifesUy  adhere 
to  a  dead  portion  of  the  animal ;  like  those  vegetables  which  exist  upon  the  outer  and  dead  part  of  the  bark  of  trees. 

I  Raymond  certainly  observed,  in  the  Pyrenees,  a  species  of  Oos/ooC,  the  WaUr  CrwfiMt  (Ranunculns  aqua- 
tilts,)  producing  its  flower  and  fruit  wholly  undfer  water ;  but  upon  a  closer  investigation  of  the  phenomenon,  he 
found  that  in  these  cases  the  calyi  enclosed  a  globule  of  air.  with  which  this  important  fhnaion  of  fertilization 
was  performed.  The  curious  aquatic,  ValUtneria  miraUs,  has  a  still  more  wonderflil  contrivance  for  bringing  the 
male  and  female  flowers  in  contact.  The  plant  is  dicBcious.  The  female  flower  is  attached  to  the  parent  ^ant 
by  means  of  a  very  long  sulk,  spirally  twisted  like  a  corkscrew,  so  that  when  it  is  in  perfection,  it  rises  to  the 
surflice  by  the  untwisting  of  the  stalk.  The  male  flowers,  upon  a  separate  plant,  are  almost  sessile,  borne  on  a 
very  short  straight  stem,  which  never  could  reach  the  surfhee  without  detaccdng  themselves  from  the  plant.  Tliis 
th«7  do  at  the  proper  season ;  they  float  upon  the  top  of  the  water  along  with  the  female  flowers,  scatter  their 
pollea,  and  die.  The  female  blossoms  on  the  contrary,  by  the  spiral  twisting  of  their  stalks,  retire,  and  ripen 
their  seeds  under  water. 
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to  the  Huts  alid  cabiiiB  of  the  highest  mountamfl ;  enooun^ped,  periiaps  by  the  presence  of 
animal  iobstancea^  and  the  azote  which  in  such  afubetances  m  Imown  to  abound.  11.  JWect 
piamtSj  consisting  of  such  trees  as  live  in  society.  12.  Plants  of  the  hedges^  as  are  many 
clinibisg  plants,  the  HaneyMuckle^  the  Traveller's  jay^  the  Bryony^  &c.  13^  Subterranean 
pUmte.  Those  that  live  in  mines  and  caves,  and  which,  though  tolerably  numerous  and  im- 
portant, are  yet  mostly  cryptogamous.  One  species,  a  fungus,  yields  a  pale  phosphoric  light 
of  considerable  intensity.  14.  Ahine  or  mountain  plants^  for  it  is  very  difScuIt  to  draw  the 
limit,  and  indeed  they  will  depend  much  upon  latitude.  A  plant  which  grows  upon  a  hill  of 
inconsiderable  elevation  in  Norway,  Lapland,  and  Iceland,  will  of  course  inhabit  the  loftiest 
Alps  of  the  south  of  Europe.  A^^in,  upon  mountains  that  have  no  perpetiikl  snow  lying  on 
thCTi,  alpine  plants  will  be  found  much  higher  than  on  such  as  have  continued  streams  of 
ccdd  snow-water  descending,  which  affect  the  state  oi  the  atmosphere  at  much  lower  regions. 
15.  Parasitic  vlantSf  snch  as  the  Missdtae,  the  various  species  of  LoranJthus^  dtc.,  a^  the 
most  wonderful  of  all  vegetable  productions,  the  RaMesia  Amoldii :  these,  as  their  name 
implies,  derive  nourishment  from  a  living  portion  of  the  vegetable  to  which  they  attach 
themselves.  This  is  the  case,  too^  with  many  Fungi  which  subsist  upon  the  living  foliage 
of  ^Lants ;  some  exclusively  on  the  uroer,  others  as  invariably  on  the  lower  side  of  these 
leaves ;  sjod,  lastly,  the  name  of  16.  Pseudo^rasites  has  been  given  to  a  very  extensive 
tribe,  which  subsists  upon  the  decaved  portions  of  the  trunk  or  branches  of  the  trees  to 
which  they  are  attached,  as  many  of  the  Lichens,  Mosses,  &c. ;  or  which  are  simply  attach- 
ed by  the  surftce  of  their  roots  to  tropical  trees,  obtaining  no  nouriahment  from  tnem,  but 
from  the  surrounding  element  Among  this  number  may  be  reckone4  that  numerous  and 
singular  fiunily  of  3ie  Orchide<B,  calfed,  from  their  nature  and  property,  "  akr  jdants,^* 
CSreatly  as  this  list  might  be  swelled,  we  shall  find  that  even  here  there  is  a  gradation  and 
an  approximatiQn  of  one  tribe  to  another ;  but  these  are  amply  sufficient  for  our  purpose. 

We  have  been  able  to  account  in  some  measure  for  the  stations  of  plants,  afl^ted  as  these 
are  by  local  circumstances ;  but  the  study  of  the  succeeding  part,  which  refers  to  their  habi' 
iaUons,  considered  in  their  most  extensive  scale,  for  instance,  as  belonging  to  certain  regions 
or  countries,  we  shall  find  to  be  much  more  difficult;  and  we  must  fr^uently  be  content  to 
study  and  to  admire  the  amazing  variety  of  veipetable  forms  which  the  beneficent  hand  of 
natore  has  scattered  over  the  different  parts  of  our  world,  without  bein^  able  to  account  for 
these  important  phenomena.  In  New  Holland  we  find  almost  exclusively,  all  the  species 
cf  Bankna,  Chodenia,  and  Eipacris,  and  the  curious  Acacus  without  leaves,  but  vrith  peti- 
olee  so  much  enlarged  as  to  assume  the  shape  and  perform  the  functions  of  leaves.  At  the 
Cape  of  Ciood  Hope,  the  Fig  Marifolds  (Mesembryanthema),  the  Stapeli^  the  numerous 
kinds  oilxia,  QUMolus,  Pelargontum,  and  Protea  abound.  The  Aurantiacets,  the  fiunily 
of  plants  to  which  the  Orange  and  Lemon  belong,  are  of  Astatic  ori^ ;  as  the  Camellia 
and  Tltea  are  of  Chinese.  Those  curious  plants,  the  MutintB,  the  various  species  of  Fuch- 
tia^  the  dnchonte  or  medicinal  barks,  the  Cacti,  are  all  peculiar  to  South  America.  If  a 
few  of  them  are  found  in  other  countries,  such  circumstances  are  of  very  rare  occurrence, 
and  do  not  overturn  the  general  laws  for  the  exclusive  existence  of  many  plants  in  certain 
conntriea  There  are  in  die  temperate  parts  of  Europe  one  species  of  Ixia,  one  of  GladtO" 
luB^  and  in  the  north  of  Africa  and  south  of  Europe  a  few  kinds  of  Fig  Marigold,  Within 
the  tropics  the  genera  of  plants  throughout  Asia,  Africa,  and  America,  are  similar,  but  rare- 
ly are  the  species  the  same.  This  rule  nearly  holds  good  on  the  opposite  continents  in  tem- 
perate climates..  We  find  the  Oriental  Plane  (Platanus  orientalis)  in  the  old  world,  and 
the  Occidental  Plane  (P.  occidentalis)  in  the  new.  Even  in  the  two  hemispheres,  in  simi- 
lar parallels  of  latitude,  the  genera  of  plants  have  a  great  afSnity :  the  southeni  extremity 
of  me  great  continent  of  America  has  many  in  common  with  the  north  of  Europe ;  and  the 
plants  oif  the  latter  region,  transported  thither,  succeed  extremely  well. 

To  what  extent  plaints  migrate,  unaided  by  man,  it  is  not  easy  to  say ;  but  that  such  mi- 
gimtioQ  is  going  on,  by  various  means  and  causes,  cannot  be  questioned.  Islands  which  lie 
near  to  continents,  and  which  evidently  appear  at  one  period  to  have  been  joined  with  them, 
as  Epg^y"^  for  example,  although  they  may  contain  a  vegetation  similar  to  that  of  the  neigh- 
bouring continental  shores,  have  always  a  smaller  number  of  species ;  and  this  can  <mly  be 
acooonted  for  by  the  interruption  which  straits  or  seas  occasion  to  the  progress  of  the  seeds. 

The  Field  Ermgo  (Eryngium  campestre),  to  which  we  have  already  alluded,  the  Venus^s 
lookiag'glaas  (Campanula  Speculum),  and  many  other  plants  of  France  and  Germany,  seem 
to  stop  at  the  line  formed  hj  the  sea;  yet  these,  and  many  other  vegetables  of  France,  reach 
a  limit  upon  the  same  contment  more  northern  than  any  part  of  England. 

The  migration  of  plants  may  be  reckoned  to  be  facilitated  by  the  following  causes.  1.  T%e 
sea  and  its  currents,  but  to  a  very  limited  extent;  for  if  the  seed  be  of  such  a  nature  that 
the  water  penetrates  its  integuments  and  reaches  the  embryo,  life  is  destroyed.  Yet  to  such 
a  distance  are  they  carried  W  this  medium,  that  upon  the  coasts  of  Britain,  of  Iceland,  and 
Norway,  the  seeds  of  the  West  Indies  are  frequently  cast,  and  it  is  said  sometimes  even  m 
a  fit  state  fixr  vegetation.  2.  Risers,  by  the  continual  movement  of  their  waters,  convey 
many  plants  to  a  considerable  distance  from  their  original  place  of  growth ;  and  the  banks 
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of  streams  are  genenlly  adorned  with  a  regetaticxi  of  a  more  varied  kmd  tiban  the  districts 
remote  finm  tfa^  Thus,  toes  the  distent  species  of  Saxifrage  and  other  alpine  plants 
are,  in  moontainocis  re^poos,  fatooght  down  mm  the  higher  sitoalioDS,  and  floariah  m  the 
▼alleys  8.  Wtiub,  which  waft  the  light,  winged,  and  paj^xne  seeds  to  Jmmeime  distanceav 
and  by  means  of  which  they  are  widely  dispersed.  4.  AmmdU^  which,  in  wandering  from 
place  to  place,  often  carry  on  their  coats  those  seeds  idiich  have  hooked  bristles,  dec  5l 
Btr(2f,  which,  swallowing  berries  and  other  ftnits,  pass  the  seeds  in  a  perfect  state,  and,  it 
IS  even  said,  sometimes  tetter  fitted  fat  germination  than  beftre.  In  this  manner  the  seeds 
are  often  deposited  in  the  pUces  necessary  for  their  growth,  and  to  which  they  could  not 
otherwise  have  reached ;  of  which  a  &miltar  instance  is  found  in  the  MitweUoe, 

Man  is  howerer  the  most  active  a(^nt  in  the  diqtersioo  of  plants,  and  we  must  not  over- 
look the  important  conseqaences  of  his  influence.  Sometimes,  indeed,  the  causes  are  acci- 
dental, but  more  fireqnently  intentionaL  The  shipwreck  of  a  vessel  on  the  island  of  (jSuemsey, 
having  some  bolbs  on  board  from  the  Cape  of  Good  Hope,  caused  a  plant  to  propagate  in  the 
sands  upon  the  shores  of  that  mild  climate,  to  which  has  been  since  given  thenameof  .Ajro- 
ryttif  8amien$i9  at  Guenuey  LUjh  and  a  branch  of  trade  of  some  importance  is  carried  on 
in  the  sale  of  this  very  rooL  At  finenos  Ayres,  a  Jfodet  oiArtiekoke  (Cynaia  Gaidon- 
culus)  has  increased  so  much  by  seeds  imported  firom  Europe,  that  Mr.  Head,  in  his  amusiiiff 
**  Sketches  of  a  Journey  across  the  Pampas,**  &c  tells  us  that  '^there  are  three  rmous  or 
vegetation  between  Buenos  Ayres  and  the  base  of  the  Cordilleras;  a  qpace  of  900  miles : 
the  first  of  which  is  covered,  for  180  miles,  with  clover  and  thitUeg,  This  region,**  the 
author  continues,  ^varies  vritii  the  seasons  of  the  year  in  a  most  extraordinary  manner.  In 
winter,  the  leaves  of  the  thistles/*'  are  large  and  luxuriant,  and  the  whole  sur&ce  of  the 
country  has  the  rough  appearance  of  a  turnip  field.  The  clover  in  this  season  is  extremely 
rich  and  strong ;  ana  the  sight  of  the  wild  cattle  grazing  in  fiill  liberty  on  such  pasture  is 
very  beautiful.  In  spring  the  clover  has  vanished,  the  leaves  of  the  thistles  have  extended 
along  the  ground,  and  the  country  still  looks  like  a  roo^  crop  of  turnips.  In  leas  than  a 
month  the  change  is  most  extraordinary ;  the  whole  region  becomes  a  luxuriant  wood  of 
enormous  thistles,  which  have  suddenly  shot  up  to  a  height  of  ten  or  eleven  feet,  and  are  all  in 
full  bkxim.  The  road  or  path  is  hemmed  in  on  both  aides;  the  view  is  completely  obstructed; 
not  an  animal  is  to  be  seen;  and  the  stems  of  the  thistles  are  so  close  to  each  other,  and  so 
strong,  that^  independent  of  the  prickles  with  which  they  are  armed,  they  form  an  impene- 
trable barrier.  The  sudden  growth  of  these  phnts  is  quite  astoniidiiiig ;  and  though  it 
would  be  an  unusual  misfortune  in  mDitary  history,  yet  it  ia  really  possiUe  that  an  invading 
army,  unacquainted  with  this  country,  might  be  imprisoned  bv  these  thistles  before  it  had 
time  to  escape  tram  them.  The  summer  is  not  over  before  the  scene  undergoes  another 
rapid  change :  the  thistles  suddenly  lose  their  sap  and  verdure,  their  heads  droop,  the  leaves 
shrink  and  fode,  the  stems  become  black  and  dead ;  and  ittej  remain  rattling  with  thd 
breeze,  one  against  another,  until  the  violence  of  the  pampero  or  hurricane  levels  them  with 
the  ground,  when  they  rapidly  decompose  and  disappear,  the  clover  rushes  up,  and  the  scene 
is  again  verdant'' 

'Ae  strong-scented  Everlasting  (Elichrysnm  foetidum),  a  native  of  the  Cape  of  (jood  Hope, 
has  found  a  soil  and  climate  equ^y  suited  to  its  growth  on  the  shores  of  Brest,  where  it 
covers  a  great  portion  of  the  sands,  to  the  ezclusicm  of  the  aboriginal  natives  of  the  8oU. 
Wheat  is  supposed  to  be  indigenous  to  Barbaiy.  The  potatoe,  first  found  in  South  America, 
is  now  cultivated  all  over  the  world.  jRice,  mxn  Asia,  is  grown  to  an  immense  extent  in 
America,  dtc. ;  these,  and  many  other  plants  simikrlv  circumstanced,  which  we  could  men- 
tion, together  with  those  that  adorn  our  gardens,  often  owe  their  wide  difiusion  to  having 
escaped  into  uncultivated  places,  and  become  to  a  certain  degree  naturalised  there. 

But  there  are  limits  to  migration,  for  some  of  which  we  can  account,  and  for  others  we 
cannot  Even  many  garden  plants,  which,  escaping  by  accident,  or  designedly  placed  in 
uncultivated  spots  so  as  to  appear  wild,  have  only  for  a  time  maintained  a  languid  existence, 
and  then  have  disappeared  altogether.  Thus  we  know  that  the  beautifiil  GerUianeOa  (Gen- 
ttana  acaulis)  cannot  have  a  title  to  a  place  in  the  British  Flora,  nor  can  some  others,  which 
are  mere  outcasts  firom  gazden&  Some  plants  are  wholly  confined  to  particular  spots,  and 
can  be  found  nowhere  elw.  The  Tree^Pink  (Dianthus  arboreus)  grows  still  on  the  smgle 
rock  in  the  island  of  Crete,  where  Prosper  Alpinus  first  detected  it ;  and  the  Double  Cocoa- 
nut  of  the  isle  Praslin,  one  of  the  little  paap  of  islands  called  the  Seychelles,  notwith^ 
standing  the  annual  migration  of  its  nuts  for  many  thousands  of  miles,  has  never  established 
itself  in  any  other  place.  Nature  has  planted  the  common  Thr^  (Statice  Armeria),  the 
Scurty  Ctrasseg  (Cochlearia  anglica  and  danica),  and  the  JRo»e-root  (Bhodiola  rosea),  in 
rocky  and  stony  places,  upon  shores  and  cm  the  tops  of  the  highest  mountains;  yet  tiiese 
plants  are  never  found  m  any  intennediate  places. 

The  viMle  obstacles  to  the  migration  o/nlants  are — 

(1.)  T%e  sea,  which,  though  we  have  mtroouced  it  as  a  means  of  extending  the  habitatiooB 

I  ^J!^^'I^l'"®"'  ^"  '^^  Herbarium,  we  have  aiieertained  that  thii  tkUtU  in  tbe  Onrdeam (Cyntkn  CardanculwX 
luroaoeed  no  doubt  (torn  Europe  as  an  article  of  food,  but  now  growing  wild,  useleee,  and  pernicious. 
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of  phnta^  18  yet  a  ftr  greater  impediment,  by  the  injury  it  does  to  the  seeda,  and  the  diffi- 
culty of  their  being  conveyed  to  distant  countries  in  a  sufficiently  short  time  to  prevent  the 
natoial  death  of  the  seed.  It  must  be  observed,  tooy  that  the  ipreater  number  of  seeds  have 
a  specific  gravitjr  heavier  than  that  of  water  when  in  a  living  state.  The  Double  Coeotf 
mUj  when  found  floating,  has  always  lost  its  vegetative  property.  The  living  nut  is  im- 
mensely heavy,  and  Would  inevitably  sink. 

(3.)  Ihjf  and  hwming  eieserls.  These,  in  spite  of  their  oases,  which  have  been  happily 
assimilated  to  the  isles  of  the  ocean«  prove  a  powerful  obstacle  to  the  transport  of  seeds. 
Thus,  those  districts  of  Africa  which  are  separated  from  one  another  by  the  scorching  sands 
of  Sahara  exhibit  a  great  dissimilarity  in  their  vegetation.  The  plants  of  Morocco  and  the 
northern  parts  of  Africa  have  little  resemblance  to  the  indigenous  growth  of  Senegal ;  whilst 
the  affinity  of  the  vegetables  brought  by  Caillaud  from  Upper  E^pt  to  those  collected  by 
Palisot  de  Beauvois  in  Oware  and  Benin  would  in  itself  lead  to  the  conclusion  that  no  very 
great  and  continued  deserts  intervene  between  these  frr  distant  countries^ 

(8.)  iUoimtotn  range*.  The  barriers  which  these  present  would  almost  be  insurmountable, 
were  it  not  for  the  defiles  which  here  and  there  occur,  forming  passages  for  men  and  ani- 
mals, as  well  as  for  plants.  Thus,  th^  plants  on  the  Italian  side  of  the  Alps  are  quite  difier- 
ent  from  those  on  the  Switzerland  side ;  those  of  the  Spanish  Pyrenees  from  those  of  the 
French  Pyrenees ;  and  it  was  a  subject  of  peculiar  regret  to  the  enterprising  Drummond, 
when  he  reached  the  summits  of  the  Rocky  Mountains  in  North  America,  th£t  his  commis- 
sion did  not  allow  him  to  penetrate  fiuther  into  the  western  side  of  that  great  continent, 
where  he  found,  every  step  ne  took,  a  vegetation  very  difierent  from  what  had  been  presented 
to  him  by  the  eastern  side. 

A  knowledge  of  the  Natural  Orders  of  plants  is  in  no  department  of  botany  so  important 
■s  in  treating  of  their  geographical  distribution.  The  system  of  linnieus,  oar  the  Artificial 
Amngement,  does  not,  as  we  know,  regard  the  habits  and  affinities  of  vegetables,  but  simply 
and  beautiftdly  points  out  to  us,  l^  certain  characters,  the  means  of  arriving  at  the  know- 
ledge of  any  giyen  species.  The  natural  method,  which  owes  so  much  to  the  labours  of 
Jussiea,  Dewidolle  and  Brown,  has  a  higher  object  in  view,  that  of  grouping  plants  together 
acoordmg  to  their  natoial  ^ffinitum ;  snd  by  such  an  arrangement  we  are  oftoi  led  to  other 
and  very  important  resnltsi  The  primary  divisions  of  the  Natural  Method  are,  first,  aoott- 
uoNMOBB,  or  plants  which  have  no  cotyledons  to  the  seed :  these  are  synonymous  to  the 
Ciyptogamia,  and  include  the  Moeteey  lAchene^  Sea-weede^  Fungi,  Ferns,  &c. ;  secondly, 
wamcomuoMmEm;  those  whose  seeds  have  one  cotyledon,  such  as  the  Chaesee,  lAHaeecue 
Plants,  the  Rushes,  Sedges,  the  Pakns,  <f«. ;  and,  thirdly,  nicoTTLKnoinBi,  or  the  plants 
which  have  two  at  rarely  more  cotyledons  to  the  seed,  such  as  our  Shrubs  and  Trees,  and 
very  many  Herbaceous  Plants,  ikich  of  these  possesses  external  characters  which,  though 
not  yery  easihy  defined  in  words,  yet  cannot  fail  to  strike  the  observer  who  devotes  his  atten- 
tion, even  for  a  little  while,  to  the  subject;  and  we  find  that,  in  a  great  proportion  of 
instances,  they  have  not  only  a  peculiar  station,  but  that  their  geografnical  distribution  is 
difiSsrent. 

The  ▲ooTTLXDOHovs  plants  increase  in  number  in  propOTtion  to  the  other  great  classes,  as 
we  recede  fiom  the  equator  to  the  poles ;  with  the  exception,  however,  oi  the  Ferns,  Tlie 
latter  abound  more  within  the  tropics  than  anywhere  else :  not,  however,  so  much  in  open 
plains  as  in  the  sheltered,  moist,  and  hilly  countries ;  so  that  their  maximum  is  in  the  moun- 
taimoB  part  of  the  tro{Ncs.  The  island  of  Martinique  afibrded  to  the  Abbe  Plumier  a  rich 
and  abundant  harvest  of  ferns;  and  some  isles  of  small  extent  are  said  to  have  one4hird  of 
their  vegetation  composed  of  this  khid  of  plants. 

Among  the  iioifooamuEDoiious  Plants,  the  Palms  are  exclusively  confined  to  the  tropics : 
iSbe  LUiaceaus  plants  abound  there  and  in  the  warm  zones ;  the  three  fiunilies  of  Grasses, 
Sedges  (Cjrpeiacec),  and  Rushes  (Junci),  present  some  important  differences  in  regard  to  a 
comparison  with  the  pbenogamous  or  flowering  plants.  The  disparity  between  these  latter 
and  the  grasses  is  not  great  in  each  of  the  zones ;  whilst  the  two  other  fiimilies,  the  Qfpe- 
raee€s  and  Junci,  HiTyiiniah  near  the  equator  and  increase  towards  the  north.  Nevertheless, 
there  are  exceptions  to  this  rule;  for  the  grasses  are  very  rare  upon  the  coasts  of  Cireenland. 
In  what  we  have  now  said,  we  allude  to  the  grasses,  dec.  in  a  wild  state ;  havmg  no  refor- 
ence  to  those  regions  where  so  many  of  the  grass  tribe,  as  the  Wheat,  Barley,  Ciit,  Maize, 
Rjfc,  Rice,  &jc„  are  found  simply  in  a  state  di  cultivation. 

The  Dioomxnoiious  plants  are  the  most  extensively  distributed,  and  we  must  olfer  some 
fiirther  remarks  upcm  them.  The  Com^pound  or  Syi^enesiofus  plants  (Composite),  as  every 
one  knows,  form  a  very  extemlve  natural  family.  They  are  diflfaeed  throughout  the  whole 
ewtfa,  but  they  are  most  abundant  in  the  temperate  and  tropical  climates.  Fewer,  however, 
of  them  are  foond  in  the  warm  regions  of  equinoctial  America  than  in  (he  sub-alpine  and 
tempente  districts  of  the  same  country.  At  the  Conp;o  and  Sierra  Leone  in  Africa,  in  the 
East  indies  and  New  Holland,  they  exist  m  comparatively  smaller  numbers  than  in  other 
reffione  situated  m  simflar  pan]le]«»  but  which  affind  situations  BKoe  congenial  to  their 
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growth.  Ajgain,  in  the  frozen  zone,  in  Kamtschatka  and  Lapland,  the  relative  proportioQ  of 
plants  of  this  fiunily  is  one-half  leas  than  in  the  temperate  ciimatee. 

The  LegummouM  plants  (to  which  the  Pea,  the  Bean,  dtc  belong,  and  such  as  bear  papi- 
liooaceoos  flowers,)  abound  most  in  the  equinoctial  regions :  they  diminish  gradually  in  eaJcfa 
hemisphere  in  diverging  from  the  equator,  except  indeed  in  certain  countries  where  particu- 
lar genera,  by  the  multiplicity  of  their  species,  give  a  peculiar  feature  to  the  vegetation,  as 
in  £beria  and  the  vast  provinces  of  Russia,  where  so  many  AttragaU  or  Bitter-vetches  are 
ibund. 

Mr.  Brown  has  judiciously  separated  the  natural  order  of  Rubiacec  into  two  groups : 
those  with  verticillate  leaves  and  no  stipules  (the  SteUaUt  of  Linnsus),  to  which  belong  the 
Ch)o§egra»$  (Cjalium),  Madder  (Rubia),  &c.,  and  which  are  almost  peculiar  to  the  temperate 
zones;  and  the  true  Rubiace^R,  with  opposite  pairs  of  leaves,  and  two  opposite  stipules 
(which  are  in  fact  abortive  leaves,  and  thus  show  their  affinity  with  the  StellaUgX  to  which 
belong  the  real  medicinal  barkt  (or  Cinchons),  and  some  other  nearly  related  plants  pos- 
sessing similar  virtues :  these  latter  are  almost  wholly  confined  to  the  equinoctial  regiona. 

The  two  well-known  and  extensive  natural  fiimilies,  the  Umbelliferotu  and  Cnicifennu 
plants,  are  very  rare  in  the  tropics,  if  we  except  the  mountains.  They  abound  in  the  south 
of  Europe,  and  especially  about  the  valley  or  basin  of  the  Mediterranean. 

SacT.  IV. — View  of  Botanical  Regions. 

To  divide  the  globe  into  botanical  regions  or  districts  will  not  be  difficult,  seeing  that  cer- 
tain countries  possess  a  peculiar  v^etation,  and  that  numerous  impediments  prevent  emi- 
Sation;  seeing,  too,  that  certain  rorms  or  tribes  are  incompatible  with  certain  climatea. 
.  De  CandoUe  has  constituted  twenty  of  those  regions ;  but  although  each  is,  to  a  certain 
degree,  peculiar  in  its  vegetable  productions,  it  wouU  require  more  space  than  we  can  devote 
to  such  a  subject  to  characterise  them.  We  must,  therefore,  content  ourselves  with  giving 
a  bare  list  1.  If$;per6oreon  region.  This  district  includes  the  northern  extremity  of  Asia, 
Europe,  and  Amenca ;  and  gn^ually  merges  into  the  following.  2.  European  region ; 
comprising  all  Europe,  except  the  part  bordering  upon  the  pole,  and  the  southern  districts 
approaching  the  Mediterranean.  ,  To  the  east  it  extends  to  the  Altaic  mountains.  3.  Sibe^ 
rian  region,  comprehending  the  great  plains  of  Siberia  and  Tartary.  4.  Mediterranean 
region ;  comprising  all  the  basin  of  this  great  inland  sea ;  that  is,  Afiica  on  this  side  the 
Sahara,  and  that  part  of  fkirope  which  is  Weltered  from  the  north  by  a  more  or  less  conti- 
nued range  of  mountains.  5.  Oriental  region ;  thus  called  relatively  to  southern  Europe, 
and  containing  the  countries  bordering  upon  the  Black  and  Caspian  Seas.  6.  India,  with 
its  archipelaga  7.  China,  C!ochinchina,  and  Japan.  8.  New  Holland.  9.  The  Cape  of 
Good  Hope,  or  southern  extremity  of  Africa,  beyond  the  tropics.  10.  Abyssinia,  Nubia,  and 
the  Mozambique  Oxist  (imperfectly  known).  11.  Equinoctial  Africa ;  viz.  the  neighboui^ 
hood  oi  the  Congo,  the  Senegal,  and  Nig^r.  12.  The  Canary  Isles.  13.  The  United 
States  of  North  America.  14.  The  Western  and  Temperate  Coasts  of  North  America. 
15.  The  West  Indian  Isles.  16.  Mexico.  17.  Tropical  South  America,  la  ChUi.  19. 
Southern  Brazil  and  Buenos  Ayres.    20.  Tlie  Straits  of  Magellan. 

Many  of  the  productions  of  these  regions  will  be  considercwi  somewhat  at  large  in  other 
parts  of  this  work ;  and  we  shall  conclude  our  introductory  sketch  of  Botanical  Ueography 
by  a  notice  of  Professor  Schouw's  Phyto- Geographies  or  General  Botanical  Division  of  the 
Globe.  This  is  illustrated  by  a  map,  which  accompanies  this  memoir.  Unlike  M.  Be  Can- 
dolle.  Professor  Schouw  characterises  the  regions  by  the  most  remarkable  feature  of  their 
vegetation,  adopting  commonly  used  geograplucal  terms  only  where  he  conceives  that  a  cer- 
tain division  of  the  earth  ought  to  constitute  a  distinct  region,  but  is  not  sufficiently  acquainted 
with  its  productions  to  determine  and  define  their  forms.  He  makes  the  characteristic  fea- 
ture of  his  regbns  to  depend  on  these  facta :  first,  that  at  least  one4ialf  of  the  species  should 
be  peculiar  to  that  region;  secondly,  that  at  least  a  quarter  of  the  genera. should  belong 
exclusively  to  it,  or  at  least  have  there  a  decided  maximum,  so  that  their  species  in  other 
districts  might  merely  be  considered  as  their  representatives ;  and,  thirdly,  that  individual 
fiuniUes  of  t>lants  be  either  peculiar  to  the  region,  or  else  have  their  maxima  there ;  never- 
theless, when  this  last  characteristic  is  wanting,  while  tiie  difference  in  genera  and  species 
is  very  considerable,  it  may  yet  be  admitted  as  a  region. 

Pnrfessor  Schouw  in  this  manner  reckons  twenty-two  regions: — 

(1.)  Region  of  Saxifrages  and  Mosses,  or  the  Alpine  Arctic  Flora. — ^This  corre^xuids 
with  De  CandoUe's  first  region,  and  comprehends  all  the  countries  within  the  polar  circle ; 
namely,  Lapland,  the  north  part  of  Russia  and  Siberia,  Kamtschatka,  Russian  Ajnerica,  part 
of  British  America,  Greenland,  and  Iceland ;  but  Professor  Schouw  adds  to  it,  with  much 
propriety,  part  of  the  Scottish  and  Scandinavian  mountains,  as  far  as  they  fall  within  the 
alpme  region,  as  also  the  mountidns  in  the  southern  and  central  parts  of  Europe,  inasmuch 
as  they  are  related  to  the  alpine  region&  It  is  characterised  by  the  abundance  of  mosses 
and  Helens,  the  presence  of  the  Saxifrages,  Gentians,  Chickweed  tribe  (Alsinee),  Sedges, 
and  Willows;  an  entire  absence  of  tropical  fiunilies;  a  considerable  decrease  of  the  peculiar 
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fimns  of  the  temperate  zone ;  by  the  forests  of  beech  or^r,  or  else  the  total  want  of  trees ; 
the  scarcity  of  animals,  and  the  prevalence  of  csspitose  plants,  whose  blossoms  are  large  in 
proportion,  and  generally  of  a  pale  colour. 

(2.)  Region  of  the  UmbeUiferous  and  Cruciferous  flatUs, — ^This  tribe  takes  in  the  whole 
of  Europe,  except  what  bel<xi^  to  the  preceding  division,  from  the  Pyrenees,  the  mountains 
of  the  south  of  France,  of  Switzerland,  aiid  the  north  of  Greece,  the  greater  part  of  Siberia, 
and  the  country  about  Mount  Caucasus.  Schouw  has  characterized  it  by  the  cruciferoiu 
mud  umbeUiferous  plants,  because  they  form  a  larger  portion  of  the  total  number  than  any 
other  kinds,  and  because  it  may  thus  be  best  separated  from  the  vegetation  of  North  America 
in  the  same  parallel  It  is  not  easily  distinguished  from  the  next  region ;  but  it  may  be  said 
of  it,  that  Fungi  abound  more,  that  the  Roeaceous  fimiily  and  the  Crowfoots  (Ranunculaceae), 
the  Amentaceous  and  Coniferous  tribes  (Pines),  form  rather  a  large  proportion ;  that  it  bears 
a  resemblance  to  many  of  the  polar  forms,  especially  in  the  abundance  of  its  Sedges  (Cype- 
lacee) ;  that  its  meadows  are  most  flourishing,  and  that  almost  all  the  trees  are  deciduous  in 
winter.  In  the  northern  part  of  this  region,  the  Cichoracete  (a  tribe  of  the  Composite  or 
syngenesious  plants,  including  the  Endive,  Lettuce,  Dandelion,  &c.)  much  prevail ;  while 
in  its  southern  division,  or  in  northern  Asia,  the  CynarocephaUe  (Artichoke  and  Thistle 
tribes),  together  with  the  Butter-vetches  (Astragali),  and  Saline  plants  (Sea^worts  and  Glass- 
worts),  seem  to  have  their  maximum. 

^3.)  Region  of  the  Labiate  flowers  and  Caryophyllete  (to  which  the  Pink,  the  Catchfiy, 
the  Sandworts,  &c.  belong) ;  or  the  Mediterranean  Flora. — ^This  is  bounded  on  the  north  by 
the  Pyrenees,  the  Alps  of  Switzerland  and  of  the  south  of  France,  and  the  north  of  Greece, 
and  thus  includes  the  three  peninsulas  of  southern  Europe,  namely,  Spain,  Italy,  and  Greece ; 
on  the  east  by  Asia  Minor  and  its  islands ;  on  the  south  it  takes  in  Egypt  and  all  the  north 
of  Africa  as  fiir  as  the  deserts;  and,  lastly,  it  includes  the  Canary  Islands,  Madeira,  and  the 
Azores.  It  is  marked  especially  by  the  two  &milies  above  mentioned,  which  are  much  rarer 
both  to  the  north  and  south  of  the  countries  just  enumerated,  and  in  the  corresponding 
parallels  in  North  America.  The  Composite,  tne  SteUatte  {Goosegrass,  Madder,  &c.),  and 
the  rouffh-leaved  plants  (Ajpert/b/ue),  are  here  in  considerable  numbers,  as  well  as  in  the 
similar  latitudes.  A  few  tropical  plants,  or  individuals  allied  to  them,  now  appear ;  one  or 
two  Palms,  the  Laurels,  the  Arum  tribe,  the  Terebinihacete  (Pistacia,  &c.),  some  tropical 
grasses  and  true  Cyperace^.  Nightshades  (Solanee),  Leguminous  plants,  the  Mallow  and 
Nettle  tribes,  and  the  Spurges  (Euphorbiaceie),  increase ;  Evergreens  are  numerous ;  vege- 
tation never  entirely  ceases,  but  verdant  meadows  are  more  rare.  This  region  may  be  sub- 
divided into  provinces :  of  the  Cisti,  Spain  and  Portugal ;  of  the  Sage  and  Scabious,  the 
south  of  France,  Italy,  and  Sicily;  of  the  shrubby  Labiata,  the  Levant,  Greece,  Asia  Minor, 
and  the  southern  part  of  the  Caucasian  country ;  and  of  Houseleeks  (Semperviva),  the  Canary 
Isles,  probably  also  the  Azores,  Madeira,  and  the  north-west  coast  of  Africa.  Many  Sem- 
pervfvce,  some  succulent  plants,  l^aurges  and  Caealue,  characterise  especially  this  province. 

(4.)  The  Japanese  region, — The  eastern  temperate  part  of  the  old  contment,  namely, 
Japan,  the  north  of  China,  and  Chinese  Tartary,  probably  forms  a  peculiar  region ;  but  we  are 
too  little  acquainted  with  the  botany  of  these  countries  to  admit  it  with  certainty,  and  still 
less  are  we  able  to  define  correctly  the  characteristics  of  its  Flora.  Of  the  358  genera  found 
in  Japan,  270  occur  in  Europe  ana  the  north  of  Africa,  and  about  the  same  nunmer  in  North 
America ;  so  that  its  Flora  seems  to  occupy  a  middle  place  between  those  of  the  old  and  new 
worlds^  Its  vegetation,  indeed,  approaches  more  to  the  tropical  than  to  the  European ;  for 
we  meet  with  the  Cycas  family,  the  ScitaminetB  (to  which  belong  the  Oinger,  Cardamom, 
&c.),  the  Bananas,  the  Palms,  the  AnoMB  or  Custard-apples,  and  the  Sapindacem ;  so  that 
there  is  a  considerable  affinity,  as  might  be  expected  from  its  situation,  to  the  flora  of  India. 
The  families  of  the  Buckthorns  (Rhamni)  and  Honeysuckles  are  found  in  a  relatively  con- 
siderable number,  and  they  exhibit  some  peculiar  genera ;  thus,  perhaps,  this  region  might 
be  correctly  termed  that  of  the  Rhamni  and  the  Caprifoliace<B. 

(5.)  Region  of  the  Asters  and  Solidagos  (Michaelmas-daisies  and  golden-rods.) — ^The 
eastern  part  of  North  America,  with  the  exception  of  such  as  belongs  to  the  first  or  arctic 
district,  comprehends  without  doubt  two  regions ;  for  amongst  417  genera  in  Walter's  Flora 
of  Carolina,  117  are  wanting  in  Barton's  Flora  of  Philadelphia.  The  northern  divimons  of 
the  United  States  have,  indeed,  but  few  ^nera  which  do  not  occur  also  in  the  southern ;  but 
this  only  shows  that  a  similar  relation  exists  here  to  what  takes  place  between  the  north  and 
south  of  Europe.  The  southern  region  will  include  Florida,  Georgia,  Alabama,  Mississippi, 
Louisiana,  ana  Carolina ;  the  northern  contains  the  other  states  or  North  America.  What 
characterises  this  region  is  (besides  the  number  of  species  of  the  genera  Aster  and  Solidago), 
the  great  variety  of  Oaks  and  Firs ;  the  very  few  Cruciferm  and  Umbelliferte,  dchorScets 
and  Cynaroce^haUe ;  the  total  absence  of  the  genus  Erica,  and  the  presence  of  more  nume- 
rous species  <k  the  allied  &mily  of  Vacdnium  (Whortleberries)  them  are  to  be  met  with  in 
Europe. 

(6.)  Region  ofMagndlut, — ^This,  which  comprises  the  southern  parts  of  North  America, 
is  separatOT  fram  the  preceding  reffion  by  the  number  of  tropical  fbrms  which  here  appear. 
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and  wkich  ihow  themselves  more  firequently  than  on  the  similarparallelsof  the  old  continent 
(such,  for  instance,  as  the  ScilaminetBt  Cffcaded^  Anonacea,  Sofindacem^  MelastomeOf 
Cacti,  &c.)  From  the  old  world,  too,  in  corresponding  latitudes,  it  is  still  fhrther  distin- 
guished by  a  smaller  proportion  of  Labiat€b  and  CaryophyUem ;  and  by  having  more  trees  of 
broad-shining  foliage  and  splendid  blossoms,  (the  Magnolias,  the  Tulifrtree,  the  Horser 
chestnut,  6lc.)  and  with  pinnated  leaves  (the  Gleditschut,  RMni€B,  Acacia,  &c.) 

(7.)  Region  of  the  Cacti,  Peppers,  and  Melastomas ;  a  very  extensive  regi<m,  inclading 
the  lower  districts  of  Mexico^  Gaatemala,  the  West  Indies,  New  Grenada,  Venezuel^ 
Guiana,  and  Peru,  perhap  also,  a  part  of  Brazil ;  in  short,  all  intertropical  America.  The 
three  families  here  mentioned  app^  peculiarly  to  characterise  these  countries ;  for  the  first 
belonjgfs  exclusively  to  America,  and  of  the  other  two  there  exist  comparatively  few  species 
out  or  these  districts.  Palms,  the  RubiaceiB,  the  Solane^B,  (in  which  are  classed  the  NighU 
shades  and  Potatoe),  the  roughAeaved  plants  (Boraginec),  the  Ptusion-Jtowers  and  Compo-^ 
sita,  are  here  very  common.  It  may  admit  of  sevenl  provinces,  as  that  of  the  Ferns  and 
Orchidea  (in  the  West  India  islands) ;  of  the  Palms  (the  ccmtinent  of  South  America.) 
Brazil  ought  certainly  to  constitute  a  peculiar  province,  if  indeed  it  be  not  a  distinct  region ; 
and  the  works  of  Spix  and  Martins,  St  Hilaire,  the  Prince  de  Neuwied,  &c.,  will  soon  enable 
us  to  characterise  its  vegetable  forms.  The  MelastonuD  and  Palms  appear  to  belong  to  the 
more  numerous  inmates  of  this  region. 

(8.)  Region  of  the  Cinchona  (or  Medicinal  Barks.) — ^It  appears  from  Humboldt's  works 
that  the  middle  districts  (such  at  least  in  respect  to  their  altitude)  of  South  America  should 
form  a  distinct  region  flrom  that  last  mentioned;  as  thej^  differ  considerably  iVom  the  low 
lands ;  and  the  name  now  proposed  seems  to  be  characteristic  of  their  ve^tation,  at  least  of 
Peru  and  New  Grenada,  though  certainly  not  of  Mexico,  whera  the  species  of  Cinchona  hie 
wanting. 

(9.)  Region  of  EscaUonite,  Vaccinia  (Whortleberries),  and  Wintera  (Winter's  Barks). 
— ^These,  according  to  Humboldt,  occupy  the  highest  parts  of  South  America.  Besides  the 
plants  mentioned,  there  belong  to  this  region  many  species  of  Lobelia,  Gentian,  l^ipper- 
wort  {Calceolaria),  Sage,  several  European  genera  of  Grasses,  Brome,  Festuca  and  Poa, 
the  Cichoracea,  as  Hvpochteris  and  Apargia ;  as  well  as  the  more  strictly  speaking  alpine 
plants  {Saxifrages,  Whitloto-grasses,  Sandworts,  and  Sedges.)  Perhaps  also  th<we  parts 
of  the  high  lamu  where  the  species  of  Oak  and  Fir  flourish  belong  to  the  same  region,  though 
in  all  probability  thev  constitute  a  peculiar  province. 

(10.)  Chilian  regton. — ^It  appears  that  Uhili  should  form  a  distinct  region ;  for  amongst 
the  genera  which  appear  there,  not  one  half  are  found  in  the  low  districts  of  South  America. 
Its  character,  perhaps,  most  resembles  that  of  the  mountainous  country  in  its  SUpperworts, 
EscaUonia,  Weinmannitc,  B<Ba,  Beiyiowers,  and  BuddUa;  but  yet  the  difference  is 
scarcely  sufficient  to  constitute  it  a  province.  The  Flora  of  this  country  appears  to  be  essen- 
tially distinct  flrom  that  of  New  Holland,  the  Cape,  and  New  Zealand;  though  an  approach 
to  them  is  observable  in  Goodenia,  Arattearia  (uhilian  pine,)  the  Protea  &mily,  Cktnnera^ 
KoA  Aneistrum, 

(11.)  Region  of  arborescent  Compositte  (syngenesious  plants  with  tree-like  sterna) — 
This  takes  m  Buenos  Ayres,  and  in  general  the  eastern  side  of  the  temperate  part  of  South 
America.  It  has  been  already  remarked,  that  the  Flora  of  this  district  of  the  world  agrees 
to  a  considerable  degree  with  that  of  Europe ;  amongst  109  genera,  70  are  likewise  Eoropean, 
and  85  in  the  north  temperate  zone.  On  the  other  hand,  it  difiers  considerably  flfom  the 
Floras  of  the  Cape  and  of  New  Holland,  for  the  Proteas,  the  Myrtle  tribe,  and  the  Mimosas 
are  either  wholly  wanting,  or  are  seen  but  sparingly ;  and  there  are  no  Epacrid^B,  Heaths, 
IrideiB,  Mesemhryanthema,  or  Geraniums.  Nor  can  it  be  compared  with  the  Flora  of  the 
north-west  coast  of  America ;  for  amongst  169  genera  mentioned,  only  35  are  found  in  ChilL 
Tlie  characteristics  of  this  region  seem  to  lie  in  Sie  great  number  c^  Arborescent  Syngenesue, 
(particularly  of  the  sub-fiunily  Boopide€B),  which,  however,  do  not  exclusively  appertain  to 
it,  but  are  also  seen  at  the  Cape. 

(12.)  Antarctic  region. — This  includes  the  countries  near  the  Straits  of  Magellan.  There 
is  a  considerable  afiinitv  between  the  vegetation  here  and  what  is  seen  in  the  north  temperate 
zone ;  for,  amongst  ^  known  genera  from  thence,  there  are  59  of  them  which  have  species 
in  the  northern  hemisphere.  The  arctic  polar  forms  also  appear,  such  as  Sedges  (Carices), 
Sax^ages,  Gentians,  Arbutus,  and  Primroses.  Some  resemblance  to  the  highlands  erf" 
South  America  and  to  Chili  is  also  shown  in  the  Slipperworts,  Ourisia,  Baa,  Bolax,  Win" 
tera,  Escallonia ;  to  the  Cape,  in  the  genera  Gladiolus,  Witsenia,  Gunnera,  Ancistrusn, 
Oxalis ;  and  to  New  Holland,  in  Proteacete  and  Mniarum, 

(13.)  Region  qf  New  Zealand. — ^This  well  deserves  to  be  characterised  sfi  a  separate 
region,  although  its  vegetation  be  a  mixture  of  what  prevails  on  the  nearest  continents,  as 
South  America,  Southern  Afl-ica,  and  New  Holland.  It  has,  in  common  with  Soiith  Ame- 
rica, Ancw/rttsn,  TVeirniummo,  Wintera;  with  Southern  Africa,  the  Fig  MarigoldSt  Gna- 
phalium  Xeranthema  (Everlastinig^),  Tetragonia  (the  &mous  New  Zealand  Spinach),  Wood- 
sorrel,  and  Passerina;  and  with  New  Holland,  the  Epacris,  Melaleuca,  Myoporum;  with 
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both  the  latter,  the  ftmilies  of  Proieacem  and  RestiaeetB :  aome  species  alao  are  oommon 
both  to  New  Holland  and  Van  Diemen's  land,  for  instance  Mniarum  bifiorum,  Samolut  liU 
toralUt  Cfentiana  numtafM ;  the  first  also  a  native  of  the  Straits  of  Magellan.  <• 

(14.)  Region  ofEpacrides  and  Eucalypti:  comprehending  the  temperate  parts  of  New 
Holland,  together  with  Van  Diemen's  Land. — ^This  region  is  very  marked.  The  families  <^ 
Stackkouae<B  and  TrenumdreiB  are  quite  peculiar  to  New  Holland,  the  Epacridea  nearly  so. 
Proieace€Bj  Aeacue,  AphylUt,  and  the  greater  number  of  the  Myrtle  family  (especially  of  the 
genera  Eucalypttu,  Leptospermumy  Melaleuca):  the  Stylidete,  Reitiaci^B^  CatuarinetB^ 
DkftmetRf  separate  it  finnn  other  regions.  The  tropical  part  of  New  Holland,  according  to 
Blown,  can  hardly  be  united  to  this,  but  must  be  either  a  particular  region,  whose  [Rara 
feeembles  that  of  India,  or  else  a  province  of  this  latter  region. 

(15.)  Region  of  Fig-Marigolds  (Mesembrjranthema)  and  Stapelias. — This  comprehends 
the  southern  extremity  of  Africa,  the  Flora  of  which  is  distinguished  by  a  high  degree  of 
peculiarity.  Bv  the  fiunilies  Proteacett,  Re$tiace(t^  Polygalm  (Milkworts),  Diosmeee^  it  may 
be  recognised  mmi  most  others,  except  New  Holland,  am  from  this  it  is  distinguished  by  the 
two  numerous  genera  MeBembryanthemum  and  Stapelia,  and  by  the  family  Ericea^  which 
is  here  more  abundant  than  anywhere  else.  Furtner  characteristics  of  this  regrion  may  be 
feond  in  the  many  JridetB^  Oeranue,  Oxalidea,  and  the  extremely  large  proportion  of  Oom^ 
potiUe.  On  the  other  hand,  there  exist  in  this  district,  as  in  New  Holland,  but  very  sparingly, 
those  peculiar  forms  of  the  northern  temperate  zones,  the  CrvctferityRanuTiculace^R^  Rmo" 
eettj  IMMlifertB,,  CaryophyUetB. 

(16.)  Region  of  Western  Africa. — ^We  are  only  acquainted  with  Guinea  and  Congo,  the 
vegetation  of  which,  as  we  have  already  remarked,  possesses  but  few  peculiarities,  and  is  a 
miarture  of  the  Floras  of  Asia  and  America,  though  most  resembling  the  former.  The  Ame- 
rican tropical  fiunilies  of  Cactij  Peppers,  Palms,  Passion-flowers,  are  either  absent  entirely, 
or  they  occur  in  small  numbers.  LeguminostB  are  more  numerous  than  in  America.  Above 
two  thirds  of  the  genera  and  some  of  the  species  of  Guinea  are  found  also  in  the  East 
Indies^  On  the  oSier  hand,  this  region  approximates  to  America,  in  possessing  many  Ati- 
Moeetf,  as  also  in  the  genera  Schwenkia,  Elms  (a  palm),  PauUinia,  Malpighia,  and  several 
more  which  are  wanting  in  Asia,  and  in  several  species  which  it  has  in  common  with  Ame- 
rica. A  considerable  proportion  of  Grasses  and  Sedges  (Cyperaces),  with  the  peculiar  genus 
Adansonia  (the  BM)bab,  which  is  the  largest  known  tree  in  the  world),  belong  to  the  char- 
acteristics of  this  country.    The  interior  of  Africa  is  unknown  to  us. 

(17.)  Region  of  Bktstem  Africa, — Of  the  coast  of  this  side  of  Africa  and  the  adjacent 
Islands  our  knowledge  is  imperfect  We  are  tolerably  acquainted  with  the  islands  of  Bour- 
bon and  France;  of  Madagascar  we  know  but  little;  and  of  the  east  coast  itself  scarcely 
anything.  The  Flora  of  the  two  firstruamed  islands  has  a  considerable  resemblance  to  that 
of  India.  Amongst  290  known  genera,  106  of  them  (equal  to  two  thirds)  are  found  also  in 
India ;  and  of  the  species,  not  a  few  are  likewise  Indian ;  many  of  these,  however,  may  have 
been  introduced  by  the  constant  intercourse  that  takes  place  between  these  two  parts  of  the 
globe.  The  ^era  Eugenia,  Ficus  (fig),  Vrtica  (nettle),  Euphorbia  (spurge),  Hedysarum^ 
Pameum,  Andropofon,  Sida,  Pandanus  (screw-pine),  Draaena  (dragon-wood),  Conyza 
are  very  numerous  m  species,  as  are  the  same  ^nera  in  India.  In  ferns,  these  islands  are 
peculiarly  rich.  A^n,  their  flora  diflers  considerably  fhim  the  South  African ;  an  analogy 
existing,  however,  in  their  possessing  single  representatives  of  the  Cape  genera  Erica,  Ixta, 
GUtdMus,  Blerioj  Mesembryanthemum,  Seriphium,  and  several  arboreBcent  S^n^enesi^B, 
StOl  leas  is  the  affinity  to  the  extra-tropical  parts  of  New  Holland.  The  smularity  is 
stranger  to  the  tropical  portion  of  that  country,  of  which  the  flora  also  approaches  that  of 
India.  Single  genera  are  all  that  it  seems  to  possess  in  common  with  America ;  for  instance, 
Meiieocca,  Ruitia,  Dodontea,  Dichondra,  The  following  are,  perhaps,  peculiar  to  this 
region,  Latania,  HuherHa,  Poupartia,  Tristemma,  Fiseilia,  Cordylina,  Assonia,  Femalia, 
IMinia,  and  otiiers.  The  flora  of  Madagascar  seems  very  peculiar.  It  ag];ees  with  the 
islands  last  mentioned ;  and  several  genera  are  seen  nowhere  else  than  in  them  and  Mada^ 
gascar ;  for  example,  Dansris,  Ambora,  Dombeya,  Dufourea,  Didymomeles,  Senacea ;  several 
species  also  are  common  to  both ;  as  IHdymomeles  Madagascariensis,  Danais  fragrans, 
Cinehona  Afro4nda,  Still,  among  the  161  known  genera  firom  Madagascar,  54  only  are 
foond  in  the  Isles  of  France  and  &urbon ;  so  that  there  might  be  good  grounds  for  fonning 
a  separate  f^gjon  of  the  first ;  unless,  perhaps,  the  east  coast  of  .Ulrica  should  come  under 
the  same.  With  New  Hdland  and  the  Cape,  Madagascar  has  probably  still  less  in  common 
than  the  two  other  islands. 

(18.)  9eitaminean  region  (of  the  TVrmertc,  Zedoary,  Cardamom,  Indian-shoi,  &c.),  or 
the  Indian  Flora. — ^To  this  appertain  India,  east  and  west  of  the  Ganges,  together  with  the 
islands  between  India  and  New  Holland ;  perhaps,  also,  that  division  of  New  Holland  which 
ftlls  widOB  the  tropics.  Hie  Scitaminea  are  here  in  far  greater  nambers  than  in  America ; 
aisD^  thoufffa  to  a  leas  degree,  the  LeguminosiB,  Cucurbitacea,  TUiacea.  The  previously 
Mentkned  South  American  fbrms  are  rare,  or  else  wanting.  This  region  should  be  separated 
VouL  22 
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into  several  provinces ;  but  as  yet  we  know  too  little  to  undertake  such  a  division  with  any 
degree  of  certainty. 

(19.)  The  Indian  hig^hlandi  ought  to  form  one  or  perhaps  two  r^rioos,  their  vegetation 
being  very  dissimilar  to  that  of  the  lowlands :  in  the  middle  region,  melastonuB,  Orchideit, 
and  FUices,  appear  to  prevail ;  in  the  higher,  the  vegetation  is  more  like  the  Eimqiean  and 
North  Asiatic,  and  probably  the  Japanese :  these  districts  perhaps  constitute  one  region  with 
the  whole  of  Central  Asia ;  but  of  all  these  countries  we  shall  know  much  more  when  the 
Flora  of  India  by  Roxburgh  and  Wallich  is  conipleted. 

(20.)  The  Flora  of  the  South  of  China  and  of  Cockinchina  partly  resembles  that  of  India, 
especially  in  regard  to  &milies ;  but  still  Loureiro*s  Flora  contains  a  great  many  peculiar 
genera.  It  is  true  that  perhaps  the  number  of  these  genera  might  be  reduced ;  but  even 
Uien,  the  vegetation  of  this  tract  will  probably  prove  sufficiently  peculiar  to  constitate  a 
distinct  region. 

(21.)  The  ruffian  of  the  Cassut  and  MimosiBt  which  prevaO  particularly  in  Arabia  and 
Persia,  seems  likewise  to  have  a  good  right  to  be  separated  finom  India,  as  it  is  already 
sufficiently  distinct  fiom  the  Mediterranean  region  (Na  3.) ;  for,  of  281  genera  mentions 
by  Foiskal,  109  only  are  found  in  the  south  of  Europe.  It  is  more  probable  that  the  Flora 
of  Nubia  and  part  of  Central  Africa  appertains  to  this  region.  Abyssinia  perhaps  forms  a 
distinct  region,  its  elevated  parts  possessing  such  a  different  climate. 

(22.)  The  ulands  in  the  South  Sea  which  lie  within  the  tropics  fann  perhaps  a  separate 
region ;  though  with  but  a  slender  degree  of  peculiarity.  Among  214  genera,  173  are 
found  in  India ;  most  of  the  remainder  are  in  common  with  America ;  for  instance,  Chio- 
cocca^  Weinmannia.  Guajacum,  Of  the  species  which  exist  equally  in  them  and  Asia,  are 
T^pania  nodiflora,  Kyllingia  monocephala,  Fimbristtflis  dichotomoy  Toumefortia  argentea^ 
Plumbago  zeylanica,  Morinda  umbellata^  Sophora  tomentosa.  In  common  with  America, 
Dodomea  inscosa^  Sapindus  $aponaria  (soap-berry) :  with  both  Rhixophora  Mangle  (man- 
grove tree) :  it  has  also  some  in  common  with  New  Holland,  as  Daphne  indica  (a  species 
of  Spurge  Laurel).  Peculiar  families,  or  such  as  have  there  a  oecided  maximum,  can 
scarcely  be  cited ;  though,  on  the  other  hand,  most  of  the  species  are  peculiar.  The  Bread" 
fruit  is  among  the  characteristics  of  these  islands ;  though  this  tree  is  not  confined  to  the 
South  Seaa 

The  limit  of  the  present  essay  does  not  allow  of  the  intended  introduction  of  the  geo- 
graphical situation  of  many  of  the  more  useful  and  important  plants,  which  Professor  Schouw 
has  so  ably  delineated ;  such  as  that  of  the  Beech,  the  Vine,  the  Fir  tribcM,  the  Heaths, 
Corn,  and  such  fruits  or  vegetables  as  are  employed  as  bread :  the  Palms,  the  Proteacis, 
which  form  so  remarkably  striking  a  feature  in  the  Cape  of  Good  Hope  and  in  New  Holland ; 
the  CompositiB,  which  are  perhaps  more  universally  diffiised  than  any  other  kind  of  plant ; 
the  CrucifertB,  to  which  the  Cabbage,  Turnip,  Mustard,  Scurvy^grast,  &c.  appertain ; 
and  the  legwninous  tribes,  whose  seeds  (as  the  Pea  and  Bean)  are  so  valuable  ror  man, 
and  whose  foliage,  as  the  Lupine  and  TrefoH,  &c.  affi>rds  most  of  the  nourishment  to  catUe. 
We  must  endeavour  to  incorporate  these  with  the  vegetation  of  the  various  regions  where 
they  are  found  in  the  greatest  abundance. 


CHAPTER  n. 

GEOGRAPHY  CONSIDERED  IN  RELATION  TO  THE  DISTRIBUTION  OF  MAN  AND  ANIMAI^. 

The  geographic  distribution  of  animated  beings  is  a  branch  of  natural  history  which  only 
of  late  years  has  engaged  the  attention  of  philosophers.  The  celebrated  Blumenbach  was 
the  first,  we  believe,  who  generalized  the  numerous  facts  connected  with  the  physiology  of 
man,  and  proved  that  all  the  varieties  may  be  referred  to  certain  tjrpes  of  form,  equally 
distinct  in  their  physical  structure  and  in  their  geographic  distribution.  But  whether  from 
prejudice,  or  frqm  the  varied  and  comprehensive  sphere  of  zoology,  which  renders  the  subject 
too  vast  for  the  power  of  any  one  mind,  certain  it  is  Uiat  animal  geography  has  been  almost 
neglected.  Isolated  details,  relative  to  particular  countries,  classes,  or  fiunilies,  have  been  suc- 
cessfully investigated ;  but  no  one  has  yet  attempted  to  gener^ze  these  materials,  and  use  them 
towards  the  discovery  of  the  laws  of  creation.  An  attempt  to  ascertain  the  ran^e  of  pai^ 
ticular  species  simply  within  a  certain  district  or  kingdom,  is  merely  an  inquiry  mto  their 
local  distribution ;  but  if  our  views  are  extended  beyond  such  confines,  and  we  embrace  a 
large  portion  of  the  globe,  tracing  the  relations  of  its  animals,  with  those  of  the  remaining 
portions,  it  is  then  omy  that  we  enter  upon  the  comprehensive  subject  of  geographic  di»- 
tribution. 

The  inquiries  relative  to  physical  distribution,  when  directed  to  the  animal  world,  ajasume 
a  higher  importance  than  those,  however  interesting,  which  regard  plants :  for  not  only  do 
animals  appear  incalculably  more  numerous  than  vegetables,  but  their  natural  range,  depen- 
dent on  a  multiplicity  of  concurrent  causes,  appears  to  be  much  more  distinctiy  marked. 
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Plants,  indoed,  in  a  great  degree,  are  stationary  beinge ;  bat  nature  has  wisely  provided  for 
their  removal  and  dispersion  to  the  most  distant  regions,  hy  the  diversified  structure  or  tena- 
cious vitality  with  which  the  seeds  of  numerous  iiunilies  are  endowed ;  hence  they  become 
trans|>orted  by  various  natural  causes  to  distant  shores,  and,  without  any  assistance  from 
hnman  aid,  take  root,  flourish,  and  increase,  in  lands  far  distant  from  those  which  appear  to 
have  been  their  native  regions.  It  is  otherwise  with  animals :  they  may,  it  is  true,  be 
removed  from  their  birth-place,  and  even  become  domesticated  and  naturalized  elsewhere ; 
bat,  with  the  exception  ch  those  which  seem  to  have  been  originally  destined  for  the  service 
of  man,  such  naturalization  is  only  efiected  by  artificial  means,  and  by  slow  degrees,  through 
several  generations.  If  such  transported  animals  be  left  to  themselves,  or  rather  to  the 
natorai  resources  for  supporting  life  peculiar  id  their  new  abode,  they  almost  invariably  pine 
and  die.  Again,  plants,  from  being  inferior  to  animals  in  the  complexity  of  their  structure, 
are,  perhaps,  necessarily  dependent  on  fewer  causes  for  retaining  the  vital  enejgy ;  their 
dispCTsion  is,  consequently,  upon  the  whole,  much  more  extensive.  It  may  be  mentioned, 
in  support  of  this  remark,  that  out  of  600  plants  discovered  in  tropical  Africa  by  Professor 
Smith,  one-twelfth  have  been  ascertained,  by  Robert  Brown,  to  be  natives  also  of  India  and 
South  America.  Now,  if  either  the  vertebrated  or  invertebrated  animals,  not  aquatic,  of 
Western  Africa,  were  compared  in  a  similar  way  with  those  of  the  parallel  latitudes  in 
America  and  India,  the  proportion  collectively  would  hardly  amount  to  one  in  a  hundred : 
indeed,  with  regard  to  the  vertebrated  orders,  it  is  very  questionable  whether  even  one  spe- 
cies is  truly  indigenous  to  tropical  Africa  and  to  America ;  so  totally  difierent  are  the  zoolo- 
gical features  of  these  continents,  even  at  their  nearest  approximation :  and  yet,  in  the 
above  number  of  plants,  no  less  than  twenty-two  species  are  enumerated,  as  common  to  equi- 
noctial Africa,  India,  and  America.  These  fiicts,  while  they  strengthen  the  belief  that 
locAoaj  is  a  more  favourable  field  than  botany  for  discovering  the  laws  of  natural  distribu- 
tion, lead  us  to  consider  the  modes  by  which  such  inquiries  are  most  beneficially  prosecuted. 

Sbot.  L — Modes  of  investigating  the  Subject, 

The  powerful  eflTect  produced  on  animals  by  temperature,  food,  and  locality,  are  known  to 
all :  whether  as  regards  the  range  of  any  particular  species,  or  the  numbers  of  which  it  may 
be  composed.  The  efiect  of  these  agencies  is  indeed  so  great,  that  some  writers  have  looked 
upon  them  as  primary  causes,  and  have  imagined  that  by  such  laws  alone  has  nature  regu- 
lated the  distribution  of  the  whole  animal  creation.  Very  many  instances,  no  doubt,  from 
among  the  diversities  of  animal  structure,  may  be  urged  in  support  of  this  theory ;  but  how 
far  it  can  be  reconciled  with  other  and  more  f^nenl  facts,  which  will  be  apparent  on  a 
wider  view  of  the  subject,  we  shall  hereafter  mvestigate.  It  is  clear  that,  by  whatever 
laws  Nature  may  have  been  guided,  numerous  exceptions  will  be  found,  proportionate  to  the 
vast  and  almost  infinite  varietv  she  has  displayed  in  her  productions.  There  is,  perhaps,  no 
theory  professing  to  explain  the  laws  of  Nature,  whether  on  animal  distribution  or  natural 
affinities,  which  the  wit  of  man  could  possibly  devise,  that  might  not  be  supported  with  great 
plausibility,  by  certain  fiicts,  presented  by  those  radiating  threads  of  connexion,  and  those 
apparnit  deviations  from  her  general  laws,  which  are  everywhere  apparent :  yet  these  will 
fipequently  be  opposed  to  other  facts ;  and  thus  it  becomes  necessary,  before  determining  on 
which  side  the  preponderance  of  evidence  lies,  that  we  take  as  wide  a  survey  of  the  general 
distribution  of  animals  as  the  existing  state  of  knowledge  will  admit  To  set  out  with  the 
belief  that  the  laws  of  geographic  distribution  are  fully  ascertained,  and  that  nothing  remains 
but  to  make  ourselves  acquainted  with  the  range  of  individual  species,  is  a  doctrme  which 
can  only  be  compared  to  those  principles  of  classification  insisted  upon  by  the  methodists  of 
the  last  affe  in  natural  history,  who  considered  that  all  the  generic  groups  had  been  discovered, 
and  that  future  naturalists  had  nothing  left  but  to  appropriate  to  them  the  newly  discovered 
species,  in  the  best  manner  they  could. 

Towards  the  discovery  of  the  natural  geography  of  animals  there  is,  however,  another 
mode  of  investigation,  analogous  to  what  we  now  pursue,  in  searching  after  the  true  series 
of  their  affinities :  this  is,  to  lay  aside  all  preconceived  theories,  and  to  begin  with  considering 
the  primary  causes  of  geographic  distribution  to  be,  what  in  truth  they  really  are,  totally 
unknown.  We  are  thus  compelled  to  take  a  general  survey  of  all  the  existing  animals  yet 
discovered,  and  now  dispersed  over  the  globe ;  and,  fix>m  the  facts  so  elicited,  endeavour  to 
attain  such  general  inferences  as  are  supported  by  a  preponderance  of  evidence,  furnished 
by  nature  herself.  By  the  first  method,  as  it  has  been  truly  said,  we  make  nature  bend  to 
OCT  own  arbitrary  theories;  while  by  the  second  we  humblv  endeavour  to  receive  her 
instructions ;  striving  to  obtain  a  glimpse  of  that  stupendous  plan  which  can  never  be  fully 
nnderstood  by  fallible  and  imperfect  mortals. 

The  geographic  distribution  of  man  is  connected  in  our  survey  with  that  of  animals ;  not 
so  much  in  compliance  with  the  popular  notion,  by  which  the  noblest  work  of  God  is  classed 
as  a  genus  next  to  the  brute,  but  because  we  may  fiiirly  presume,  from  the  great  diversity 
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obserred  among  the  human  apecies,  that  their  variation  and  disperaioD  is  regulated  by  some 
ffeneral  plan ;  and  that  such  plan  may  be  analogous  to  that  which  is  apparent  in  the  distri- 
bution ot  animals.  It  may  be  urged,  indeed,  tluit  such  a  remarkable  coincidence,  if  proved, 
might  tend  to  sanction  the  modem  theory  of  classing  man  and  brutes  together ;  but  the  only 
legitimate  construction  which  we  think  could  be  fairly  drawn  ftom  such  a  &ct  would  be, 
that  there  is  but  one  plan  of  geographic  distribution  and  of  creation  throughout  nature. 

Against  classing  man  with  quadrupeds  we  must  enter  our  decided  protest  And  here  we 
cannot  refrain  from  expressing  regret  that  a  naturalist  of  no  ordinary  talent  has  recently 
adc^ted  this  degrading  theory,  m  apparent  opposition  to  his  former  most  just  and  philosophic 
views  of  the  subject  He  admits  *'the  greatness  of  the  gulf  between  man  and  the  orang 
outang;*'  yet,  because  they  possess  certain  analogies  of  physical,  structure,  is  it  a  necessary 
ccmclusion  that  they  form  one  group  1  {Linn,  Tram.  xvL  I.  p.  22.)  This,  at  least,  was  not 
the  opinion  (as  this  philosopher  candidly  admits)  of  either  Aristotle  or  Ray,  whom  he  justly 
considers  the  two  greatest  zoologists  that  have  ever  existed.  It  has  heea  argued  that  the 
natural  pride  of  philosophy  withheld  such  men  from  cUasing  themselves  with  brutes ;  but 
we  are  more  disposed  to  think  they  were  influenced  by  higher  oonsideratioos.  However 
this  may  be,  there  is  an  innate  repugnance,  or  rather  a  disgust  and  abhorrence,  in  every 
human  mind,  enlightened  or  illiterate,  against  the  admission  ^  such  a  relationship.  Reve- 
lation everywhere  places  man,  even  in  his  fiiUen  state,  in  absolute  contrast  and  oootradiction 
with  **  the  beasts  that  perish.**  It  is  not  merely  a  feeling  of  pride ;  it  is  an  innate  loathing, 
engrafted  in  our  nature,  apparently  for  the  very  purpose  of  teaching  us  bow  hnmeasurably 
ftr  we  are  removed  from  the  brutes  that  have  no  understanding.  Mum  has  fiilleo,  miserably 
fiillen,  but  this  is  from  the  corruption  of  that  pure  spirit  with  which  he  was  created :  his 
form  was  then,  as  it  is  now ;  nor  are  we  to  suppose  that  mant  as  he  came  fiishioned  by  his 
Creator,  without  sin,  was  clothed  in  a  different  form  to  that  which  he  now,  in  a  sinAd  state, 
exhibits.  Are  we  then  to  place  such  a  being  in  a  zoological  circle,  surrounded  with  apes 
and  baboons?  or  are  material  and  immaterial  natures  so  closely  allied,  that  they  may  be 
classed  tojrether  1 

There  is  another  argument  against  including  man  in  the  zoological  circle,  fomished  by 
the  very  theory  upon  \niich  that  hypothesis  is  built  If  the  circular  system  is  part  of  the 
system  of  nature,  which  at  this  time  of  day  is  perfectly  demonstrable,  every  being  has  two 
affinities :  by  the  one,  it  is  connected  to  that  which  precedes  it ;  by  the  other,  to  that  by 
which  it  is  succeeded.  Now,  before  we  can  bring  man  within  the  circle  of  the  Quadruma- 
na,  on  the  strength  of  his  affinity  (whether  near  or  remote)  to  the  orang  outang,  we  must 
show  to  what  class  of  animals  he  is  connected  on  the  other  hand.  What  then  are  our  dou- 
ble affinities  in  the  vertebrate  circle  ?  We  may  be  allied  distantly,  perhaps,  to  Simta.  But 
where  is  the  second  affinity  1  If  this  cannot  be  pointed  out,  the  whole  theory,  in  our  esti- 
mation, falls  to  the  ground,  since  the  presumed  type  of  the  animal  kingdom  contradicts  the 
laws  by  which  creation  is  supposed  to  be  regulated ;  man  exhibiting  a  single  affinity,  and 
the  rest  of  organised  matter  a  double  one.  Take  him  from  the  animal  circle, — ^ptace  him 
between  matter  and  spirit ; — and  his  double  affinities  become  at  once  apparent 

A  general  sketch  of  the  physical  peculiarities  of  man  in  all  his  variations  will  first  claim 
our  attention ;  the  regions  inhabited  by  the  diflerent  races,  and  the  affinities  by  which  they 
appear  connected,  will  also  be  briefly  noticed.  This  port  of  our  subject  will  be  conducted 
on  a  somewhat  diflerent  plan  flrom  that  which  we  shall  pursue  in  the  sequel.  The  profound 
researches  of  Blumenbach  and  Cuvier,  and  the  acute  and  patient  investigations  of  lAwrence 
and  Pritchaid,  have  all  conspired  to  produce  nearly  the  same  general  conclusions  on  those 
points  to  which  wo  shall  particularly  draw  the  reader's  attention.  These  conclusions,  more- 
over, demand  our  fullest  confidence,  from  being  founded  on  as  rigid  analysis  as  the  nature 
of  the  subject  will  admit  Hence,  we  have  no  need,  in  this  place,  of  entering  into  details, 
or  of  pursuing  the  same  mode  of  investigation  to  which  we  shall  have  recourse  when  sub- 
sequently treating  of  animal  distribution. 

SscT.  II. — VarieHea  of  the  Human  Race, 

The  varieties  of  the  human  race,  according  to  the  opinion  of  the  greatest  comparative 
anatomist,  may  all  be  included  under  three  pnmary  divisions,  between  which,  in  their  tym- 
cal  examples,  a  very  marked  diflerence  is  observed.  These  M.  Cuvier  has  termed,  1.  Uie 
fiiir  or  Caucasian  variety ;  2.  the  yellow  or  Mongolian ;  3.  the  black  or  Ethiopian. 

The  classification  proposed  by  the  celebrated  Blumenbach,  although  apparently  different, 
is  but  a  modification  of  that  promulgated  by  Baron  Cuvier.  The  former  considers  the  Ethio- 
pian type  as  divisible  into  three,  1.  the  American;  2.  the  Ne^;  and  3.  die  Malay.  The  latter 
indicates  these  additional  races,  but  considers  their  peculiarities  as  less  prominent  than  those 
of  the  two  former ;  he  does  not  therefore  admit  them  among  the  primary  divisions  of  the 
human  race.  Without,  at  present,  offering  any  opinion  upon  this  question,  we  shall  first 
take  a  rapid  survey  of  the  peculiarities,  physical  and  moral,  of  all  these  groups. 
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(1)  The  CancQBittn  race  (Jig.  70.)  is  typically  chancterised  by  a  white  skin ;  red  cheeks ; 
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copioasi  soft,  flowing  hair,  generally  cnrled  or  waving;  ample  beard;  small,  oval,  and 
straight  &ce,  with  the  features  very  distinct ;  expanded  forehead ;  large  and  elevated  crani- 
um ;  narrow  nose ;  and  small  month. 

The  moral  feelings  and  intellectual  powers  of  this  race  have  been  developed  in  the  highest 
degree  of  perfection  which  human  nature  has  ever  exhibited.  The  Caucasian  has  given 
binh  to  the  roost  civilized  nations,  both  in  ancient  and  modem  times,  and  has  always  exer* 
cised  dominion  over  the  rest  of  mankind,  when  not  opposed  by  a  vast  superiority  of  physical 
strength.  The  mighty  nations  of  antiquity,  and  the  no  less  resistless  powers  concentrated 
in  m^ern  Europe,  evince  the  superiority  of  this  race  in  all  that  ennobles  the  immaterial 
part  of  man,  and  all  that  renders' him  formidable  to  his  feUow-creatures ;  while  every  age 
witnesses  a  progressive  but  a  surprising  advance  in  all  those  qualities  which  indicate  intel- 
lectual endowment 

The  original  seat  of  the  Caucasian  race  is  supposed,  as  the  name  implies,  to  have  been 
that  bfty  chain  of  mountains  between  the  Black  and  Caspian  Seas.  This  supposition,  as 
Lawrence  observes,  is  in  unison  with  aU  that  can  be  traced  (rf*  the  original  abode  of  our  first 
parents ;  and  is  further  confirmed  by  the  natives  of  these  regimis  being,  to  this  day,  the  most 
beautifully  fbrmed  of  all  the  inhabitants  of  the  earth.  From  the  Caucasian  Alps  different 
branches  of  this  race  diverge  in  every  direction,  as  from  a  common  centre ;  the  peculiarities 
of  each  beinff  modified,  altered,  and  finally  lost,  in  proportion  as  they  recede  from  the  ori- 
ginal seat  of  their  tribe. 

Of  the  branches  of  the  Caucasian  rice,  the  most  powerful  is  the  Pelasgic,  which  spreads 
over  the  greater  part  of  Europe  and  Western  Asia  at  its  most  northern  limits,  while  it  blends 
vrith  the  Mongolian  race  by  means  of  the  Fins  and  Laplanders.  From  this  branch  sprang 
the  powerful  nations  of  Greece  and  Rome,  which  have  been  succeeded  by  the  mighty  king^ 
dome  of  modem  Europe.  The  next  is  the  Syrian,  which  takes  a  southerly  direction ;  and 
includes  that  porticHi  of  Asia  finrmerly  inhabited  by  the  Assyrians,  Chaldeans,  and  the  ancient 
£g3rptiansL  The  Indian  branch,  by  some  thought  to  be  the  same  with  the  Pelasgic,  passes 
to  the  East,  and  loses  itself  among  the  inferior  casts  of  Hindostan.  A  fourth  branch  is  the 
Scythian  or  Tartaric,  which  spread  over  the  more  northem  parts  of  Asia ;  and  gave  birth  to 
thoise  wandering  and  rathless  hordes  who,  by  the  physical  power  of  numbers,  devastated  and 
finally  overthrew  the  polished  empires  of  Greece  and  Rome.  The  wandering  and  pastoral 
habits  of  this  tribe  have  conspired  to  preserve  their  peculiarities  unmixed  wiUi  ^ose  of  the 
neighbouring  nations;  except,  indeed,  in  Lesser  Tartary,  where  this  branch  of  the  Caucasian 
race  loses  itself  in  the  Mon^liaiL 

(2.)  The  Mongolian  variety  {fig,  71.)  has  these  characteristics : — ^The  skin,  instead  of 


white  or  &ir,  is  olive  yellow;  the  hair  thin*  coarse,  and  straight;  little  or  no  beard ;  broad 
flattened  ftce,  with  tlie  fiaatures  running  together ;  small  and  low  forehead ;  square-shaped 
cranium ;  wide  and  small  nose;  verv  oblique  eyes;  and  thick  lips.  Stature  inferior  to  the 
Caocaoan.  In  this  race  the  moral  and  intellectual  energies  have  been  developed  in  an  inferior 
degree.  Tradition,  indeed,  has  asngned  to  the  most  powerful  nation,  the  Chinese,  a  high 
degree  of  civilization,  at  a  period  when  Europe  was  in  a  state  of  barbarism.  Yet  there  are 
many  circumstances  which  throw  considerable  suspicion  on  this  &ct :  and  even  if  it  be  allowed^ 
a  stronger  proof  could  not  possibly  be  produced  to  show  the  limited  intellectual  powers  of  this 
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race ;  for  while  the  Earopean  Ccuicasian  nations  have  advanced  fbom  rode  savagfes  to  become 
masters  of  the  world,  the  Chinese,  after  reaching  a  certain  state  of  civilization,  have  remain- 
ed stationary,  in  every  respect,  through  a  long  series  of  ages.  Solitary  exceptions  cannot 
invalidate  the  &ct ;  and  while  we  know  that,  not  only  in  our  own  times,  but  so  fer  back  as 
history  informs  us,  neither  the  sciences,  the  inventions,  nor  the  improvements  of  the  last 
three  centuries  have  changed  the  Mongolian  nations  from  what  they  then  were,  we  can  come 
to  no  other  conclusion  tlun  that  they  are  nationally  incapacitated  from  further  improve- 
ment Cuvier  supposes  that  the  origin  of  the  Mongolian  race  may  have  been  in  the  moun- 
tains of  Altai.  From  thence  it  has  spread  over  the  whole  of  central  and  northern  Asia, 
where  it  is  lost  among  the  Esquimaux  on  the  one  hand,  and  the  Caucasian  Tartars  on  the 
other.  It  further  extends  to  the  Eastern  Ocean,  and  includes  the  Japanese,  the  Coreans, 
and  fli  large  portion  of  the  Siberians.  Its  limits  to  the  south  appear  to  extend  no 
fiurther  thui  to  that  part  of  Hindostan  north  of  the  Ganges,  while  the  Mongolian  fea- 
tures only  predominate  over  those  of  the  Indo-Caucasian  in  the  lower  casts  of  the  Eastern 
Peninsula. 

The  origin  of  the  Esquimaux  and  other  polaric  nations  found  on  the  roost  northern  limits 
of  Europe  and  America,  has  given  rise  to  great  diversity  of  opinion.  Ailments  of  nearly 
equal  weight,  but  of  opposite  tendency,  have  been  employed  to  show,  on  the  one  hand,  that 
the  Esquimaux  belcmg  to  the  American  variety;  and  on  tiie  other,  to  provd  their  structure 
more  in  unison  with  that  of  the  Mongolian.  The  latter  opinion  has  been  supported  by  Mr. 
Lawrence ;  and  although  we  consider  the  weight  of  argument  to  be  on  this  side,  it  appears 
not  at  all  improbable  that  both  these  suppositions  are  in  part  ccHrrect  We  have  before 
observed,  that  the  characters  of  each  race  become  less  and  less  apparent,  the  fiurther  they 
are  removed  from  their  particular  type.  The  proximity  of  the  northern  regions  of  Asia  to 
those  of  America,  renders  it  highly  probable  either  that  their  respective  inhabitants  mingled 
their  races  at  a  remote  period,  or  that  the  northern  Mongolians,  whose  civilization  is  sup- 
posed to  be  of  so  great  antiquity,  were  the  first  to  emigrate,  and  people  the  northern  regions 
of  America.  At  «dl  events,  it  appears  certain  that  the  Esquimaux  nations  unite  in  themselves 
many  of  the  characters  of  two  distinct  races ;  and  the  only  theory  by  which  we  can  recon- 
cile these  doubts  on  their  true  origin,  is  that  of  supposing  them  to  form  the  link  of  connex-- 
ion  between  the  Mongolian  and  that  race  which  spreads  over  the  remaining  portion  of  the 
new  world.  The  brief  notice  we  have  now  taken  of  the  two  most  powerim  races  or  varie- 
ties of  the  human  form  is  sufficient  to  show  their  marked  superiority  over  all  others,  whether 
as  regards  the  symmetry  or  beauty  of  their  physical  structure,  or  the  still  more  striking^ 
developement  of  their  m(»al  powers.  Hence  they  both  become  typical,  althoo^  in  different 
degrees,  of  that  perfection  which  the  Creator  has  bestowed  upon  man,  in  this  his  probatory 
state  of  existence. 

The  third  primary  division  at  leading  variety  of  the  human  race,  according  to  the  views 
of  the  illustrious  Cuvier,  is  the  negro  or  Ethiopian.  This,  again,  presents  three  variations, 
considered  by  Cuvier  as  secondary,  and  by  Blumenbach  as  primary.  Although  these  variar 
tions  are  noteo  great  as  those  between  either  the  Caucasian,  the  Mongolian,  or  the  African 
(the  latter  being  considered  the  tj^pe  of  the  Ethiopian  variety),  still  they  are  sufficiently  im- 
portant to  merit  a  particular  specification  under  distinct  names ;  and  they  are  accordmgly 
termed  the  American,  the  Ethiopian,  and  the  Malay  varieties. 

In  the  American  variety  (Jig.  72.)  the  skin  is  dark,  and  more  or  less  red  *  the  hair  black, 
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straight,  and  strong,  with  the  beard  small ;  &ce  and  skull  very  similar  to  the  Mongolian, 
but  the  former  not  so  fltittened ;  eyes  sunk ;  forehead  low ;  the  nose  and  other  features  being 
somewhat  projecting.  The  moral  and  intellectual  character  of  this  race  is  in  unison  with 
the  great  difference  it  presents  in  outward  form  from  the  Caucasian.  Like  the  Mongolian, 
it  las  remained  stationary ;  bat  stopped  at  a  point  very  much  below  that  to  which  the 
Asiatics  have  reached.  The  ancient  and  now  extinct  empires  of  Mexico  and  the  Incas 
may  be  considered  "analogous  to  those  of  China  and  India,  exhitnting  the  highest  point  of 
civilization  to  which  the  two  races  have  ever  reached ;  but  fiirther  than  this  the  comperison 
cannot  be  carried.    Arts,  sciences,  and  all  those  intellectual  endowments  which  have  fol- 


Boos  m. 


IN  rrS  RELATION  TO  MAN. 


259 


lowed  the  progreas  of  the  Caocaaiaii  race,  and  to  a  certain  extent  belonjf  also  to  the  Asiatics, 
appear  to  have  made  little  or  no  progress  among  the  Americans,  even  m  the  gorgeous  court 
of  Montezuma.  When  that  monarch  despatched  messengers  to  bring  him  an  account  of  the 
first  Spaniards  who  landed  oq  his  territories,  so  ignorant  were  the  Mexicans  of  figures  or 
of  writing,  that  their  report  was  made  in  complicated  hierogljrphics,  mixed  with  rude  figures 
of  the  horses  and  persons  of  these  unknown  invaders.  Tneir  idolatrous  worship  enjoined 
no  moral  duties,  like  those  of  the  superstition  of  Fo ;  and  its  rites  were  celebrated  by  human 
sacrifices  of  such  a  revolting  nature  as  to  be  worthy  only  of  demona  It  deserves  attention, 
that  whDe  the  central  portion  of  America  presented  in  its  original  inhabitants  such  a  de- 
graded picture  of  the  human  mind,  the  nortnem  nations  of  the.  new  world,  partaking  more 
of  the  Mongolian  aspect,  evinced  a  higher  degree  of  intellect  It  is  true  they  were  only 
wandering  tribes  of  hunters,  yet  they  appear  to  have  had  a  fiiU  belief  in  the  existence  of 
one  ""Qrent  Spirit,**  and  in  a  blisdul  unmortality  for  themselves.  The  American  race, 
blending  with  the  Mongolian  to  the  north,  spreads  over  the  whole  of  the  new  world ;  but 
whether  any  traces  of  t£a  type  exist  beyond  these  limits,  is  a  question  which  has  not  hitherto 
been  investigated. 
In  the  Ethiopian  variety  ifig.  73.),  the  skin  is  Uack ;  hair  short,  black,  and  woolly ;  skull 
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compressed  on  the  sides,  and  elongated  towards  the  fimt;  forehead  low,  narrow,  and  alant- 
vag ;  cheekbones  very  prominent ;  jaws  projecting,  so  as  to  render  the  upper  fitint  teeth 
oblique ;  eyes  prominent ;  nose  broad  ami  flat ;  lips  (especially  the  upper  one)  particularly 
thick.  The  Afirican  or  Ethiopian  race  has  ever  remained  in  a  rude  and  comparatively  bar- 
barous state.  Their  cities  are  but  congregatioos  of  huts;  their  laws,  the  despotic  whun  of 
the  reipiing  chief.  Incessantly  occupied  in  war  or  in  the  chase,  they  seek  not  to  perpetuate 
their  ideas.  They  have  no  written  language,  nor  even  a  code  of  hieroglyphics.  Abundantly 
supplied  by  nature  with  every  necessary  ci  life,  they  have  retained  their  character  nn- 
chui^fed,  after  centuries  of  intercourse  with  the  most  enli^tened  nations.  Diflbrent  branches 
of  this  type  spread  over  the  whole  of  the  African  continent,  excepting  those  parts  bordering 
the  north  and  east  of  the  Great  Desert,  which  are  occupied  by  tne  Caucasian  Syrians,  and 
where  all  traces  of  the  negro  formation  disappear. 
The  Malay  variety  (Jig,  74.)  varies  in  the  colour  of  the  skin  from  a  light  tawny  to  a  deep 

74 


brown,  approaching  to  black;  hair  black,  more  or  less  curled,  and  abundant;  head  rather 
narrow ;  bones  of  the  fiice  large  and  prominent;  nose  full  and  broad  towards  the  tip.  Under 
tiiis  variety,  observes  Mr.  lAwrence,  are  included  races  of  men  very  dififorent  in  organizap 
tion  and  qnalitiea.  They  nevertheless  present  certain  general  points  of  resemblanoe,  which 
finhid  their  association  with  either  of  the  foregoing  varieties.  Under  this  head  are,  there- 
fore, included  the  inhabitants  of  Malacca,  of  Sumatnu  ^nd  of  the  innumerable  islands  of  the 
Indian  Afchipelago  and  the  great  Pacific  Ocean.  Most  of  these  tribes  are  stated  to  speak 
the  Malay  language,  which  may  be  traced,  in  the  various  ramifications  of  this  diversified 
race,  fi!om  Madagascar  to  Easter  Island.    Their  moral  character  is  no  less  various  than  their 
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outward  form.  In  such  as,  by  the  colour  of  their  skin  and  their  woolly  hur,  show  a  general 
approximation  to  the  African  tjrpe,  the  mental  powers  are  little  developed.  Their  la^^a^e, 
however,  is  stated  to  be  peculiar,  and  they  appear  to  have  a  copious  bushy  beanL  (Loto- 
rence,  480.)  Branches  of  this  division  of  the  Malay  race  spread  over  the  gfreat  islands  of 
Sumatra,  Borneo,  and  Andaman ;  and  they  appear  also  to  occupy  the  Molucca  and  Philippine 
Islands.  They  are  described  as  living  in  the  same  state  of  wild  and  savage  barbarity  as  do 
the  Bushmen  of  Southern  Africa,  and  such  other  branches  of  the  Ethiopian  variety  as  appear 
the  lowest  in  the  scale  of  form  and  intellect  There  is,  however,  a  lighter-coloured  and 
superior  race,  inhabituig  scHne  of  the  Indian  islands,  where  an  oval  countenance,  longer  hair, 
and  finer  form,  evince  a  much  greater  affinity  with  the  Indo-Caucastan  type  on  one  side, 
and  a  strong  analogy  to  the  New  Zealandeis  and  Pacific  tribes  on  the  other.  Proceeding 
along  the  same  insular  chain,  we  meet  with  ** negro-like  men"  having  curly  hair,  in  the 
immense  island  of  New  Guinea,  and  in  those  south-western  groups  denominated  New  Ire- 
land, New  Hebrides,  and  New  Caledonia.  The  natives  of  the  vast  continent  of  New  Hol- 
land show  strong  indications  of  the  same  origin,  and.  of  the  same  untameable  barbarism ; 
vet  their  features  are  described  as  not  unpleasant,  their  skin  is  rather  copper-coloured  than 
black,  and  their  hair  either  curling  or  straight  The  natives  of  the  mterior  have  been 
described  as  somewhat  more  civili^,  and  as  speaking  a  language  dififerent  from  that  used 
on  the  coast  In  the  neighbouring  island  of  New  Zealand  a  considerable  change  from  the 
black  Malayan  tribes  takes  place.  The  superior  castes  of  these  islanders  in  their  persons 
are  tall,  active,  and  well  made ;  their  skin  is  browti,  and  their  long  black  hair  is  sometimes 
straight,  sometimes  curling.  A  degree  of  intellect,  superior  to  all  the  tribes  we  have 
enumerated,  accompanies  3iese  personal  advantages.  Retaining  many  of  the  barbarous 
customs  of  their  neighbours,  the  New  Zealanders  have,  nevertheless,  made  some  progress 
in  the  arts  of  life  since  their  intercourse  with  Europeans :  they  believe  in  a  Supreme  Being, 
and  in  a  happy  immortality ;  and  evince,  in  various  ways,  a  desire  to  improve  their  condition. 
The  natives  of  the  Friendly  Islands  have  the  dark  complexion  of  the  New  Zealanders,  but  are 
a  much  superior  race.  The^  are  of  the  ordinary  European  stature,  though  some  are  above 
six  Ibet  high ;  their  colour  is  a  deep  brown,  verging  in  the  better  elapses  on  a  light  olive ; 
their  features,  like  those  of  the  New  Zealanders,  are  various,  approximating  in  some  respects 
to  them,  and  also  to  the  true  Europeans.  Their  progress  in  civilization  and  in  intellectual 
developement  is  considerable ;  as  a  proof  of  which,  it  is  mentioned  that  thev  have  terms  to 
express  numbers  up  to  100,000.  The  Otaheitians  have  long  been  celebrated  for  their  per- 
sonal beauty :  the  low^  orders,  indeed,  are  of  the  same  brown  tint  so  generally  prevalent 
in  the  Friendly  Islands,  but  in  those  of  a  superior  caste  this  is  gradually  lost,  untu  we  find 
in  the  higher  ranks  a  skin  nearly  white,  or  at  least  but  slightlv  tinged  witii  brown;  and 
although  the  usual  colour  of  their  hair  is  black,  yet  it  is  of  a  nne  texture,  and  frequent 
instances  occur  in  which  it  is  brown,  flaxen,  and  even  red.  Their  persons  are  well  made, 
their  features  sometimes  even  beautifiil,  and  a  blush  may  be  readily  observed  on  the  cheek 
of  the  women.  The  harmony  of  their  language,  and  their  simple  though  refined  manners, 
have  been  universally  remarked.  These  national  characteristics  extend  to  the  Society 
Islanda  Lastly,  The  natives  of  the  Marquesas  have  been  described  as  the  finest  race  in  the 
Southern  Ocean:  *'in  form  they  are,  perhaps,  the  finest  in  the  world.**  Their  skin  is 
naturally  "  very  fair,**  and  the  colour  of  their  hair  exhibitB  all  the  varied  shades,  (excepting 
red),  which  are  found  in  the  difierent  tribes  of  the  Caucasian  race. 

Sbct.  in. — On  the  Catues  qf  these  Varieties. 

The  following  questions  naturally  arise  firom  considering  these  characteristics  of  the  most 
prominent  varieties  of  the  human  race ;  founded  as  they  are  on  the  concurrent  testimony  of 
travellers,  and  generalised  by  the  most  eminent  physiologists: — 1.  Whether  these  races,  so 
dissimilar  in  their  typical  peculiarities,  have  originally  proceeded  from  one,  or  fixim  distinct 
stocks  1  2.  Are  they  so  strongly  marked  as  not  to  present  many  and  great  deviations?  and, 
3.  To  what  causes  are  they  to  be  attributed  1 

In  regard  to  the  origin  of  the  human  race,  there  have  not  been  wantmg  those,  who, 
disbelieving  the  evidences  of  the  Mosaic  history,  have  attempted  to  establish  the  hypothesis 
thait  these  races  have  each  sprung  from  difiierent  stocks ;  or,  that  they  are,  in  &ct,  so  many 
species.  Now,  this,  at  the  bc»t,  is  but  an  assumption  perfectly  gratuitous ;  not  only  because 
every  record  ftam  which  it  could  receive  any  support  is  expres^y  opposed  to  it,  but  because 
it  is  in  direct  violation  of  a  primary  and  universal  law  of  nature :  a  law  by  which  the  lowest 
being  of  the  animal  creation  shrinks  instinctively  from  intermixing  its  species  with  that  of 
another.  It  has,  moreover,  been  fiiUy  ascertained  that,  however  great  the  variations  of  the 
human  form  may  be,  such  variations  among  difierent  breeds  of  l£e  same  q)ecie8  of  animal 
are  even  greater.  Unless,  therefore,  it  can  be  proved  that  the  laws  of  nature  with  respect 
to  man  and  animals  are  contradictory,  we  shall,  by  attaching  the  least  weight  to  the  above 
theory,  openly  violate  every  principle  of  philosophic  reasoning,  as  well  as  renounce  all  belief 
in  revealed  religion.  On  tiiis  head  the  Mosaic  records  are  clear  and  explicit;  and  however 
the  sceptic  may  deny  their  inspiration,  he  cannot  bring  forward,  on  his  side,  any  testimony 
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of  such  remote  antiquity,  or  of  sach  generally  admitted  credibility.  As  to  the  second  ques- 
tion, it  most  not  be  understood  that,  in  arranging  the  yarieties  of  man  under  a  certain  num- 
ber of  divisions,  and  assigninf^  to  each  a  peculiar  character,  there  does  not  occur  many  and 
very  remarkable  exceptions  m  each.  So  much,  indeed,  is  this  the  case,  that  there  are  not 
wantinf;*  instances  of  native  African  tribes  having  the  light  skin  of  Europeans,  Caucasians 
combinmg  the  Mongolian  with  the  Malay  structure,  Americans  resembling  whites,  and  Afri- 
cans with  the  copper-coloured  skin  of  &e  American ;  nay,  even  in  the  same  island  or  pro- 
vince, a  great  diversity  both  in  language  and  in  physical  structure,  is  sometimes  apparent,  and 
this  between  tribes  bordering  close  upon  each  other ;  so  that,  with  the  exception  of  a  com- 
paratively small  portion  of  each^  principal  race,  we  find  so  much  diversity  in  the  remaining 
or  aberrant  branches— the  typical  peculiarities  become  so  modified,  altered,  or  evanescent, 
that  it  is  totally  impossible  to  draw  an  absolute  line  of  demarcation  between  them. 

This  point  has  firequently  been  adverted  to  by  a  well-known  physiologist,  who  says, "  there 
b  no  circumstance,  whether  of  corporeal  structure  or  of  mental  endowment,  which  does  not 
pass  by  imperceptible  gradations  into  the  opposite  character,  rendering  all  those  distinctions 
merely  relative,  and  r^ucing  them  to  differences  in  degree.  It  is  concluded,  therefore,  that 
every  arrangement  of  these  varieties  must  be  in  a  gresX  measure  arbitrary."  (Latorence^s 
Led.  p.  472.)  Yet,  admitting  this  variation  to  the  fullest  extent,  it  cannot  alter  the  correct- 
ness of  the  principle  on  which  these  distinctions  are  founded.  Whatever  might  have  been 
iivmerly  thought  as  to  the  nature  of  terms  employed  by  naturalists  to  designate  the  particu- 
lar groups  of  animals,  it  is  now  generally  admitted  that,  throughput  nature,  there  are  no 
isolating  distinctions,  save  such  as  separate  species.  T%e  chuacters  of  every  zoological 
goop,  of  whatever  magnitude  or  denomination,  are  subject  to  exceptions  equally  numerous. 
The  tjrpical  peculiarities  may,  indeed,  be  prominent;  but  in  proportion  to  the  number  of 
objecfaB  which  are  embraced  under  any  definition,  will  be  the  diversity  of  those  imperceptible 
gradations,  those  threads  of  connexion,  which  shoot  out  in  all  directions,  and  unite  not  only 
l^era  and  orders,  but  the  primary  kingdoms  of  the  animal  and  the  vegetable  worlds.  It 
IS,  therefore,  irrelevant  to  ar^e  that,  b^ause  these  divisions  are  liable  to  numerous  excep- 
tions, and  are  not  always  uniform  and  constant,  they  are  either  artificial  or  objectionable : 
fo  as  we  find  that  all  natural  groups,  both  in  the  animal  and  vep^etable  worlds,  are  subject 
to  the  same  variations,  they  are  therefore  liable  to  the  same  objections.  In  short,  if  such 
reasoning  is  valid,  the  distinction  between  plants  and  animals  can  no  longer  be  maintained ; 
for  it  is  to  this  day  unsettled  at  what  point  the  peculiarities  of  one  are  lost,  and  those  of  the 
other  asBomed. 

The  causes  that  may  have  led  to  these  variations  in  the  human  species,  form  the  only 
question  of  a  general  nature  remaining  to  be  discussed.  It  has  been  argued  by  some  writers, 
that  particular  climates,  food,  and  modes  of  life,  have  graduallv  operated,  through  a  succes- 
sioD  of  ages,  to  produce  these  effects  on  the  colour,  stature,  and  intellect  of  diflerent  nations. 
But,  however  greatly  these  causes  may  affect  individuals,  or  even  to  a  certain  extent  a  whole 
people,  they  entirely  fail  when  brought  to  solve  our  present  question ;  were  it  otherwise,  the 
same  causes  would  naturally  have  the  same  effect  on  all  the  inhabitants  of  a  particular 
region ;  but  such,  as  is  well  known,  is  fiur  from  being  the  case.  The  negro,  under  a  tropical 
son,  is  black ;  while  an  Indian  of  Para,  in  the  same  degree  of  latitude,  is  reddish  brown.  No 
race  produces  men  more  athletic,  or  more  finely  formed,  than  are  witnessed  among  the  Grold 
Coast  negroes;  yet  they  inhabit,  proverbially,  some  of  the  most  pestilential  districts  of  Africa. 
On  the  other  hand,  the  New  HoUanders,  and  the  South  Afirican  Bushmen,  living  in  a  salu- 
brious  dimate,  are  described  as  lean,  squalid,  and  with  an  appearance  scarcely  human.  It 
is  therefor^  obvious,  that  neither  the  physical  nor  the  moral  condition  of  man  can  be  so 
afifected  b^  climate,  or  other  external  agenci^,  as  to  produce  any  great  or  permanent  varia- 
tion in  his  form.  Indeed,  when  we  consider  that  such  agencies  have  not  produced  any 
pfayaicol  chancre  in  any  one  nation,  within  the  memory  or  the  reconls  of  man,  we  are  tempted 
to  believe  that  in  a  general  point  of  view,  their  influence  has  been  very  slight ;  otherwise, 
there  \b  no  reason  to  doubt  but  that  the  same  natural  causes  which  operat^  at  one  period 
of  time,  would  still  continue  to  do  so  at  another ;  and  that  we  should  find  the  descendants 
of  Europeans  long  since  settled  in  the  New  World,  and  in  Southern  Africa,  beginning  to 
asBume  the  red  tinge  of  the  American,  or  the  black  skin  of  the  Ethiopian.  Still  less  can  it 
be  supposed  that  this  departure  fix>m  one  common  standard  has  been  effected  by  civilization, 
a  consequent  developement  of  the  mental  fiiculties,  or  even  by  diversified  modes  of  1  ife.  Man, 
in  remote  ages,  must  have  lived  pretty  nearly  the  same  life  in  every  region ;  whether  as 
shei^erds,  hunters,  or  tillers  of  the  field,  their  food,  habits,  and  modes  of  lire,  must  have  been 
simple  and  regular.  Whence  comes  it,  then,  that  nations  which  still  retain  a  great  portion 
of  what  may  be  conceived  their  primitive  simplicitv,  do  not  exhibit  a  corresponding  resem- 
blance in  physical  structure  ?  If  food,  raiment,  and  moral  improvement  have  such  a  powerful 
effect  in  inodifying  the  human  frame,  it  would  naturally  follow  that  tribes  living  nearly  in  a 
state  of  nature  wcmld  all  show  a  close  approximation  to  one  common  type ;  that  they  would, 
in  short,  retain  more  of  the  lineaments  and  characters  which  must  have  belonged  to  our  first 
parents,  than  if  they  had  deviated  from  their  primitive  simplicity ;  yet  the  very  reverse  of 
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this  18  the  &ct  The  apparent  aborigines  of  every  nation  are  those  in  which  the  leading* 
characters  of  their  own  tribe  are  most  conspicuous ;  and  which  exhibit  the  strongest  contrast 
to  those  of  others.  It  is  only  when  they  have  made  some  progress  in  the  arts  of  life,  when 
conquest  or  commerce  has  led  to  a  union  with  other  races,  that  the  national  characteristics, 
both  personal  and  mental,  give  way,  and  begin  either  to  blender  to  be  lost  in  other  modifica- 
tions. These  reasons,  did  they  more  immediately  concern  the  purposes  of  this  essay,  mi^ht 
be  much  enlarged  upon,  more  particularly  as  they  have  been  offered  by  some  deservedly 
eminent  writers  as  a  satisfiictory  solution  of  the  question  we  are  now  discussing.  Yet,  allow- 
ing to  all  these  causes  the  full  effect  they  are  known  to  have  produced,  we  must  yet  confes 
they  appear  to  us  totally  inadequate  to  explain  the  origin  of  the  races  of  min.  A  writer 
intimately  versed  on  this  subject  has  well  observed,  that  "  external  agencies,  whether  phy- 
sical or  moral,  will  not  account  for  the  bodily  and  mental  differences  which  characterise  the 
several  tribes  of  mankind."  (^Lawrence's  Lectures,  p.  431.)  We  have,  in  short,  now  brought 
the  inquiry  to  a  point  where  human  reason  is  baffled :  there  is  neither  history  nor  tradition  to. 
guide  us  in  a  research  which  carries  us  back  to  the  obscurity  of  a^ ;  to  that  remote  period 
when  the  earth,  for  a  second  time,  was  again  peopled,  if  not  by  a  smgle  pair,  yet  by  the  three 
sons  of  a  single  family.  | ' — 

We  are  now  to  view  the  quesdon  in  another  light  I  It  has  been  generally  admitted,  even 
by  those  who  reject  the  Mosaic  testimony,  that  the  diversity  in  the  human  structure  can  in 
no  way  be  accounted  for  bv  any  known  combination  of  natural  causes :  are  we,  therefore, 
to  suppose,  in  a  question  wnich  concerns  the  most  perfect  earthly  being  made  by  Omnipo- 
tence, that  nothing  supernatural  is  to  enter  1  that  causes  which  effect  the  developement  not 
only  of  the  material  but  of  the  spiritual  essence  of  man,  have  been  left  to  chance?  Is  it  not 
more  reasonable  to  conclude,  that,  for  purposes  unknown  to  us,  a  supernatural  agency  was 
employed  1  and  that  the  immediate  descendants  of  the  sons  of  Noah  were  as  distiiwtly  mark- 
ed in  their  outward  form  as  they  were  in  their  moral  character?  The  sacred  writings,  it  is 
true,  are  not  written  to  answer  philosophic  inquiries.  Those  who,  in  the  present  age,  have 
been  the  most  profound  investigators  of  nature,  discover  in  every  part  of  creation  a  symbolic 
relationship ;  a  mysterious  system  of  types  and  symbols,  which  extends  from  the  most  com- 
plex to  the  most  simple  of  organized  beings:  and  when  we  know,  for  instance,  that  even  the 
colours  of  a  bird  or  an  insect  have  a  direct  reference  to  such  a  system,  and  are  employed  as 
typical  indication^  of  its  station  in  nature,  can  it  be  supposed  that  such  a  system  does  not 
extend  to  man  ?  That  this  will  not,  in  the  present  infancy  of  our  inquiries,  admit  of  such 
direct  and  unanswerable  proof  as  amounts  to  mathematical  demonstration,  we  do  not  attempt 
to  deny ;  but  that  such  a  supposition  is  in  harmony  with  that  perfection  which  belongs  to 
the  works  of  Omnipotence,  everv  reasonajsle  person  must  admit  Nor  are  there  wanting 
circumstances  which  give  some  degree  of  sanction  to  this  belieC  The  curse  pronounced 
upon  Canaan  as  the  son  of  Ham  has  unquestionably  been  fulfilled.  Learned  commentators 
agree  in  considering  that  central  Africa  was  peopled  by  his  descendants,  and  these  have  been 
for  ages,  and  still  continue  to  be,  **  a  servant  of  servants,"  to  their  more  favoured  brethren. 
Even  their  own  despotic  governments  render  the  subjects  but  slaves.  In  them  the  human 
form  ii^'most  debased,  the  divinity  of  mind  least  developed.  They  still  exhibit  those  leading 
rescQiblances  which  rendered  Cain  a  type  of  Canaan :  with  few  exceptions,  they  are,  to  this 
day,  but  *'  wanderers  and  vagabonds"  on  the  earth.  The  blessings  pronounced  on  the  two 
remaining  sons  of  Noah,  it  has  been  well  observed,  are  of  a  very  different  nature :  Shem  was 
more  peculiarly  favoured  than  his  brother ;  from  his  race  not  only  the  great  patriarchs  who 
typified  Christ,  but  even  Christ  himself  descended.  The  peculiarity  of  the  Jewish  polity, 
which  preserved  the  physical  peculiarities  of  their  race  pure  and  unmixed  through  successive 
generations,  leaves  us  in  no  doubt  that  they  belong  to  the  Caucasian  brpe,  in  which,  both 
in  structure  and  intellect,  a  marked  superiority  over  all  the  nations  of  the  earth  has  been 
universally  admitted.  The  early  descendants  of  Japheth,  as  is  plainly  intimated  by  Moses, 
were  eminently  warlike.  All  writers  agree  in  considering  that  from  the  Mongolian  race 
descended  those  vast  and  overpowering  hordes  of  barbaric  warriors  who,  at  remote  periods 
of  time,  conquered  all  Asia,  and  devastated  Europe  under  Attila,  Zingis  Khan,  and  Tamer- 
lane. **  It  is  remarkable,"  8a3rs  Dr.  Scott,  *'  that  the  first  king  of  whom  we  read  in  authentic 
history,  is  Nimrod,  the  mighty  hunter."  The  same  learnt  writer  mentions  that  there  is 
some  ground  for  believing  that  the  greatest  part  of  Asia  (now  peopled  by  the  Mongolian  nfce) 
descended  from  Japheth.  The  potation  of  Asia  has  been  fircM^uently  mentioned  as  in  an 
equal  ratio  to  the  superiority  of  its  size  over  Europe,  or  rather  of  those  countries  over  which 
the  Caucaaan  varie^  has  spread.  Thus,  in  every  sense,  it  appears,  that  the  promise  to 
Noah's  first  son,  **  God  shall  enlarge  Japheth,  and  Can(um  shall  be  his  servant,"  luis  literally 
and  figuratively  been  fulfilled. 

That  the  three  sons  of  Noah  overspread  and  peopled  the  whole  earth,  is  so  expressly 
stated  in  Scripture,  that,  if  we  had  not  to  argue  against  those  who  unfortunatelv  disbelieve 
such  evidence,  we  might  here  stop :  let  us,  however,  inquire  how  far  the  truth  of  this  decla- 
ration is  substantiated  by  other  considerations.  Enough  has  been  said  to  show  tiiat  there  is  a 
curious,  if  not  a  remarkable,  analogy  between  the  predictions  of  Noah,  cm  the  future  descend- 
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ants  of  his  three  sons,  and  the  actual  state  of  those  races  which  are  generally  supposed  to 
have  sprung  fnm  them.  It  may  here  be  again  remarked,  that  aluiough,  to  render  the 
sabject  more  clear,  we  have  adopted  the  quinary  arrangement  of  Blumenbach,  yet  that 
Cuvier  and  other  learned  physiologists  are  of  opinion  that  the  ortmary  varieties  of  the  human 
form  are  more  properly  but  three ;  namely,  Caucasian,  the  Mongolian,  and  the  Ethiopian. 
This  number  corresponds  with  that  of  Noah*s  sons :  assigning,  therefore,  the  Mongolian  race  to 
Japheth,  and  the  Ethiopian  to  Ham,  the  Caucasian,  the  noblest  race,  will  belong  to  Shem 
the  tkird  son  oC  Noah,  himself  descended  from  Seth  the  third  son  vf  Adam,  'thai  the 
ffrimary  distinctions  of  the  human  varieties  are  but  three^  has  been  further  maintained  by  Uie 
erudite  Pritchard,  who,  while  he  rejects  the  nomenclature  both  of  Blumenbach  and  Cuvier, 
as  implying  absohUe  divisi(xis,  arranges  the  leading  varieties  of  the*human  skull  under  three 
sectioDS,  diflering  from  those  of  Cuvier  only  by  name.  That  the  three  sons  of  Noah,  who 
were  to  **  replenish  the  earth,"  and  on  whose  progeny  very  opposite  destinies  were  pro* 
nounced,  should  ^ve  birth  to  different  races,  is  what  might  reasonably  be  conjectured.  But 
that  the  observations  of  those  who  do,  and  of  those  who  do  not  believe  the  Mosaic  history 
dKMild  tend  to  confirm  its  truth,  by  pointing  out  in  what  respect  these  three  races  do  actually 
difier,  both  i^ysically  and  morally,  is,  to  say  the  least,  a  singular  coincidence.  It  amounts, 
in  short,  to  presumptive  evidence  that  a  mysterious,  but  a  very  beautiful  analogy  pervades 
throughout ;  and  teaches  us  to  look  beyond  natural  causes,  in  attempting  to  account  for 
effects  apparently  interwoven  in  the  plans  of  Omnipotence. 

To  reconcile  the  different  theories  regarding  the  number  of  primary  variations  in  the 
human  form  is  our  next  object  The  greatest  authorities  on  this  subject  are  Blumenbach 
and  Lawrence,  Cuvier  and  Pritchard.  The  first  two,  as  already  observed,  maintain  that  the 
primaty  divisions  are  five ;  while  the  latter,  with  more  show  of  reason,  contend  that  there 
are  but  three,  although  they  readily  admit  the  distinctions  assigned  to  the  other  two.  In 
what  manner,  therefore,  can  these  opposite  theories  be  reconciled  ?  To  do  this,  we  must 
revert  to  a  third  and  very  remarkable  one,  which,  although  it  has  hitherto  been  solely  di- 
rected to  the  animal  kingdom,  will  yet  be  found  to  exercise  a  very  important  influence  on 
the  inesent  questicm :  we  allude  to  the  circular  theory  of  MacLeay.  It  is  the  opinion  of 
this  learned  naturalist  that  every  group  of  organised  beings  divides  itself,  as  it  were,  into 
two  branches  of  affinities,  which  finally  uniting  again  at  their  opposite  extremities,  form  a 
circle ;  and  that  this  diiE^position  of  afl&ities  holds  good,  not  only  in  every  group,  of  what- 
ever magnitude  or  denomination,  but  throughout  the  animal  and  the  vegetable  world.  It 
has  been  further  shown  that  as  such  a  circular  arrangement  of  beings  cannot,  of  necessity, 
present  any  absolute  or  isolated  divisions,  (for  it  could  not  then  be  continuous  and  circular;, 
yet,  that  there  may  be  traced,  in  each  circle,  five  deviations  or  varieties  of  structure ;  which, 
however  conspicuous  in  their  typical  examples,  are  blended  and  lost  the  nearer  they  approx- 
imate to  each  otfa^.  Now,  so  ftr  as  regards  the  affinities  of  animals,  this  circular  theory 
has  been  demonstrated ;  but  it  long  remained  a  matter  of  doubt  what  number  of  primary 
divisions  evexr  group  contained.  Mr.  MacLeay  considers  there  are  five ;  and  this  accords 
with  Blumenbach*8  arrangement  of  the  human  species.  M.  Cuvier,  and  Dr.  Pritchard,  as 
we  have  before  stated,  limit  the  leading  varieties  of  man  to  three.  In  our  arrangement  of 
the  order  Insessores  (North.  Zoology,  vol.  iL),  one  of  the  most  comprehensive  divisions  in 
omitholocy,  we  have  shown  that  the  primary  divisions  of  every  natural  group  are  only  three ; 
one  of  which,  by  forming  a  circle  of  its  own,  includes  three  of  those  pointed  ont  by  Mr. 
MacLeay, — ^thus  making  the  number  five.  Now,-  this  theory,  on  the  natural  divisions  of 
birds,  rests  upon  no  speculative  assumption ;  it  is  founded  on  the  most  rigorous  and  minute 
amlysis,  and  has  tiius  been  capable  of^  mathematic  demonstration.  The  question,  whether 
this  theory  is  applicable  to  one  part  only  of  the  animal  creation,  or  whether  there  is  pre- 
sumptive evidence  to  conclude  that  it  pervades  all  nature,  has  been  discussed  at  some 
length  m  the  *^  Introductory  Observations  on  the  Natural  System,"  prefixed  to  the  same 
work.  In  some  respects  the  trinary  and  the  quinary  theory  of  divisions  may  be  thought 
vhrtually  the  same ;  and  so  far  as  regards  our  present  subject,  considered  abstractly,  uiis 
observation  may  be  true.  We  can  analyze  a  group  of  insects,  of  birds,  or  of  other  animals, 
but  how  are  we  to  analyze  the  difierent  modifications  of  man  1  The  thing  is  utterly  impos- 
sible. Now,  as  every  true  theory  must  rest  upon  analysis,  our  present  views  on  this 
subject  would  be  purely  speculative,  did  they  not  so  stnkingly  and  wonderfully  coincide 
with  those  in  other  departments  of  nature,  into  which  we  can  prosecute  minute  research, 
and  attain  logical  demonstration.  Btoides,  by  supposing  that  there  nxefive  principal  varia^ 
tions  in  man,  each  equally  important  with  the  other,  we  entireljr  destroy  the  beaudfiil 
analogy  between  these  variations  and  the  sacred  writings.  But  without  entering  fiirther 
upon  tnis  question,  it  will  be  sufficient  for  our  present  purpose  to  repeat,  that,  in  regard  to 
man,  the  views  of  Blumenbach  and  Cuvier  are  virtually  the  same ;  for  if,  with  the  former, 
we  reckon  ^re,  there  will  be  two  groups  more  conspicuously  typical  of  perfection,  and  three 
others,  which,  however  distinct  in  many  respects,  possess  several  characters  in  common.  IC 
on  the  other  hand,  we  follow  Cuvier  and  Pritchard,  and  restrict  the  number  to  three,  we  have 
the  Caucasian  and  the  Mongolian  as  the  two  principal  groups,  while  there  is  a  third,  typi- 
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cally  represented  indeed  by  the  Ethiopian,  but  still  so  diversified  as  to  admit  of  a  threefi^ld 
division,  into  the  American,  the  A&ican,  and  the  Mala^  varieties. 

That  the  variation  of  man  has  been  regulated  by  similar  laws  to  those  which  have  been 
traced  throughout  nature,  is  a  conclusion  supported  by  strong  and  presumptive  evidence ; 
drawn  both  from  the  sacred  writings,  and  from  inferences  in  zoolo^cal  science,  which  no 
one  has  ventured  to  dispute.  In  establishing  this  point,  I  have  studiously  confined  myself 
to  such  facts,  connected  with  the  phjrsical  histoir  of  man,  as  rest  on  high  and  indisputable 
authority.  On  a  subject  so  vast  and  intricate,  illustrated  by  the  united  labours  of  the  most 
acute  philosophers  now  living,  little  that  is  new  could  be  said,  and  that  little  mig^t  have 
been  suspected  of  being  brought  forward  to  favour  a  particular  theory.  In  the  preceding 
sketch  of  the  principal  difierences  in  man,  we  have,  therefore,  merely  condensed  the  obser- 
vations and  facts  detailed  in  the  writings  of  Blumenbach,  Cuvier,  Pritchard,  Lawrence,  and 
Sumner  ;  rather  wishing,  that,  whatever  inferences  are  drawn  from  such  sources,  the  facts 
themselves  should  rest  on  testimonies  of  so  much  weight 

The  order  in  which  these  races  are  here  placed  leads  us  to  other  considerations.  Blnmen- 
bach  is  of  opinion  that  the  American  form  is  intermediate  between  the  Caucasian  and  Mon- 
golian ;  but  we  have  failed  to  discover  any  assigned  reason  for  such  a  disposition,  which 
also  seems  at  variance  with  the  progressioA  of  developement  The  geographical  situation 
of  the  two  continents,  as  we  have  before  observed,  renders  it  highly  probable  that  the 
American  variety  is  more  immediately  connected  with  the  Mongolian ;  and  the  simple  fiict, 
that  the  Esquimaux  have  been  by  some  considered  as  of  Asiatic  origin,  while  by  others  they 
are  thought  to  exhibit  more  of  the  American  type,  is,  perhaps,  the  strongest  proof  <^  their 
intimate  relationship  to  both.  Neither  does  the  American  race  exhibit  any  direct  affinity 
to  the  Caucasian ;  while,  on  the  ccmtrary,  both  their  physical  structure  and  mental  develope- 
ment seem  to  place  them  in  close  approximation  to  the  Africans.  For  these  and  subsequent 
reasons,  we  have  felt  no  hesitation  m  adopting  the  series  intimated  in  the  lUgne  AnimaL 
We  must  now  advert  to  another  peculiarity  in  this  arrangement,  which  renders  its  simili- 
tude to  the  zoological  series  still  more  remarkable.  This  is  the  progressive  series  of  afiinities, 
resulting  from  placing  the  five  leading  varieties  in  the  order  in  which  they  have  been  here 
noticed.  The  Caucasian  and  the  Mongolian  races  present  the  highest  degree  of  civiliza- 
tion, although  in  very  difibrent  degrees  when  compared  with  each  other :  the  regions  they 
respectively  inhabit,  in  like  manner,  approxunate  so  closely  as  not  to  be  divided  by  water. 
Yet  the  configuration  of  these  races  is  so  remarkable,  that  they  cannot  be  mistaken  or  con- 
founded. In  the  third  race,  comprehending  the  American,  the  Malay,  and  the  Ethiopian, 
very  marked  deviations  from  the  typical  eiSowments  of  the  two  former  are  manifest  This 
inferiority  is  first,  shown  in  the  American,  whose  outward  form  and  morai  capacity  is  never- 
theless superior  to  the  African.  Yet,  as  nature  in  the  animal  kingdom  is  ever  prone  to 
retrace  her  steps,  and  to  return  again  to  her  original  type ;  so  we  observe  that,  after  exhibit- 
ing, in  some  of  the  African  hordes,  the  lowest  debasement  of  the  human  form,  and  the  least 
capacity  f»r  mental  improvement,  she  begins,  as  Blumenbach  observes,  in  the  diversified 
races  of  the  Malay  variety,  to  show  a  progressive  but  a  very  marked  inclination  to  return 
through  them  to  the  Caucasian  type.  So  strong,  indeed,  does  this  appear  in  many  tribes  of 
the  South  Sea  Islanders,  not  only  in  the  beauty  of  their  forms,  but  in  the  advance  the^  are 
continually  making  towards  intellectual  improvement,  that  every  voyager,  who  has  visited 
their  shores,  concurs  in  likening  them  to  Europeans. 

The  inferences  to  be  drawn  from  this  circular  disposition  are  important,  if  merely  con- 
sidered in  relation  to  those  systems,  which,  by  presupposing  a  lineal  scale  in  creation,  would 
place  the  negro  in  immediate  contact  with  the  monkey.  Now,  without  laying  any  stress 
upon  that  primary  characteristic  of  man,  k  reasoning,  thinking,  and  immaterial  soul,  of 
which  the  body  is  but  a  temporary  receptacle,  we  must,  before  we  consent  to  this  hypothesis, 
get  over  difficulties  which  appear  insurmountable.  That  the  Ethiopian  holds  the  lowest  station 
among  the  varieties  of  his  species,  is  fully  granted ;  but  that  this  admission  implies  an 
affinity  to  the  ape,  does  by  no  means  follow.  There  may  be  an  approximation:  but  it  is 
necessary,  before  we  decide  on  the  degree  of  such  approximation,  that  we  should  examine 
the  relative  afiinity  which  the  Ethiopian  bears  to  the  Caucasian.  For  if  it  should  appear 
that  the  difference  between  the  most  perfect  and  the  most  imperfect  of  the  human  races  is 
unquestionably  less  than  between  the  latter  and  the  brutes ;  or,  in  other  words,  Uiat  the 
similarities  between  the  negro  and  the  Caucasian  are  decidedly  ^ater  than  those  between 
the  neCTO  and  the  ape ;  we  must  admit  that  this  latter  approxmiation  is  too  slight  to  be 
termea  an  affinity.  If,  on  the  other  hand,  we  consider  man  only  as  a  material  being,  he 
stands  so  &r  removed  fit>m  brutes — ^the  interval  between  him  and  them  is  so  great— that  it 
would  be  a  violation  of  natural  affinities,  and  certainly  an  insult  on  his  better  nature,  to  class 
him  in  the  same  system.  To  arrive  at  a  just  conclusion  on  this  subject,  we  must  not  look  so 
much  to  any  one  point  of  comparison,  or  to  mere  anatomical  analogies,  but  bring  the  dis- 
tinguishing characters  of  each  mto  direct  comparison.  Does  the  negro,  it  may  then  be  asked, 
evince  a  deficiency  of  those  qualities  which  belong  to  the  Caucasians  ?  we  allude  not  to  the 
natural  afiections,  for  these  are,  in  some  degree,  common  to  brutes ;  but  in  self-privationv 
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ccmpMBJoPt  and  heroic  love  of  their  conntiy.  Are  the^  incapable  of  learning  Eoiopean 
trts,  or  of  inventing  othen  auitable  to  their  wants  or  habits  ?  To  deny  them  such  quauties 
wodd  be  preposterous ;  they  poosess  the  genns  of  others  infinitely  higher,  which,  nnder 
Avounble  circumstances,  have  produced  expert  artisans,  skilful  physicians,  pious  divines, 
and  pleasing  poets.  **  I  protest  especially,''  observes  Mr.  Lawrence,  ^  against  the  Opinion 
which  either  denies  lo  toe  Africans  the  enjoyment  of  reason,  or  ascribes  to  the  whole  race 
propensities  which  would  degrade  them  even  below  the  level  of  the  brute.  It  can  be  proved 
most  clearly,  that  there  is  no  circumstance  of  bodily  structure  so  peculiar  to  the  negro,  as 
not  to  be  found  also  in  other  fhr  distant  nations ;  no  character  which  does  not  run  into  those 
of  other  races,  by  as  insensible  gradations  as  those  which  connect  U^ether  all  the  varieties 
of  mankind."  (p,  428.)  To  pursue  this  comparison  fiirther  is  needless ;  and  to  ask  whether 
the  least  indication  of  such  powers  has  ever  been  manifested  by  the  fmadrumanous  anhnals 
would  be  ridiculous.  The  learned  and  eloquent  Bishop  Sumner  fbrcmly  observes,  **  There 
is  nothing  philosophical  in  the  coropariscxi  of  a  being  possessed  of  improvable  reason  with 
one  that  is  governed  by  natural  instinct,  because  there  is  no  just  aflbiitj  between  the  talents 
which  are  comoared."  (^Record*  of  Oreotton,  vol.  L  p.  23.)  We  consider  this  argument  as 
conclusive.  To  class  man,  therefore,  in  the  same  zoological  division  with  apes,  merely 
because  both  have  a  hyoid  bone,  is,  to  our  apprehension,  as  glaring  a  violation  of  natural 
affinities  as  to  arrange  bats  with  birds,  because  both  fly  in  the  air,  and  possess  a  crest  to  their 
sternum.  So  &r,  iiMoed,  from  considering  man  as  the  type  of  a  zoological  order  of  brutes, 
we  cannot  allow  that  he  even  belongs  to  the  same  system  in  which  they  are  arranged.  It 
ony  be,  that  the  deviations  of  his  structure  are  regulated  by  those  laws  which  ^vem  the 
nmyefse ;  yet,  nevertheless,  by  his  nobler  qualities  (which  m  fact  are  his  true  distinctions) 
iie  bekngs  to  a  higher  order  of  beings :  that  he  is,  in  short,  a  link  between  matter  and 
spirit;  that  he  cames  this  evidence,  through  revelation,  within  himself;  and  will  hereafter 
be  most  assuredly  rewarded  or  punished,  according  as  he  suffers  his  spiritual  or  his  earthly 
nature  to  prepcoderate. 

SncT.  IV. — On  the  Oeographie  Distribution  of  Ani$nals, 

The  gecffraj^ic  distribution  of  animals  over  the  globe,  is  the  next  subject  of  inquiry.  Ill 
the  general  outline  of  the  variations  in  man  which  has  been  given  above,  we  have  deemed 
it  more  important  to  seek  after  general  results  than  to  enter  upon  minute  details.  Our  atten- 
tion has  been  fixed,  not  so  much  on  those  ramifications  which  shoot  out  near  the  extremities 
of  every  branch,  and  become  too  indistinct  for  clear  elucidation,  hot  rather  to  the  lading 
bfiDcfaes  themselves,  on  the  nature  of  which  there  has  been  little  diversitjrof  opinion. 

In  the  inquiry  rmrding  the  geographic  distribution  of  animals,  on  which  we  now  enter, 
the  sune  inode  wifl  be  ubpted,  but  with  this  difierence,  that  whereas  we  have  hitherto 
diawn  our  inferences  solely  from  the  &cts  and  general  opinions  of  others,  we  shall  now  put 
aside  aU  theories  heretofore  pramnlgated  on  the  distribution  of  animals,  and  merely  depend 
OB  simple  fiicts  for  the  supp<xt  of  tluise  inferences  which  thev  may  appear  to  sanction.  We 
Aall  first  briefly  notice  those  principles  which  have  been  applied  to  elucidate  the  phenomena 
of  animal  distnlxition,  and  th^  inquire  how  fhr  they  appear  conducive  to  that  end. 

That  climate,  temperature,  soil,  and  food,  exercise  a  paramount  influence  on  the  distribu- 
ticn  of  animals,  has  been  generally  believed ;  and  on  this  assumption  naturalists  have  divided 
the  world  into  climates,  zones,  or  provinces  regulated  by  degrees  of  longitude  or  latitude. 
Such  has  been  the  fiivourite  theory  not  onl^  of  phjrsiolopists,  but  of  professed  naturalists, 
whose  knowledge  of  details  might  have  furnished  them  with  insuperable  objections  against 
aoch  viewa  Thus,  the  celebmted  entomologist  Fabricius  conceived  that  the  insect  world 
OGold  be  natoffally  divided  into  eight  climates :  one  <^  which  is  made  to  comprehend  all  those 
moantains,  in  every  put  of  the  world,  whose  summits  are  covered  by  eternal  snow.  It  is, 
therefore,  not  surprising  that  M.  LatreiUe  should  consider  such  a  theory  as  altogether  vague 
in  some  respects,  and  ubitrarv  in  others.  But  will  not  the  latter  objection  be  equally  appli- 
cable to  the  distribution  which  this  eminent  naturalist  has  himself  proposed  for  this  part  of 
the  creation  1  At  least,  such  is  the  opinion  of  one  fully  competent  to  judge  the  question. 
"A  chart  of  animal  ffeo^^y,**  says  Bir.  Kirby,  **  whicli  is  divided  into  climates  of  2A?  of 
longitude  and  129  of  latitude,  wears  nptm  its  nee  the  stamp  of  an  artificial  and  arbitrary 
I,  rather  than  of  one  according  with  nature.'*  On  mucn  the  same  principles  another 
has  been  built,  by  which  the  earth  is  divided  uito  seven  zoological  provinces,  or  zones, 
wlj  dependent  on  the  respective  degrees  of  latitude  thejr  occupy.  Now,  so  fiir  as  r^ards 
one  or  these  provinces-^that  comprehended  within  the  arctic  cirole— this  view  of  the  subject, 
ttfiratsifffat,  appears  perfiMrtlyjust :  fbr  there  is  not  only  a  strong  analogy  between  the  groups 
of  animals  inhahrting  such  parts  of  the  two  continents  as  enter  into  this  circle,  but  there  is  also 
an  absolute  afiinity  between  them ;  inasmuch  as  the  arctic  regions  contain  not  onlv  raiera, 
hot  numerous  species,  common  to  both  continenta  This  theory,  however,  loses  all  ito  force 
when  applied  to  such  divisions  a»  are  made  to  include  the  tropical  regions  of  Africa,  Ame- 
rica, and  Asia,  in  one  province,  and  the  southern  extremities  of  America  and  Africa  in 
toother.    The  zooloflriet  immediately  perceives  that  the  only  relation  which  these  countries 
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bear  to  each  other  in  their  animal  productions,  is  parely  analogical ;  and  we  are  thns  oom- 
pelled  to  relinquish  a  theory  which  appears  correct  only  in  one  point  of  view.  These  and 
other  less  eminent  writers  appear  to  have  erred  in  the  very  foundation  of  their  methods. 
They  assume  as  granted,  what  has  never  yet  been  proved,  that  temperature  exercises  a  pri- 
mary influence  on  animal  distribution.  Were  such  the  case,  it  would  naturaUy  follow  tiiat 
the  animals  of  such  parts  of  America,  Africa,  and  Asia,  as  are  placed  in  corresponding 
degrees  of  latitude,  would  be  nearly  of  similar  species ;  or,  at  least,  of  the  same  naturu 

genera.    Yet  such,  as  we  shall  hereafter  show,  is  not  the  ftct    Between  the  wwiwMlg  of 
lese  regions  there  is,  indeed,  in  very  many  instances,  a  strong  analogy :  such,  for  instance, 
as  is  apparent  between  the  TrochUidiecittke  New  World,  the  CinnyriddB  of  Asia  and  Africa, 
and  the  MeUipkagidtB  of  the  Australian  islands.    Such,  again,  is  that  between  the  Toucans 
of  America  (Jig.  75.  a),  and  the  hombills  of  Asia  (Jig,  75.  b).    Yet  not  one  species  of  these 
75  birds  occur  in  any  two  of  these  countries.    Nevertheless  it 

^^^^^^^^^^^  cannot  be  denied,  that  the  temperature  and  configuration  of 
a  ^^^^^^^^^^fSS  *  country  exercises  a  powerftd  influence  on  the  distribution 
^f"""^,  IpSk    o^'^^^^i'^    But  these  efl^ects  are  of  a  secondary  nature,  and 

j^^^^""^^^^l^^^p    totally  fail  when  employed  to  elucidate  those  general  princi- 
Ir  ^        pies  which  appear  to  rebate  the  whole  system  of  animal 

^^9fe|^^^^^^   geography.    Such  agencies,  however,  may  be  safely  allowed 
^^^^^^^^^^^SKS   ^  possess  much  weight,  when  we  descend  to  details  and  in- 
i^^^amnmur        jS^F   vestigate  the  local  Fauna  of  any  particular  country  or  dis- 
^^^^^^^'^s^^^^^^B  trict    It  has  been  observed  by  the  celebrated  Humboldt,  and 

^^^^p  confirmed  by  an  authority  of  nearly  equal  weight,  that,  with 
reff&rd  to  certain  tribes  of  insects,  their  geographical  distribution  does  not  appear  to  depend 
Bokly  on  the  degree  of  heat  or  humidity  to  which  they  are  exposed,  or  on  the  particular 
situation  they  inhabit ;  "  but  rather  on  lodd  circumstances,  that  are  diflicult  to  characterise.** 
This  opinion  is  in  unison  with  the  whole  tenor  of  the  fiicts  to  which  we  shall  hereafter 
advert  We  must,  therefore,  agree  with  Mr.  Kirby,  and  consider  that  the  distribution,  not 
only  of  insects,  but  of  animals  in  general,  is  *'  fixed  by  the  will  of  the  Creator,  rather  than 
Certainly  regulated  by  any  isothermal  lines.*'  (Introductitm  to  Entomology,  vol.'iv.  p.  484.) 
The  distribution  of  animals,  in  connexion  with  that  of  the  human  race,  remains  to  be 
considered.  From  what  has  been  already  stated,  there  appears  strong  reason  to  believe,  that 
the  variations  in  the  structiire  of  man  and  of  animals  are  regulated  by  similar  laws ;  and 
this  supposition  will  receive  considerable  weight,  should  it  appear,  upon  investigation, 
that  those  divisions  of  our  globe  which  have  been  apportioned  to  the  different  varieties  of 
man,  are  equally  characterised  by  certain  peculiarities  in  their  animal  tribes.  Now,  to 
establish  the  truth  of  such  a  theory,  it  is  necessary  to  waive  all  general  abstract  reasoning, 
and  to  draw  deductions  firom  known  fiicts.  And  it  is  equally  obvious  that,  if  such  fikcts  are 
to  be  collected  fi^m  the  whole  animal  kingdom,  this  essay  must  be  extended  to  several 
volumes,  even  admitting  that  our  materials  were  sufficiently  extensive  for  such  a  purpose. 
But  the  truth  is,  that  the  data  for  such  a  comprehensive  investigation  are  so  few,  so  meagre, 
and  so  unsatisfiictory  when  compared  with  the  diversity  and  vastness  of  the  subject,  that  uiey 
sink  into  insignificance.  Nor  will  this  appear  surprising,  if  we  consider  the  astonishing  number 
of  animals  tlmt  have  been  already  described  by  naturalists,  or  are  known  to  exist  in  cabinets ; 
setting  aside  the  hosto  of  species  yet  unknown,  which,  in  many  departments,  may  possibly 
amount  to  double  or  treble  the  number  we  are  acquainted  with.  Yet,  as  details  of  some 
sort  must  be  gone  into,  it  becomes  absolutely  necessary  to  select  for  such  a  purpose  some 
one  department  of  nature ;  and  the  result  which  might  follow,  we  may  fairly  presume, 
would  be  in  unison  with  those  that  would  attend  the  investigation  of  other  divisions  of  the 
animal  world,  could  they  be  investigated  upon  the  same  principles.  Nature,  in  all  her 
operations,  is  uniform :  and  it  cannot  be  supposed  that  the  distribution  of  quadrupeds,  birds, 
insects,  or  reptiles,  would  each  be  reflated  by  different  laws. 

In  choosing,  therefore,  from  the  animal  kingdom  some  one  order  of  beings  fi>r  particular 
investigation,  it  might  be  thought  that  the  distribution  of  quadrupeds  would  present  the  best 
field  of  inquiry.  It  possibly  might,  did  not  their  investigation  involve  certain  points  of  con- 
troversy connected  with  geology,  which,  however  important,  are  not  so  intimately  connected 
with  our  present  object  as  to  render  their  discussion  necessary  in  this  place.  The  division 
of  reptiles  is  subject  to  the  same  objection,  and  is  not  sufficiently  extensive  for  our  purpose. 
The  annulose  animals,  on  the  other  hand,  are  so  numerous  that  they  appear  to  baflle  our 
inquiries ;  nor  can  we  hope,  while  yet  in  the  infimcy  of  geographic  natural  history,  to  do 
more  than  has  been  already  done  by  the  genius  of  Latreille.  Birds  a]<Hie  remain.  It  has, 
indeed,  been  argued,  that  no  very  certain  results  can  attend  the  study  of  their  distribution ; 
because,  firom  possessing  the  powers  of  locomotion,  and  the  instinct  of  migration,  in  a  high 
degree,  they  appear  more  widely  dispersed  than  any  other  class  of  animals.  How  far  this 
may  be  true  has  never,  indeed,  been  made  apparent ;  yet,  allowing  the  assertion  ite  full 
weight,  we  may  safely  conclude,  that  i£,  under  these  disadvantages,  any  definite  notions 
of  geographic  distribution  can  be  gathered  from  the  study  of  such  volatile  beings,  the 
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resalts  wofuld  be  materially  stren^ened  if  found  to  hannoDize  with  what  is  already  known 
on  the  distribution  of  other  orders  oi  animals,  which,  from  their  physical  construction,  are 
less  capable  of  extending  their  geographic  range.  It  is  here,  however,  necessary  to  premise, 
that  in  this,  as  in  all  other  branches  of  natural  history,  the  accounts  and  relations  of  trsr 
veliers,  not  in  themselves  zoologists,  must  be  received  with  great  caution.  Unacquainted 
with  those  nice  distincticms  upon  which  not  only  the  differences  of  species,  but  of  genera 
and  fiunilies,  are  now  known  to  depend,  they  perpetually  contradict,  by  a  hasty  application 
of  well-known  names,  some  of  the  most  acknowledged  truths  in  animal  geography.  Nor 
can  the  &cts  detailed  in  the  compilations  of  more  scientific  writers  be  always  depended  upon. 
The  voluminous  works  of  a  most  industrious  and  zealous  ornithologist  of  the  Linnaean  school 
abound  with  mistakes  of  this  nature ;  wherein  not  only  species  but  genera  are  said  to  in- 
habit countries  where  they  have  never  been  found  except  in  the  vague  and  erroneous 
narrative  of  travellers.  It  is  the  misfortune  of  those  who  complain  against  the  multiplicity, 
and  regret  the  adoptum,  of  modern  divisions,  that  by  so  doing  they  d^iar  themselves  from 
stndying  the  vaxiatioDS  of  physical  structure,  and  neglect  the  main  clue  to  enlarged  concep- 
tions of  zoological  science.  It  is  necessary  to  make  these  allusions,  that  the  re^er  may  be 
apprised  of  our  adoption,  in  this  place,  of  the  principal  modem  genera ;  and  our  rejection  of 
many  of  the  localities  erroneously  given  to  certain  species  in  the  general  histories  of  bird& 

1.  The  Cktucanan  or  European  Province. 

The  ornithological  features  of  the  Caucasian  range,  or  of  the  regions  over  which  the 
Caucasian  variety  of  the  human  species  is  said  to  be  distributed,  will  first  claim  our  atten- 
tion. It  has  been  already  shown  that  this  range  comprises  such  portion  of  Afirica  as  lies 
Dcnrth  of  the  Great  Desert,  nearly  the  whole  of  Europe,  and  a  considerable  extent  of  Western 
Asia.  The  ornithology  of  the  countries  bordering  upon  this  region  has  been  but  partially 
investigated ;  yet  sufficient  is  known  to  show  that  it  presents  a  mixture  of  those  species 
which  have  their  chief  metropolis  in  other  countries.  It  has  been  thought  that  the  animals 
of  the  arctic  circle  are  so  peculiar,  as  to  justify  us  in  considering  that  region  in  the  light 
of  a  distinct  zoological  province;  The  objections  against  this  idea  nave  already  been  alluaed 
to;  and  they  become  more  forcible  when  we  discover,  that  on  calculating  the  number  of 
bii^  both  terrestrial  and  aquatic,  which  occur  within  the  arctic  circle,  t^iey  do  not  amount 
to  more  than  twenty-two ;  and  liiat  most  of  these,  during  the  greatest  portion  of  the  year, 
are  found  in  the  more  northern  parts  of  Britain  and  America.  They  probably  occur  in  simi- 
lar latitudes  on  the  Asiatic  continent ;  but  on  this  point  our  information  is  defective. 

The  swimming  birds  are  known  to  possess  a  very  wide  range ;  but  this  is  less  extensive, 
peiliaps,  than  is  generallv  imagined.  The  number  of  species  found  on  the  shores  of  Europe 
and  Northern  Amca,  indepen&ntly  of  those  more  peculiar  to  the  arctic  circle,  js  sixty. 
Of  these,  two  alone  have  been  discovered  in  the  four  quarters  of  the  globe ;  three  are  com- 
mon to  Europe,  Asia,  and  America ;  one  to  Europe,  Asia,  and  Southern  Africa ;  and  twenty- 
seven  to  Europe  and  Northern  America :  thus  leaving  twenty-seven  (or  nearly  one-half  the 
nomber  of  European  natatorial  species)  as  peculiar  to  this  zoological  division  of  the  world. 

Among  the  Grallatorea,  or  waders,  some  particular  species  are  so  widely  dispersed  as  to 
soggest  the  idea  that  the  geogn4>hic  range  of  this  order  is  even  wider  than  that  of  the 
Nalaiores ;  and  this,  generally  speaking,  may  be  true.  Of  the  sixty-five  species  described 
as  natives  of  Europe,  thirteen  only  occur  in  America,  and  two  only  can  be  reckoned  arctic 
birds,  although  several  others  occasionally  frequent  those  regions.    Of  the  remainder,  four 

""*  occur  in  Asia;  two  in  Asia  uid  Afirica;  four  in  Asia  and 

America ;  seven  in  Asia,  Afirica,  and  America ;  and  the  Whim- 
brel  (fig.  76.)  {Numeniue  PkoBpus)  is  said  to  be  the  same  in 
all  the  five  divisions  of  the  globe.  It  is  consequently  among 
the  wading  birds  that  we  find  those  whose  range  is  most  exten- 
sive ;  yet,  on  a  general  calculation,  the  number  of. species  pecu- 
liar to  Europe  is  considerably  greater  than  those  of  the  NatO' 
torei ;  the  former  being  as  one  to  two,  the  latter  nearlv  as  one 
to  four.  It  thus  appears,  that,  even  among  birds  of  the  most 
vagrant  habits,  the  ornithology  of  Europe  is  characterised  by  a 
TiM  WhimbnL  decided  superiority  in  the  number  of  its  own  peculiar  species. 

The  rapacious  birds,  next  to  the  aquatic  orders,  are  thought  to  be  the  most  widely  distri- 
boted ;  particularly  the  nocturnal  speciea  It  is  very  remarkable,  that  out  of  thirteen  dif- 
ferent owls  inhabiting  Europe,  five  only  are  peculiar  to  this  continent ;  and  two  of  these 
more  particularly  fi-equent  the  arctic  regiona  Of  Uie  rest,  five  occur  in  America,  two  in 
Southern  Africa,  and  one  both  in  Asia  and  America.  The  FalconidUe,  or  diurnal  birds  of 
prey,  in  regard  to  their  species,  have  a  more  restricted  distribution ;  yet,  of  these,  the  eagles 
enjoy  no  inconsiderable  range.  Out  of  eight  discovered  in  Europe,  one  is  more  properly 
•ictic,  three  have  been  found  in  several  parts  of  Africa,  and  one  occurs  in  America;  leaving 
three  only  to  Europe.  It  is  singular  that  those  rapacious  birds  which,  from  the  peculiar 
structure  tyf  their  wings,  have  been  supposed  to  enjoy  the  greatest  powers  of  flight  among 
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their  eon^enen,  tre  thoM  most  reibricted  in  their  ^eacn^ihic  limiti.  Thia  ii  proved  by  tha 
&cl,  th&t  out  d'  ei^t  genuine  fiikona  occurring  m  Europe  tod  Northern  AnicA,  two  only 
have  been  diacovered  in  America.  It  has,  faoweTer,  recentlj  been  stated  that  the  Faica 
peregrinus  of  Austnlia  is  identically  the  aame  as  that  of  Europe :  neither  does  Sonthem 
Africa,  we  believe,  poHsess  a  single  Europeui  speciea,  or  not  one  of  those  inhabiting  the 
northern  extremity  of  that  peni^ula ;  the  Monitignard  of  Le  VaiUant,  long  coofounded 
with  the  European  Kestril,  being  a  decidedly  distinct  ^)ecies.  Upon  the  wboTe,  the  distri- 
bution of  the  fbrty-fbur  species  of  Eurc^iean  Rapbmt  will  stand  thus:  three  are  Arctic, 
eleven  are  found  also  in  America,  two  in  Asia  and  Africa,  and  (MB  in  Asia  and  America; 
leaving  twenty-seven,  or  more  than  one-hal^  peculiar  to  Enropean  omitb(dogy. 

__  The  GallinaceouB  genera  are  fewj  and  their  wide  dispemon 

is  decidedly  against  the  theory,  that  all  birds  with  heavy  bodies 
and  short  win^  are  more  limited  in  their  geographic  range  than 
Other  terrestnsl  tribes.  This  argument  has  been  ingeniously 
'  used  to  account  br  the  veir  restricted  limits  within  which  many 
of  the  Indian  parrots  have  Eieen  found ;  mie  or  two  speciea  being 
frequently  confined  to  a  particular  ifihuid.  OmithologiBts,  bow- 
ever,  need  not  be  told  that  the  wings  of  the  PtiUaeida  are  peco- 
liarly  adapted  Ibr  Btrmg  and  vigoroue  flight ;  and  Ihoee  who  have 
eeen  these  birds  in  their  native  regions  cannot  fail  to  have  re- 
marked that  their  flight  is  peculiarly  rapid ;  many  genera,  in 
this  respect,  passing  through  the  air  with  the  celerity  of  the  ' 
hawk.  The  wide  meperHion  of  the  GaUinaeetmt  order  is  very 
evident  The  range  of  the  neat  bustard  (j^.  77.)  extenda  from 
one  eittremity  of  temperate  Europe  lo  the  confines  of  Aaia ;  and 
the  quail,  remarkable  Ibr  its  heavy  body  uul  Hhort  wings,  per- 
TteOnuBvuri.  forma  two  annual  migiationa,  flom  and  to  Northern  Africa,  over 

Europe  and  Western  Asia.  We  consider  very  few  of  the  Ehiropean  Gallinaceous  birds  as 
truly  arctic ;  for  nearly  all  the  species  appear  to  occur  as  plentittilly  beymd  those  lenoos 
as  within  them.  Man;  of  the  meridional  European  birds,  as  Upapa  Epops,  Orblus  galbula. 
Coreceae  gamilus,  &c.,  might  with  equal  justice  be  classed  as  peculiarly  characteristic  of 
Central  or  Southern  AJfKca.  It  nevertheless  appears  that,  even  among  the  Gallinaces, 
fourteen  out  of  twenty-seven  have  their  principal  seat  in  Europe.  The  remainder  are  thus 
apportioned :  five  extend  to  Western  Asia,  five  to  the  confines  of  the  great  African  desert, 
two  are  dispened  in  Central  Asia  and  Africa,  while  two  only  occur  in  Nirth  America. 

—  ,        The  Fteairoetral  birds,  typically  represented  by  the  swallow, 

are,  of  all  the  insectivorous  tribm,  most  cooispicuouB  fiir  their 
powers  of  flight  With  but  one  eiceptiim,  the  European  King- 
fisher (_A[cedo  europtea,  fig.  76),  they  are  all  migratcfy :  hence 
we  find  that  moet  of  the  species  occur  beyond  the  limits  of  the 
European  Fauna.  The  proportion  of  those  which  ^ipecr  confined 
to  Europe  and  Northern  Africa  vt  as  one  to  three. 

The  small  Granivorous  birds  not  only  present  a  great  diversi^ 
in  their  species,  but  a  consideiahle  prepondeiance  in  their  nu- 
merical amount.  Forty-one  are  included  in  the  European  list; 
two  of  which,  at  certain  seasons,  frequent  the  polar  regions  in 

Ct  nnmbeiB,  but  are  nevertheless  shoodaiit  in  all  the  ntsthem 
ides;  seven  inhabit  North  America,  and  three  extend  both 
to  Asia  and  Africa ;  so  that  Europe  may  be  considered  the  metropolis  of  neady  thirty  pecu- 
liar species. 

The  Scansorial  birds  are  few ;  yet  eight  out  of  the  fifteen  recorded  as  European  are 
imknown  in  other  regions.  It  is  among  the  Imecthormu  and  soft-billed  birds  that  we  must 
look  for  the  principal  ornithological  features  rf  any  particular  regiML  The  immense  fimily 
of  Humming-birds  in  the  New  World,  and  of  MeliiphagidB,  ot  Honey-mckers,  in'the  Aus- 
tralian islands,  would  alone  be  sufficient  to  mark  these  regions  wi^  a  distinct  zoological 
character.  To  what  cause  we  are  to  attribute  the  fact  that  these  birds,  by  no  means  deficient 
in  the  power  of  flight  (which,  indeed,  in  many  of  thera  is  considersJily  developed,)  should 
.nevertheless  be  so  strictly  confined  within  certain  ^eogmphic  limits,  remains  unexplained. 
We  can  only  in  this  place  illustrate  the  &ct  Of  eighty-five  species  belonging  to  the  Lin- 
nsan  genera  of  Turdus,  Sylvia,  Parus,  and  Muscicapa,  eighly-two  are  strictly  European. 
In  this  number  we  of  course  include  ^oee  which  migrate,  at  certain  seasons,  to  Nortbem 
Africa  and  Western  Asia;  for  these  regions,  it  must  be  always  remembered,  come  within 
the  zoological  province  we  are  now  treating  of;  yet,  if  we  deduct  thenumberof  those  which 
have  actually  been  detected  in  parts  beyond  the  ^ores  of  the  Mediterranean  on  <aie  side, 
and  Western  Asia  on  the  other,  they  will  amount  tmly  to  ten ;  leaving  seventy-two  as  a 
marked  peculiarity  in  the  ornithology  of  Europe.  In  further  proof  of  the  limited  range  of 
these  &milieB,  it  may  be  remarked,  that  three  only  out  of  eighty-five  have  been  deCectid  in 
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America ;  and  that  the  identity  of  one  of  theee  (Pania  atricapillus  L.)  with  an  European 
species  (Parus  palnstris  L.)  is  very  qaestiooable. 

The  Omnivorous  birds,  as  the  Stumide,  Corvide,  &c.,  are  the  last  requiring  notice.  A 
few  of  these  appear  widely  dispersed ;  but  upon  the  whole,  seyeral  species,  and  even  pecnliar 
genera,  are  left  to  characterise  this  portion  of  the  world.  We  may  state  their  number  at 
twenty-one :  thirteen  of  which^  or  more  than  one  half,  habitually  reside  in  Europe ;  four  occur 
in  Northern  and  Central  Afiica;  one  TPastor  roseus  T.)  inhabits  boUi  the  table-land  of  Asia 
and  the  deserts  of  Central  Afiica ;  and  three  have  been  found  in  America. 

These  details,  tedious  perhaps  to  the  general  reader,  but  interesting  to  the  man  of  science, 
it  becomes  necessary  to  dwell  upon,  before  any  valid  deductions  can  be  drawn  fiom  the 
fiicts  they  exhibit  In  this  difficult  and  somewhat  laborious  investigation  we  have  been 
much  assisted  by  the  writings  of  Wilson,  Temminck,  and  Le  Vaillant ;  but  more  than  all  by 
the  liberality  which  throws  the  magnificent  collections  of  the  French  Museum  open  to  the 
use  of  all  scientific  inquirers,  whatever  their  object  or  their  nation  may  be.*  It  cannot, 
however,  be  supposed  that,  even  with  greater  sources  of  information,  some  inaccuracies 
may  not  have  occurred.  Such  calculations,  in  short,  firom  their  very  nature,  can  never 
be  perfect;  because  they  are  founded  upon  present  knowledge,  and  that  is  perpetually 
extending.  The  most  that  can  be  done  is  to  make  as  near  an  approximation  to  &e  truth  as 
cin^nurtances  wiU  admit;  uid  havingdone  this,  the  nMultmaybeentiUed  to  Mne  degree  of 
confidence. 

As  a  general  recapitulation  of  the  European  birds,  we  may  state  the  total  number,  exclu* 
sive  of  a  few  which  occasionally  appear  at  remote  intervals  as  stragglers,  at  388.  Of  these, 
thirty-one  are  more  peculiar  to  the  arctic  regions  of  Europe,  America,  and  probably  of  Asia ; 
the  proportion  bein^  as  one  to  thirteen.  Sixty-eight  (forty  being  aquatic)  occur  also  in  tem- 
perate America ;  nme  are  dispersed  over  four  divisions  of  the  globe,  to  neither  of  which  can 
they  be  particularly  appropriated ;  and  either  one  (Numenius  Phcepus)  or  two  extend  to 
Australia.  With  these  deductions,  the  number  wiU  thus  be  reduced  to  about  280.  If  from 
these  we  abstract  such  others  as  may  pastibly  have  a  partial  range  beyond  the  limits  already 
defined,  the  number  may  be  further  reduced  to  about  250 ;  so  that,  even  with  this  allowance, 
nearly  two  thirds  of  the  birds  <^  Europe,  Northern  Afiica,  and  Western  Asia  may  safely  be 
considered  as  zoologically  characteristic  of  those  countriea 

Another  character  in  European  omitholo^  deserves  attention.  This  regards  the  superior 
nnmber  of  generic  types  which  it  exhibits,  in  proportion  to  the  number  of  species.  These 
genera  amount  to  108,  <xnitting  those  which  have  not  been  generally  adopted,  or  which,  firom 
the  modifications  of  form  being  but  slight,  should  more  properly  be  termed  sections.  The 
proportion  which  these  genera  bear  to  the  number  or  species  (estimated  before  at  388) 
amounts  to  more  than  two  to  seven ;  or,  in  other  words,  does  not  give  seven  birds  to  two 
genenu  It  is  further  remarkable,  that  most  of  these  exhibit  in  their  structure  the  greategt 
perfection  of  those  orders  or  families  to  which  they  respectively  belong ;  and  which  groups 
are  denominated  by  naturalists  typical*  True  it  is  that  such  genera  are  widely  dispersed ; 
bat  in  no  division  of  the  world  do  they  appear  so  numerous,  in  proportion  to  the  species,  as 
in  Europe.  This  remark  not  only  applies  to  the  typical  genera,  but  is  frequenUy  applicable 
to  the  number  of  species  they  respectively  contain.  One  instance  may  suffice,  llie  noble 
&lcons,  or  those  to  whom  the  generic  name  of  Falco  is  now  restricted  are  generaUy  con- 
sidered the  most  typical  group  of  their  fiunily :  of  these,  the  Kestril  (JS^.  79.)  and  five  others 
79  have  their  metropolis  in  Europe  and  ^forthem  Afiica.    The 

whole  of  North  America  has  hitherto  produced  but  four.  Le 
Vaillant  enumerates  the  same  number  from  Southern  and  Cen- 
tral Afirica.  Those  of  Central  Asia  are  not  known ;  but  only 
two  have  been  recently  described  as  peculiar  to  the  vast  re- 
gions of  Australia.  Now,  if  we  merely  look  at  these  respective 
numbers,  the  difierence  does  not  appear  very  remarkable ;  but 
when  the  great  inferiority  between  the  Caucasian  regions  and 
those  of  America,  Africa,  and  Australia,  in  point  of  extent,  is 
taken  into  the  account,  it  will  be  immediately  seen  that  the 
^    „  proportion  of  these  eminendy  typical  species  in  the  European 

«•  -^  ^^  ui  particuUrly  great    Among'ti^  typicid  groupTrf 

the  wading  and  swimming  birds  this  is  still  more  apparent ;  so  that,  if  we  endeavour  to 
define  what  is  the  most  stnking  feature  in  the  ornithology  of  this  zoological  province,  none 
is  so  remarkable  as  the  number  of  purely  typical  groups.  This  peculiarity  will  be  more 
apparent  cm  looking  finther  into  the  matter.  The  total  number  of  birds  throughout  the 
world,  existing  in  museums  or  clearly  described  in  authentic  works,  may  be  estimated  at 
6000.  These  have  been  arranged  under  about  380  genera ;  but  as  several  of  these  genera 
will  comprise  more  than  one  sub-genus,  we  will  put  down  400  as  a  nearer  approximation  to 


*  W«  have  been  tfieimUf  infonaed  that,  by  the  lawe  of  the  Zoological  Society  of  London,  no  one  enn  reeeire 
pMMMion  to  make  oie  of  their  Mueeiun,  for  general  acieotiflc  purpoeee,  who  ia  not  a  member. 

23* 
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ccHrrectnefls :  this  would  leaye  rather  more  than  fourteen  species  to  each  generic  group ; 
while,  if  the  ornithology  of  Euroye  and  Northern  Africa  is  alone  considered,  the  proportion 
is  no  more  than  one  to  three ;  and  even  this  will  be  further  diminished  when  those  geo- 
graphic groups  among  the  FringiUid^  and  SylvaidtB,  which  are  decidedly  peculiar  to  this 
portion  of  the  globe,  are  investigated  and  defined.    Now,  it  is  very  singular  that,  in  speak- 
mg  of  the  lea£ng  varieties  of  the  Caucasian  race,  a  writer,  whose  testimony  is  no  mean 
authority,  observes,  ^  that  the  tribes  amonff  the  Caucasians  are  more  numerous  than  in  any 
other.*'    And  again — *^  Whether  we  consider  the  Meverai  nation*  or  the  individuals  in  each, 
bodity  difierences  are  much  more  numerous  in  the  highly  civUized  Caucasian  variety  than  in 
either  of  the  other  divisions  of  mankind.*'   (Lawrence^  p.  442.  475.)  When  we  glance  over 
the  list  of  those  nations  generally  supposed  to  have  s[»Tmg  fiom  this  type,  we  are  struck 
with  the  justice  of  these  observations.    It  is  the  more  remarkable,  as  the  regions  they  occupy 
are  dispropcnrtionably  small,  when  compared  with  those  peopled  by  the  Mongolian  and  Eth^ 
opian  races.    That  there  are  instances  wherein  typical  forms  of  higher  groups  than  genera 
do  not  occur  within  the  European  range,  is  a  circumstance  which  will  not  materially  af^t 
the  question.  -  Thus  the  only  European  bird  belcmging  to  the  Tenuirostres  of  M.  Cuvier 
is  the  European  Hoopoe  (  Upupa  EpopsX  which  is  certamly  not  a  typical  example ;  but  this, 
80  fir  as  tribes  are  concerned,  is  the  only  exception  to  the  rule.    It  is  curious,  also,  that  this 
exception  should  occur  in  that  division  which  comprises  the  smallest  and  weakest  of  birds. 
If  we  descend  to  fiuoilies,  there  is  scarcely  one  pre-eminently  typical  of  its  own  perfection 
which  is  not  European.    A  further  objection  may  possibly  be  urged,  that,  although  such 
forms  are  indeed  abundant  in  this  Fauna,  they  are  n^verthelesB  foimd  in  nearly  every  other 
part  of  the  world ;  and  cannot,  therefore,  be  looked  upon  as  characterising  Europe  more  than 
any  other  country :  but  this  will  not  be  a  just  conclusion,  unless  it  is  first  shown  that 
the  proportion  of  such  tjrpes  to  the  total  number  of  European  species  is  not  decidedly 
greater  than  in  any  other  region.     Now  the  facts  we  have  already  stated  prove  this 
beyond  doubt 

These  results,  obtained  trom  unquestionable  data,  are  so  important  to  our  present  inquiry, 
that  their  hasty  notice  would  not  have  been  sufficient  The  materials  for  illustrating  the 
ornithology  of  Europe  are  naturally  more  numerous  than  can  be  expected  for  other  portions 
of  the  globe ;  and  it  became  very  desirable  to  ascertain  how  far  the  ornithology  of  those 
regions,  occupied  by  the  Caucasian  race,  presented  a  peculiarity  of  character  sufficiently 
strong  to  show  a  mutual  relaticHiship  with  the  geographic  distribution  of  this  variety  of  man. 
We  are,  I  think,  sufficiently  authorised  to  consider  that  both  are  in  unLson.  At  least,  there 
are  so  manv  singular  points  of  analogy,  as  to  render  it  highly  probable  that  there  exists  an 
intimate  relationship  between  the  distribution  of  one  race  of  mankind  and  one  of  the  prin- 
cipal geograi^c  divisions  of  birds. 

How  &  tius  view  of  Eurmpean  omitholo^  would  be  borne  out  by  an  extended  investiga- 
tion of  other  orders  of  animsJs,  it  is  impossible  to  say.  Yet  even  if  our  present  limits  would 
permit  the  inquiry,  we  should  have  to  rely  more  upon  theory  than  facts.  Many  of  the 
quadrupeds  of  Europe  have  long  b^n  slowly  but  certainly  disappearing,  in  proportion  as 
culture  and  civilization  have  advanced ;  and  any  conclusions  drawn  fix)m  those  which  still 
remain  in  a  wild  state  would  be  open  to  great  objections,  particularly  as  the  question  must 
necessarily  embrace  the  nature  of  those  no  longer  existing,  but  whose  bones  occur  in -a  fossil 
state  throughout  Europe.  We  think  it  may  fairly  be  presumed  that,  in  all  those  convulsions 
which  have  agitated  our  fflobe,  birds  have  suffered  less  than  any  other  vertebrated  animals. 
Their  fossil  remains  are  fow,  and  of  rare  occurrence ;  while  extensive  deposits  of  bones  and 
skeletons,  belonging  to  quadrupeds,  reptUes,  and  fish,  occur  more  or  less  abundantly  in 
almost  every  regkm,  and  attest  the  wide  destruction  to  which  such  animals  were  exposed. 
It  naturallv  follows  that,  in  tracing  the  distribution  of  the  feathered  creation,  we  are  left 
unshackled  by  geolo^cal  controversy. 

The  few  observations  on  the  Ichthyology,  Entomology,  and  Conehology  of  the  Mediter- 
ranean we  shall  hereafter  make,  in  conjunction  with  those  of  Britain,  will  be  found  in  unison 
with  those  features  in  the  geographic  distributi(»i  of  birds  we  have  already  traced ;  and  will 
equally  evince  the  propriety  of  including  the  whole  under  one  zoological  division.  This 
we  propose  to  name  the  European,  Sudi  a  designation  is,  indeed,  somewhat  objectionable, 
inasmuch  as  it  embraces  not  only  Europe,  but  Northern  Afirica  and  Western  Asia ;  ^et  it 
will,  perhaps,  convey  more  definite  ideas  than  if  the  name  were  adopted  firom  the  particular 
race  of  men  belonging  to  these  regions. 

-    2.  The  Mongolian  or  Asiatic  Provtnce. 

The  birds  of  the  Mongolian  range  will  be  now  adverted  to.  The  typical  nations  of  this 
variety  of  man  occupy  Uie  remaining  portion  of  the  vast  continent  of  Asia ;  while  their 
characteristic  pecuUeirities  appear  blended  with  the  Malays  in  the  more  eastern  islands  of 
the  Indian  Archipelago.  The  ornithology  of  such  a  vast  proportion  of  Asia  is  as  varied  as 
it  is  remarkable ;  but  the  very  imperfect  nature  of  the  materials  hitherto  furnished  for  its 
elucidation,  renders  it  impossible  for  us  to  give  those  satis&ctory  data  which  have  been 
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ibnudied  by  writers  on  the  birds  of  Europe.  Naturalists  look  forward  with  the  greatest 
interest  to  the  speedy  termination  of  the  zoological  researches  of  Geneml  Hardwicke,  as 
likely  to  supply  these  deficiencies.  The  vast  stores  of  knowledge  which  a  long  residence 
in  the  East,  and  an  ardent  passion  for  natural  history,  have  plac^  at  the  cominuid  of  this 
naturalist,  render  him  peculiarly  qualified  for  such  an  undertaking. 

For  our  present  purpose,  minute  detail  is  not,  however,  essentiiu.  Whatever  doubts  might 
at  first  have  arisen  on  the  propriety  of  considering  Europe  as  the  centre  of  an  ornithological 
province,  there  can  be  none  with  respect  to  Asia.  It  is  in  these  regions  that  the  chief  seat 
of  the  typical  Gallinacee  is  placed ;  they  abound  in  China,  Thibet,  the  Indian  Peninsula, 
and  even  extend  to  those  islands  which  are  considered  the  confines  of  the  Mcmgolian  race. 

80  The  larger  species,  arranged  in  the  genera 

Pavo  and  Polyplectronj  appear  to  charac- 
terise the  more  elevated  and  central  parts 
of  the  continent;  while  those  of  the  genus 
GaUut  are  more  numerous  in  Sumatra, 
Java,  and  the  adjacent  islands.  The  phea^ 
sants  of  China  and  Thibet  form  a  no  less 
striking  feature  in  Asiatic  ornithology ;  ^ve 
_^^^  species  of  magnificent  plumage  are  pecu- 
The  BOvw  Phaannt.  **^     liar :  one  of  these,  the  elegant  Silver  Phea- 

Bent  (Jfycthemerus  argentcOui)  (Jig.  80.)  has  been  long  domesticated  in  our  aviaries.  Three 
other  superb  species  represent  a  ^up  {LopkophoruB  Tem.),  discovered  only  dpon  the  con- 
tinent The  whole  di  these  Gallmaceous  genera  are  totally  unknown  in  Africa,  Australia, 
or  in  the  New  World.  When  to  these  we  add  the  Hombills  (Bueeridts),  the  Sun-biids 
(jOirmyridiB),  the  short^legged  Thrushes  (G.  BrachypuM),  the  short^tailed  Thrushes  (Pitta;\ 
certain  groups  am<mg  the  Psittacida,  and  many  others  totally  unknown  in  Europe,  Northern 
Afirica,  and  Western  Asia,  yet  abounding  in  the  Mongolian  nations,  no  fiurther  details  appear 
necessary  to  mark  the  ornithological  peculiarities  of  Asia,  as  distinct  firom  those  of  Europe. 

From  the  Asiatic  islands  it  would,  perhaps,  be  more  natural  if  we  proceeded  at  once  to 
notice  the  Malay  or  Australian  range,  as  it  is  here  that  the  Faunas  of  Uiese  divisions  of  the 
grlobe  evidently  meet  But  as  this  would  interfere  with  the  order  observed  in  the  early 
potion  of  this  essay,  we  shall  pass  from  the  northern  regions  of  Asia  to  those  of  the  New 
W<»rld ;  particularly  as  both  present  a  mixed  race  of  men,  probably  originating  firom  tiie 
Asiatic  continent 

8.  The  American  Province, 

We  proceed  to  a  rapid  sketch  of  American  ornithology.  It  has  already  been  shown  that, 
excepting  the  Natatorial  birds,  there  are  fewer  species  common  alike  to  Northern  America 
and  to  Europe  than  might,  perhaps,  have  been  supposed ;  yet,  were  the  proporticm  much 
greater,  the  circumstance  would  only  prove  that  nature  knows  no  abrupt  distinction.  It  is 
not  to  the  remote  ramifications  which  she  employs  to  connect  her  cham  of  operations  that 
our  attention  is  to  be  fixed ;  for  they  are  too  subtile  to  be  unravelled  by  beings  with  fiicul- 
ties  80  limited.  But  as  soon  as  she  quits  these  inexplicable  mazes,  and  again  displays  her- 
self in  a  new  but  decided  form,  we  may  hope  to  gain  some  acquaintance  with  her  laws. 
It  is  not,  therelbfe,  from  either  extremity  of  the  New  World  that  we  muQt  form  our  opinion 
on  its  zoological  peculiarities.  The  ornithology  of  the  Northern  latitudes  is  evidently 
Mended  with  that  of  Europe,  and  in  all  probability  many  of  these  species  exist  in  Northern 
Asia ;  those  of  the  more  southern  parts  of  America,  beyond  the  Rio  de  la  Plata  and  Para- 
guay, are  nearly  unknown.  It  is  only  within  the  last  few  years  that  the  provinces,  elevated 
on  the  Mexican  CordHleras,  and  now  constituting  a  great  republic,  have  been  opened  to  the 
naturalist ;  and  although,  as  yet,  but  superficially  explored,  there  is  perhaps  no  region  in  the 
New  World  which  promises  to  yield  more  interesting  fiu;ts,  as  connected  with  uie  animal 
feogrvghy  of  that  hemisphere.  Even  the  configuration  of  the  continent,  at  the  junction  of 
its  two  great  divisions,  is  typical  of  this  distribution.  It  appears  as  if  nature,  elevated  as 
on  a  throne  upon  this  vast  table-land,  7200  feet  above  the  level  of  the  sea,  had  dispensed 
her  forms  to  the  right  hand  and  to  the  left,  retaining  immediately  around  her  a  typical 
representation  of  every  group.  To  the  north  she  has  given  innumerable  flocks  of  slender- 
Hlled  insectivorous  ha&  (iSfy|vtcof<e,  &c.),  which  annually  depart  to  breed  in  those  more 
temperate  climes.  These  are  accompanied  by  particular  species  of  Flycatchers,  Thrushes, 
Pigeons  add  Hangnests  (leterina);  tne  two  latter  in  such  countless  numbers  as  to  darken 
the  air.  To  Southern  America  has  been  more  particularly  assigned  the  Macaws,  Toucans, 
Scansorial  Creepers  (Dendrocolaptes\  Ant  Thrushes  (Myotherina),  Ground  Doves  (C%a- 
nuepelia)^  Tanagers  (Tanagrd)^  Trogons,  Fruit-eaters  {Ampdid4B\  and  the  numerous  and 
splendid  race  of  Humming-birds.  Yet  of  all  these  groups,  save  one  {Ampelidm)^  typical 
examples  are  concentrated  on  the  table-land  of  Mexico.  These,  moreover,  are  accompa- 
nied by  some  peculiar  forms,  not  ^et  discovered  in  either  portion  of  America,  and  by 
species  among  Uie  natatcvial  tribes  hitherto  found  only  in  the  more  northern  latitudes. 
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The  tyiHCal  OtUimceaaB  binlB  hegia  to  ahow  thennelTM  •djouung  the  equalco-,  aeazlj 
in  the  mme  panllel  of  latitude  ts  titej  occur  in  Alia :  they  belong,  bowerer, 
HI  to  di^iuct  and  peculiar  ^pes ;  aa  the  genen  Meieagris,  Cru,  PeDeic^e^ 

Oiinx,  Phoaphea,  Ortalicia,  and  Opiathocoroua.  These  find  theii  lepreoenl- 
atives,  ix  the  nwst  pait,  in  the  aitcieut  ccutiueota,  but  not  cne  specie*  baa 
been  detected  beyood  the  New  World.  The  faTegoing  remark  awUea  to 
,  the  two  great  diriaiona  (d'  the  Stmite,  ca  Hcmkeyi,  ao  accurately  illustnted 
by  thoK  distinguiebed  natoraliitB,  HH.  Cuviei  and  Geoffro;  Sl  Hilaii& 

The  Helliphagoiu  groups  of  America,  at  the  head  of  which  ahine  the 

splendid  ftnuly  of  Hunnniag-biida  0^.  81.).  &na  the  chief  peculiarity  of 

■  ita  ornithology ;  other  racea,  scarcely  leaa  beautifiil,  occur  in  Africa,  Aaia, 

W  and  Australia :  yet  the  natural  genera  are  totally  distincL    The  number 

d'  Bpeciea,  and  the  variety  of  forma,  amimg  the  fingiTtHuaa  birda  is  Boother 

Rtriking  feature  in  the  productiona  of  the  New  World.    Under  this  t»ra 

BmiiBiiic  Biii     ^^  um^  include  the  richly  coloured   Chatterera  {Ampdida  Sw.)  and 

M.n.Hna  [^Piprina  Sw.) ;   together  with  the  whole  family  of  Tanagcrg  {Tanagrtntei, 

Hangnesta  (Jcterina),  and  Parrots  iPtittacida).     The  fiiat  four  belong  eotely  to  this  conti. 

nent,  which  more  than  any  other  abounds  in  vest  forests  of  lolly  txeea,  affi>rding  a  perpetiud 

and  countleae  variety  of  fniita  and  beniea,  adapted  to  nourish  all  the  tamiliee  d!  bard  and  mA- 

billed  frugivDTous  biida.     If  we  turn  to  the  other  orders  of  vertebiatad  aninula,  the  JMbUuaco, 

AiiNitbftf,  or  Radiatm,  each  and  all  conspire  to  stamp  certain  peculiar  foUuies  on  the 

socdogy  of  the  New  World,  and  to  mark  it  as  a  distinct  Eoological  empire, 

4.   7^  Eihiofian  or  African  Promnce. 

The  chief  seat  of  the  Ethiopian  variety  of  our  apeciea  is  central  Africa ;  while  most  writen 

agree  in  thinking  that  ita  northern  limits  do  not  pass  the  Great  Desert     The  pestilential 

atmosphere  of  tropical  Africa  has  been  an  insuperable  bar  to  the  researcbea  of  Europeans ; 

and  aU  the  ideas  that  can  be  formed  on  the  zoology  of  such  reeionB  inust  be  gatheral  from 

the  partial  gleanings  made  by  travellers  cat  the  sbOTes  of  Senegal  and  of  Sierra  Letme.    Tiie 

ornithological  productiona  received  frtan  these  districts  evince  a  total  disBimilarity  from  those 

of  Ncffthem  Africa,  but  intimately  accord,  both  in  species  and  genera,  with  the  oisithologj 

of  the  south;  to  this,  however,  there  are  several  exceptions.    The  Plautaio-eateis  {Mmo- 

ykagidtt),  and  the  bristl»-necked  Thruahes  (TVicAopAorus  Tern.),  are  among  the  groups 

litberto  tbund  only  towards  Sierra  Leone.    Ilie  Guinea  Fowl,  as  its  name  implies,  ie 


abundant  in  the  interior  of  that  country,  where  three  species  have  been  discovered.  SThe 
common  Bee-eater,  and  the  Golden  Oriole  are  the  odIt  species  among  the  land  btods  a( 
Western  Africa  that  occur  in  the  European  range ;  and  these  extend  southward  to  the  Cape 


of  Good  Hope.  The  whole  extent  of  Africa  south  of  the  desert  exhibits,  in  dioit,  a  marked 
diKrence  in  its  ornithological  groups  and  specisa  from  those  belonging  to  Europe,  Northern 
Africa,  and  Western  Asia,  The  comparatively  few  exceptions  of  birds  common  to  Eimipe 
and  the  Cape  cannot  diminish  the  general  force  of  this  remark,  but  merely  shows  that  a  few 
exceptions  must  never  be  taken  as  [he  groundwcrk  of  any  particular  theory.  It  is  to  one  of 
the  greatest  ornithologists  that  France,  or  indeed  any  other  nation,  has  produced,  that  we 
are  mdebted  for  the  most  perfect  account  of  South  African  ornithology  yet  published ;  but  it 
must  ever  be  regretted  that  this  portion  of  H,  le  Vaillant's  labours  terminated  abruptly ; 
leaving  the  Gallinaceous,  Wading,  and  Swimming  orders  to  be  completed  by  some  other, 
who,  with  equal  enterprise  and  (Enervation,  shinm  visit  the  same  regions,  and  reciad  theut 
manners  with  the  same  veracity. 

Between  the  omiiholc^  of  Africa  and  of  America  there  is,  within  the  same  parallels  of 
latitude,  a  vary  strong  analogy,  although  (in  the  sense  in  which  we  apply  the  term)  there  is 
none  of  affinity.  We  know  not,  in  abort,  a  single  perching  bird  comimni  to  both  continents; 
although  in  the  rapacious  order,  which  amcsig  terrestrial  birds  are  well  known  to  have  nearly 
the  widest  range,  two  or  three  species  occur  which  likewise  inlabit  both  estiemitiea  of 
Africa  no  lees  than  North  America. 

The  other  vertebrated  animals,  and  the  insects  of  Southern  Africa,  furnish  similar  results. 
On  examining  the  large  collection  of  insects  formed  by  Mr,  Burchell,  in  the  territcories  <^  the 
Cape  of  Gooa  Hope,  we  could  not  discover  one  out  of^^many  hundreds  which  was  to  be  fouml 
in  a  much  more  considerable  collection  brought  by  us  &om  South  America,  although  many 
generic  groups,  particularly  among  the  Lepidoptara,  appeej^  cnnmon  to  both  continents. 

Between  the  ntunas  of  Africa  and  America  the  difference  is  unquestitmably  striking ;  yet 
there  are  several  points  of  connexion  between  the  ornithology  of  Africa,  Asia,  ana  Aus- 
tralia ;  and  these  appear  not  merely  in  generic  groups,  but  even  in  ^ecies.  The  Drongu 
Shrikes  (G.  EdoHtit),  the  Larva-eaters  (Q.  Cebltm/ru),  the  typical  Fly-catchers  (G.  Mur 
cipeUt,  C.),  the  Crab-eaters  (G.  Halcyon),  the  Graklea  (Lamfnvtonit),  die  African  Saxicolc, 
the  twognnips  of  tropical  Rnches  {EitTelda  Amadtna  Sw.),  are  all  genera  common  to  these 
three  regitms, — to  neither  of  whi^  in  a  geoeraphic  division,  can  th^  be  exclusively 
■arigned.     But  we  need  not  dwell  fiu^er  on  su<£  resemblances,  which,  after  all,  are  but  so 
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many  points  of  connezioa  between  geogn^phic  divisiooBi  sufficiently  distinct  in  their  moro 
prominent  characters. 

A  The  Malay  or  Australian  Province, 

The  regions  peopled  by  the  Malay  tribes  is  the  last  zoological  division  requiring  elucidar 
tion.  We  have  aLreadv  adverted  to  the  ^eat  diversity  of  tnoes  comprised  under  this  varie^ 
of  the  human  race,  and  the  little  authentic  information  yet  collected  concerning  their  origin 
or  history.    Hie  zocdoffical  results,  however,  are  more  definite. 

On  looking  to  the  uidian  Archipelago,  as  to  that  region  where  f^ysiologists  concur  in 
thinlrifig  that  the  Malayan  ibrm  is  first  apparent,  we  are  told  that  several  of  these  islands 
are  peopled  by  two  different  races  of  men  (Lawrence,  p.  489.  and  Cktvier,  p.  187.) ;  the  one 
firequently  confined  to  the  inland  tracts,  while  the  other  people  the  maritime  districts :  their 
respective  origins,  however,  are  so  little  known,  that  it  is  still  a  matter  of  doubt  which  has 
Qsorped  the  teiritraies  of  the  other.  {Mar9den*$  Sumatra,  S26,  927.)  We  confine  these 
remarks  to  Sumatra  and  Java ;  fiv  with  regard  to  the  vast  islands  <^  Borneo,  Celebes,  and 
those  smaller  groups  to  the  eastward,  we  know  little  or  nothing  of  their  productions  or  of 
their  people. 

That  the  isthmus  of  Malacca  and  the  adjacent  islands  exhibit  the  first  indications  of  a 
peculiar  race  of  people,  is  a  fact  upon  which  all  writers  appear  to  agree ;  and  that  we  here 
begin  to  discern  the  indications  of  a  new  xoological  region  is  equally  certain :  yet  it  would 
be  alto^ther  rash,  with  our  present  limited  information,  to  hazard  any  theory  which  would 
req[)ectively  assign  to  these  ialands  a  definite  character  in  its  inhabitants  or  productioiML 
%t  the  zoology  oi  Java  and  Sumatra  have  been  of  late  so  zealously  and  ably  investigated 
not  only  by  two  distinguished  British  naturalists,*  but  by  othersf  sent  fi^om  France,  that  we 
shall  in  this  place  attempt  to  draw  some  results  from  their  labours.  The  omithologv  of  these 
idands,  with  some  few  mculiarities,  difiiers  in  no  very  decided  manner  fipom  that  of  southern 
India.  In  both,  the  Gallinaceous  genera,  when  they  occur,  are  the  same,  although  some  of 
the  Javanese  species  differ.  Of  the  more  typical  Stumidte,  common  to  the  Old  World,  but 
as  yet  unknown  to  the  Australian  (ht  Oceanic  islands,  no  less  than  three  inhabit  Java.  To 
th»e  groups  must  be  added.  Poms,  SUta,  Bucco,  Cur$oriu$,  dareoia,  Bucerot,  Oriohts, 
g2  BrachypuSf  and  many  other  genera  characteristic  of  the  ancient 

continents.  The  number  of  typical  Scansorial  birds  within  the 
narrow  limits  of  these  two  islands  is  truly  remarkable.  Eight 
species  of  Picu$  are  described  by  Dr.  Horsfield,  and  four  or  nre 
others ;  one,  the  Malacolophus  Uoneretus,  Sw.  {Jig.  82.),  of  a 
remarkably  small  size,  have  been  sent  to  France  by  M.  Diard. 
The  total  absence  of  this  family  throughout  the  whole  Australian 
ran^,  is  a  circumstance  in  itself  sufficiently  strong  to  place  the 

__, ornithology  of  Java  and  Sumatra  beyond  such  limits ;  to  whicht 

MakflDbphiH  CoMRtia.  nevertheless,  it  approximates  very  closely. 
The  biids  of  Java  and  Sumatra,  which  indicate  an  approximation  to  the  Australian 
rinee  bel<mg  to  certain  genera  common  to  both  regions;  but  unknown  in  Afirica  or 
India:  these  are.  Pitta,  Centropus,  Ocyjfterug,  Prinea,  Pogardus,  Crateropus,  Dacelo, 
dec  In  the  Suctorial  birds  (the  Tenntrosfret  of  M.  Cuvier,)  we  find  in  Java  an  evident 
departure  fiom  the  typical  form  of  Cinnffri$  towards  the  MeUiphagida  of  Austratia, 
in  the  genus  DictBum;  four  of  the  known  species  being  Javanese,  and  three  Anstra^ 
lian.  What  little  is  yet  known  of  the  birds  of  New  Guinea,  and  its  surrounding  islands, 
exhibits  a  still  greater  deviation  fix>m  the  ornithological  features  of  India.  These  enchanU 
mg  regions,  long  the  fairy-land  of  naturalists,  remained  nearly  unknown  until  visited  by 
learned  frenchmen,  to  one  of  whom  has  been  assigned  the  distinguished  honour  of  giving 
to  the  world  the  firuits  of  their  scientific  and  important  discoveries.^  It  is  in  tilese  islands 
that  the  Melliphagous  genera  begin  to  be  developed  in  the  most  novel  forms,  and  the  most 
sumptuous  plumage.  The  grand  Promerops  of  New  Guinea  can  only  be  likened  to  the 
Australian  Ptilons.  Sevenl  typical  Mmiphagid^B  are  in  M.  Lesson's  collections.  To 
these  we  can  now  add  two  species  of  genuine  Pkiledons  (Cuvier),  and  two  of  the  genus 
Vanga.  The  groap  of  which  the  Mutctcapa  carinata  (Sw.){  is  the  type,  displays  itself  in 
three  new  and  beautifhl  birds,  accuratelv  described  and  figured  by  M.  Lesson.  The  stav  of 
the  French  naturalists  on  the  coast  of  New  Guinea  was  comparatively  short,  and  their 
gleanings  of  its  ornithology  could  not,  from  necessity,  be  otherwise  than  scanty ;  yet  it  is 
surprising  that,  among  the  biids  thus  procured,  so  large  a  proportion  should  belong  to  groups 
hitherto  supposed  peculiar  to  New  Holland.  It  is  clear,  therefore,  in  a  natural  arrangement 
of  omitholoj^cal  geomphy,  that  the  islands  of  New  Guinea  may  be  safely  brought  into  that 
"**  '  '      which  includes  New  Holland,  New  Zealand,  and  their  dependencies:  Siis  distribu* 
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tkxi  fau,  indeed,  been  (fenenU;  adopted  b;  goofp^ 
of  these  islands. 

On  the  zoology  of  New  Holland  h  ii  BCarcslj  ne 

natunlisla  concur  in  viewing  thia  iniular  continent 

ation  of  animalai  nhoee  limits  cm  oae  aide  we  hsT- 

other  eztanda  over  the  inaDUenhle  iilands  acattered 
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on  the  subject    Whether  the  Australian  province,  a 
the  ABialic,  the  American,  or  the  European,  must  the 

We  have  now  awipleted  a  general  eurvey  of  the  d. 
&cta  we  have  stated  show  the  propriety  c^arnuiging 
pCDvinces.  which  may  be  distinpiished  as  the  Euro 
AfKcan,  and  the  Auirtralian :  each  of  these  eorrespom 
[^c  distribution  assigned  by  'BnthorB  to  the  different  r 
adopt  one  out  of  the  two  following  ccmclusions :  ei 
ground  fiir  believing  that  the  distribution  of  man  ttnd 
by  the  same  laws ;  or,  that  man  and  birds  have  been  i 
difierently.  To  us,  at  least,  Che  latter  conclusion  appea 
unsupported  by  the  least  shadow  of  evidence,  but  as 
which  is  more  apparent  the  man  it  is  viewed  in  all  iL 
Sktt.  V. — Qeneral  Summary 

Id  ofibring  these  elucidations  of  a  subject  bo  vast  ...i,  and  ao  impwtant  in  all  its 

bearings,  it  will  be  readily  perceived  that  two  different  relations  between  animal  groupsaiv 
alluded  to ;  oae  we  have  considered  as  of  affinity,  the  other  of  analogy ;  and  as  the  tnith  or 
&llacy  of  these  views  will  mainly  depend  on  the  juatnese  of  these  du^ctions,  a  few  obeer- 
vations  upon  them  appear  necenary.  Naturalists,  in  ^neral,  have  coneidered  thoee  teaem' 
blances  which  exist  between  certein  groups  placed  m  di^rent  regions,  but  in  the  euue 
parallels  of  latitude,  as  indicating  affinities;  and  on  tiiis  suppoeition,  as  befi^e  stated,  have 
named  theories  by  which  animal  geogTajdiy  has  been  divided  mto  lonea  or  provinces,  limited 
more  or  less  by  certain  degrees  of  latitude.  It  must  be  confeased  that,  upon  a  superficial 
view,  there  are  many  circumstances  which  appear  to  justify  such  a  theory.  Confining  our 
attention  to  that  department  of  nature  which  we  have  thron^nut  selected,  we  sh^  partly 
recapitulate  our  former  observations. 

The  Bictic  regions,  in  one  sense,  may  be  considered  an  ornithological  lone ;  for  not  <Kily 
the  same  groups,  but  the  same  species  are  Ibund  in  such  parts  cf  Europe,  America,  and  pro- 
bably Asia,  as  enter  within  its  limits.  But  admitting  this  to  the  full  extent,  let  ua  ask  if 
these  regions — by  the  number,  variety,  and  peculiarit;  of  their  animals,  are  entitled  to  bcAi 
a,  primary  rank  with  the  great  geographic  groups  alimdy  mentioned  1  Is  there  to  be  met 
with  among  the  arctic  birds  numerous  species  which  are  not  distributed  &r  beyond  such 
limits?  Are  there  any  genetic  or  sutrgeneric  groupe  which  do  not  occur  even  towards  the 
central  parts  of  Europe,  Asia,  and  America  1  These  questions  wliich  must  be  answered  in 
the  negative,  sufficiently  prove  tliat  the  arctic  regicms  do  not  possess  the  characteristics  of  a 
primary  division ;  they  must  rather  be  looked  upon  as  a  point  of  junctim,  where  the  cmi- 
thology  of  the  three  northern  continents  blends  and  harmonizes  together. 

The  trofHcal  regions  of  the  Old  and  the  New  Worlds  have  likewise  been  united  m  one 
province.  How  widely  the  ornithology  of  these  countries  really  diffim,  has  been  already 
explained.  True  it  is,  that  in  numerous  mslances  mie  group  typifies  another,  as  in  the  case 
of  the  American  Humming-biids  CTrochUida)  being  represented  in  the  Old  World  by  the 
Sun-biids  (Cinnyridn);  and  such  relationship,  in  one  sense,  is  certainly  an  affinity,  inas- 
much as  in  the  natural  system  they  appear  to  follow  one  another;  but  if  we  admit  such  a 
degree  of  offiaity  to  be  a  sufficient  guide  to  a  distribution  of  birds,  we  must  also  do  the  same 
with  regaid  to  the  varieties  of  man,  since  both  appear  dispersed  upon  the  same  plan.  The 
red  Indian  d*  America  as  certainly  represents  the  black  negro  of  AfHca  as  the  latter  does 
the  Boo^  inhabitant  of  New  Guinea ;  yet  no  one  would  think  of  classing  them  in  the  same 
tace,  merely  because  they  inhabited  countries  under  sinular  degrees  of  latitude.    "Tbe  dis- 
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penion  of  purticiilar  g'oups  and  of  their  Bpecies,  upon  the  whole,  is  more  in  a  longitudinal 
than  in  a  latitudinal  direction.  This  ia  exemplified  in  a  remarkable  manner  by  the  migra- 
tory birds,  which  uivariaUy  proceed  from  north  to  south;  or  firom  south  to  north.  It  would, 
indeed,  appear,  that  if  animal  distribution  is  to  be  regulated  by  geographic  deffrees,  as  accu- 
rate notions  might  result  fiom  making  the  divisions  of  longitude  as  of  ktitude :  both,  how- 
ever, would  be  clearly  artificial. 

These  parallel  relations  of  analogy,  which  everywhere  present  themselves  in  the  animal 
kingdom,  nevertheless  deserve  our  greatest  attention,  as  nuught  with  peculiar  interest  to 
the  reflecting  mind.  There  are  throughout  nature  so  many  immediate  and  remote  relations, 
80  many  unexplained  ties  of  connexion,  that  the  most  careful  of  her  students  are  perpetually 
misled  in  attempting  to  trace  her  footsteps.  In  ordinary  cases,  the  admirable  distinction 
that  has  been  drawn  between  affinity  and  analogy  {Hor.  Ent.)  is,  perhaps,  the  .best  that  can 
be  given ;  yet  instances  might  be  named,  in  which  even  this  is  totally  inadequate  to  the  end 
proposed.  Natural  relations  are  so  complicated,  that  series  of  affinities  apparently  inoon- 
testeble,  will  frequently,  upon  rigid  analysis,  turn  out  completely  erroneous;  proving  no 
more  tftan  that  nature,  however  diversified  presents  so  many  points  of  general  resemblance 
and  of  connexion,  that  partial  hanncmy  will  result  even  firom  a  fiilse  combination  of  parts. 
Let  OB  not  therefore  conclude,  as  is  now  too  generally  done,  that  by  synthesis  alone  we  can 
exhibit  the  true  affinities  of  nature ;  that  we  may  henceforward,  without  hesitation,  assign 
to  each  of  her  productions  its  true  station  in  the  scale  of  beinff ;  that  we  have  suddenly, 
and  as  if  by  magic,  got  fiill  posBession  of  that  mighty  secret  which  at  once  explains  her 
laws,  and  expounds  a&  that  has  perplexed  the  wise  and  confounded  the  learned,  since  science 
fint  dawned  upon  man.  Tliat  the  circular  system  is  the  nearest  approach  yet  made  to  the 
fme  disposition  which  pervades  nature*^ — a  system  which,  from  the  perfections  of  its  Creator, 
must  be  replete  with  older  and  beauty  surpassing  our  utmost  comprenension, — ^is  indisputable, 
because  none  other  has  attempted  to  explain  the  relations  of  parts  and  the  unity  of  the 
whole ;  but  farther  than  this  its  pretensions  must  not  be  carried :  it  still  involves  questions 
of  {freat  weight,  since  by  one  theory  the  number  of  its  primary  divisions  is  stated  to  be  Jfve, 
while  by  anc&er,  founded  on  much  more  extensive  analysis,  it  is  maintained  to  be  three. 
The  aearcher  after  truth  will  give  to  these  his  patient  investigation,  his  cool  and  unjireju- 
diced  judgment :  he  may  then  hope  to  make  one  step  nearer  to  truth ;  for  science,  in  all 
ages,  has  ever  remained  most  stationaiy  when  the  advocates  of  any  system  have  been  most 
pS^Hliced.  ^  ' 

U  is  with  these  qualifications  that  the  views  here  taken  on  the  distribution  of  man  and 
animabi  are  given  to  the  reader.  It  has  been  our  desire  to  trace  a  connexion,  and  a  unity 
of  plan,  in  b^h,  and  to  simplify  a  subject  hitherto  involved  in  much  intricacy.  How  m 
tins  ofc^t  may  have  been  attained,  it  is  not  for  us  to  determine ;  but  he  who  draws  proofs 
of  a  Divine  Creator  fiom  the  harmony  and  design  apparent  in  his  works,  has  surely  not  writ- 
ten in  vain. 


CHAPTER  m. 

GEOORAPHT  0ON8IDEEJBD  IN  ITS  RELATIOIT  TO  MAN  IK  80CIBTT. 

Man,  when  considered  not  as  a  mere  animal,  but  as  a  being  endowed  with  thought,  reason, 
and  contrivance,  capable  of  social  intercourse  and  union,  must  be  rejfaided  as  the  most  con- 
spicuous object  in  the  delineation  of  the  gl6b#.  These  attributes  raise  him  to  the  first  rank 
in  this  lower  world ;  and  in  every  region  occupied  and  improved  bv  him,  the  communities 
which  he  has  formed  become  the  most  i»ominent  characteristic ;  all  other  beings  are  there 
snbordinate  and  subservient  to  him.  The  description  therefore  which,  in  the  succeeding  part 
of  the  wcvk,  will  be  given  of  the  different  regions  of  the  globe,  must  be  chiefly  employed  in 
delineating  the  aspects  which  man,  as  an  active  and  social  being,  presents.  At  present, 
however,  it  would  be  premature  to  enter  into  the  numerous  details  which  this  subject 
embraces.  We  can  do  little  more  than  indicate  the  following  general  heads,  under  which 
it  will  be  treated : — 1.  Historical  Geography.  2.  Politic»l  Constitution  of  the  difierent  coun- 
tries.   3.  Productive  Industry.    4.  Civil  and  Social  State  of  Man.    5.  Languages. 

Sbct.  L — Higtorical  Geography, 


A  survey  of  the  history  of  man  is  necessary  for  enabling  us  accurately  to  understand, 
and  duly  to  estimate  his  present  condition.  Not  only  inanimate  nature,  but  even  the  animal 
and  vegetable  kingdoms,  if  left  to  themselves,  would  remain  constantly  in  the  same  situation : 
the  chan^  and  modifications  undergone  ij  them  have  been  produced  entirely  by  man's 
interposition.  That  improved  and  civilized  form  under  which  he  now  appears,  is  the  result 
of  a  continued  succession  of  changes,  which  have  been  taking  place  from  toe  earliest  periods 
of  authentic  history.  All  the  revolutions,  both  of  ancient  and  modem  times,  have  had  a 
{greater  or  less  influence  in  producing  the  present  moral,  political,  and  social  condition  of  man 
m  the  more  improved  quarters  of  the  globe. 
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SuBSBcv.  h-^Ancient  History, 

Ancient  history  is  generally  considered  as  comprehending  the  period  which  elapsed  from 
the  earliest  authentic  records,  and  particularly  from  the  rise  of  the  great  monarchies,  to  the 
down&ll  of  the  Roman  empire.  The  various  forms  which  government  and  society  ••mima^ 
during  that  long  period^  though  they  were  instrumental  in  preparing  those  which  have  exist- 
ed in  the  modem  world,  did  not  bear  any  exact  resemblance  to  them.  Through  the  conquest 
of  Rome  by  the  barbarous  nations,  with  which  the  first  of  these  eras  clos^  almost  every 
connexion  between  them  was  cut  off,  except  those  of  record  and  tradition. 

The  rise  of  the  great  monarchies,  Egypt,  Assyria,  and  Babylon,  constitutes  the  first  gnnl 
epoch  in  ancient  history.  It  nearly  coincides  with  that  of  the  great  oammercjal^jeptwlic^ 
Tyre  and  Carthage.  Human  society,  which  had  before  existed  in  a  very  rude  andWi|Mr^pt 
shape,  began  to  assume  a  regular,  orderly,  and  even  splendid  character.  All  the  arts Imch. 
contribute  to  man^s  support  and  accommodation  were  carried  to  a  considerable  degree  of 
improvement ;  and  the  foundation  was  laid  of  those  intellectual  attainments,  which  were  to 
c(xistitute  his  highest  honour.  Alphabetic  writing  was  invented  and  widely  difiused ;  the 
arts  of  paintinff,  sculpture,  and  architecture,  made  a  considerable  progress ;  there  were  even 
formed  some  elements  of  science  and  philosophy.  During  this  period*  too,  while  the  world 
generally  was  buried  in  the  darkest  superstition,  a  divine  revelation,  preparatory  for  another 
more  perfect,  having  been  first  communicated  to  the  patriarchs,  was  more  fonnally  disclosed 
to  the  legislator  of  the' Jewish  nation. 

The  Persian  empire  embraced  a  wider  extent  of  the  globe  than  any  that  had  previously 
existed,  and  comprehended  those  countries  which  had  been  most  remarkable  as  the  seats  of 
improvement  and  civilization.  Although,  however,  it  thus  became  instrumental  in  linking 
distant  nations  together,  it  bore  chiefly  the  character  of  empty  and  barbarous  pomp,  and  does 
not  appear  to  have  produced  any  material  advance  in  knowledge  and  improvement 

The  rise  of  the  Grecian  States  formed,  perhaps,  the  proudest  era  in  the  history  of  the 
human  race.  The  constitutions  then  formed  aJQbrded  a  degree  of  political  liberty,  and  a 
derelopement  of  the  higher  energies  of  the  human  mind,  which  could  not  be  attained  in 
extensive  empires,  subjected  to  the  arbitrary  rule  of  a  single  individual.  The  military 
exploits  of  the  Grecian  people,  by  which  they  baflled  the  force  of  almost  the  whole  known 
world  united  under  the  sway  of  Persia,  were  the  most  splendid  that  had  hitherto  illustrated 
the  annals  of  mankind.  Genius  was  exerted  with  nearly  unrivalled  power  in  every  depart- 
ment; the  historic  page  unfolded  its  utmost  degree  of  energy  and  beauty;  and  many  sub- 
lime lessons  of  morality  were  taught  by  the  Grecian  sages.  The  fine  arts,  poetry,  painting, 
and  architecture,  reached  an  eminence  which  they  have  scarcely  since  regained,  and  in  eadi 
the  purest  models  were  left  for  future  imitation.  After  Greece  had  long  maintained  a  glorious 
defensive  war  against  Persia,  her  arms  were  directed  to  conquest  "Hie  reign  and  triumphs 
of  Alexander,  while  they  subverted  her  admired  forms  of  civil  polity,  difiused  her  language, 
her  arts,  her  knowledge,  over  a  wide  extent  <^  the  eastern  world,  and  thus  spread  a  circle 
of  civilization,  the  traces  of  which  have  never  been  wholly  obliterated. 

The  dominion  of  Rome,  which  succeeded  and  overpowered  that  of  Greece,  extended  over 
a  still  greater  variety  of  countries  and  people,  than  had  been  comprehended  under  any  for- 
mer empire.  Her  character,  at  first  stem  and  austere,  was  gndually  softened ;  aiid  on 
anivinf^  at  her  highest  pinnacle  of  wealth  and  power,  E^e  made  at  the  same  time  an  unri- 
valled diBplav  of  the  pomp  and  refinement  of  polished  life.  She  emulated,  without  fully 
equalling,  what  was  most  brilliant  in  the  arts  knd  intellectual  attainments  of  Greece.  But 
the  most  signal  service  which  Rome  rendered  to  the  cause  (^civilization,  was  by  extending 
its  empire  over  wide  regions  in  norliiem  and  western  Europe,  which  had  previously  been  the 
seat  of  almost  complete  baztarism ;  though  they  now  form  the  most  enlightened  and  im- 
proved portion  of  the  globe. 

SmnBOT.  2. — Modem  History. 

The  downfall  of  the  Roman  Empire,  which  marked  the  commencement  of  modem  his- 
tory, fbrmed  one  of  the  most  remarkable  and  disastrous  eras  in  the  destinv  of  the  world. 
During  the  fourth  and  fifth  centuries,  a  succession  of  barbarous  hordes  max  Gemany, 
Scandinavia,  Russia,  and  even  the  remotest  extremities  of  northern  Asia,  poured  in  upon 
civilized  Europe,  and  exterminated  or  reduced  to  bondage  the  greater  pert  of  its  peqple. 
AH  the  arts  and  sciences,  which  had  shed  such  a  lustre  on  the  Greek  and  Roman  name, 
disappeared,  leaving  only  some  imperfect  remnants,  which  were  preserved  in  the  depth  of 
monasteries.  The  empire  was  partitioned  into  a  number  of  disorderly  little  kingdoms,  gra- 
dually merged  into  a  few  great  monarchies,  which,  in  their  ^neral  outline,  have  continued 
to  the  present  day.  Hiis  era  was  also  distinguished,  in  the  East,  by  the  introduction  of  the 
religion  of  Mohammed,  and  the  rise  of  the  Saracen  power,  which  undertook,  by  force  of 
arms,  to  dif^ise  that  religion  over  the  world.  Its  armed  votaries  overran  a  great  part  of 
Asia,  Afirica,  and  even  of  Elurope,  and  continue  still  to  maintain  a  powerful  influence  over 
the  destinies  of  the  human  species.    For  some  time,  the  states  formed  under  this  system  pre 
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sented  a  eomewhat  enlightened  aspect,  and  even  revived  the  expiring  lamp  of  science ;  but 
the  final  iarae  of  Modem  aacendency  has  been,  to  difihse  through  the  world,  ignorance,  des- 
potism, barbarism,  and  every  principle  hostile  to  human  improvement 

The  feudal  system  was  established  gradually  among  the  barbarous  states  fonned  out  of 
the  dismembered  portions  of  the  Roman  empire.  The  king,  or  chief,  distributed  the  terri- 
tory among  his  nobles  or  followers,  subject  only  to  the  condition  of  military  service.  These 
nobles,  possessing  almost  uncontrolled  jurisdiction  within  their  own  limits,  holding  at  their 
disposal  the  sennces  of  numerous  vassals,  took  advantage  of  every  interval  of  weakness  in 
the  reiffn  of  the  sovereign,  and  rendered  his  power  little  more  than  nominal  They  reduced 
the  hm  of  the  people  to  a  state  of  comparative  slavery,  waged  numerous  private  wars  with 
each  other,  and  practised  various  robbenes  and  extortions.  During  this  turbulent  era,  all 
refined  arts  and  pursuits  languished,  while,  on  the  basis  of  ignorance,  superstition  erected  an 
absolute  and  tyrannical  dc^iion.  The  institutions  of  chivalry,  however,  which  were  then 
formed  and  gndualiy  improved,  introduced  a  sense  of  honour,  and  a  dignity  and  refinement 
(^  manners,  which  have  beneficially  influenced  modem  society.  This  period  was  also 
marked  hy  the  pintical  inroads  of  the  Scandinavians  or  Northmen,  who  ravaged  all  the 
coasts  of  Europe,  and  obtained  at  least  a  temporary  possession  of  considerable  districts  and 
even  kingdoms.  It  was  marked,  lastly,  by  those  memorable  expeditions  into  the  East, 
called  the  crusades,  which,  though  attended  with  great  extravagance,  and  occasioning  much 
disaster  and  bloodshed,  tended,  on  the  whole,  towurds  the  improvement  of  European  policy 
and  social  life. 

The  snbvenion  of  the.  feudal  power,  accompanied  by  the  revival  of  knowledge,  arts,  and 
industry,  fonned  a  most  memorable  era  in  Uie  history  of  mankind.  This  change,  which 
had  been  for  several  ages  silently  preparing,  was  carried  into  complete  effect  during  the  fi^ 
teendi  and  sixteenth  centuries,  llie  turbSent  rule  of  the  great  nobles  was  then  broken 
down,  and  was  succeeded  by  several  extensive  but  mildly  administered  mraiarchies,  along 
with  some  free  and  commercial  republics,  and  in  one  instance  a  limited  constitutional  mon- 
archy. The  reformation  of  religion  eminently  distinguished  this  period ;  but  being  opposed 
by  the  violent  intolerance  of  the  Catholic  church,  it  ffave  rise  to  a  series  of  dieadftu  and 
sanguinary  struggles.  A  general  activity  prevailed  throughout  the  whole  sphere  of  human 
exertkm.  The  revival  of  learning,  the  mvention  of  pnnting,  the  extension  ci  maritime 
enterprise,  leading  to  the  discovery  of  new  regions,  and  of  new  routes  to  those  formerly 
known,  rendered  Uie  age  peculiarly  eventfiil  and  interestinfi%  It  derived,  however,  a  some- 
what disastrous  character  firom  the  estabhshment  of  the  Turkish  empire  in  the  East,  by 
which  the  tluone  of  the  Greek  emperors  at  Constantinople  was  finally  subverted,  and  very 
serious  alarms  spread  through  the  whole  body  of  the  European  nationa. 

The  modem  system  of  polity  followed,  as  the  result  of  the  ^reat  changes  which  had 
taken  place  in  the  preceding  period.  During  the  seventeenth  and  eighteenth  centuries,  when 
it  prevailed,  civilization  made  very  remarkafie  advances.  The  manners  of  social  life  became 
more  polished  and  refined.  The  arts  and  sciences  were  carried  nearer  to  perfection,  and 
more  widely  difibsed  through  the  great  body  of  mankind.  Amicable  relations,  before  un- 
known, were  established  between  Uie  difierent  nations  of  Europe ;  fixed  laws  were  agreed 
upon  for  regulating  their  intercourse ;  and  war,  when  it  did  occur,  was  carried  on  with 
greatly  diminished  ferocity.  The  system  of  colonization  in  the  other  quarters  of  the  globe 
was  also  carried  to  a  vast  extent,  particularly  in  America;  and  though  its  first  establislmient 
was  attended  with  many  circumstances  of  injustice  and  tyranny,  it  had  the  efiect  of  bringing 
diose  quarters  dT  the  world  into  a  more  improved  and  civilized  condition. 

The  era  of  political  revolution,  which  commenced  towards  the  end  of  the  eighteenth  cen- 
tury, being  that  which  is  still  in  progress,  cannot  be  characterised  in  so  decided  a  manner. 
The  fetrmation  of  tibe  great  monarchies  had  delivered  Europe  from  the  turbulent  sway  of  the 
feudal  chieftams ;  i^et  the  almost  absolute  power  with  which  the  sovereign  was  then  invested, 
was  found  productive  of  many  evils.  The  hereditary  nobles,  exchanging  their  rural,  seats 
for  a  residence  in  the  great  capitals,  and  indulging  in  ease  and  luxury, lost  all  influance  over 
the  body  of  the  people.  The  difiusion  of  inteUigence  and  wealth  through  the  middling  and, 
in  some  degree,  even  the  lower  ranks,  was  followed  by  a  demand,  on  their  part,  to  be  ad- 
mitted to  some  share  in  the  administration  of  public  ankira  This  spirit,  after  fermentinflr 
for  some  time,  and  being  diffused  by  the  exertions  of  many  distingniBoed  writers,  producea 
the  French  revolution,  and  the  extraordinary  series  of  events  which  have  thence  arisen. 
That  great  crisis  did  not  merely  agitate  the  interior  of  France,  but  by  exposing  it  to  foreign 
interference,  and  then  impelling  its  own  rulers  to  schemes  of  conquest,  it  chai^fed  for  some 
time,  in  an  extraordimuy  manner,  the  asoect  of  all  Europe.  Then,  however,  by  a  gmnd 
re-action,  France  was  driven  back  within  ner  original  boundaries,  and  the  political  relations 
of  the  Continent  were  re-establiihed  nearly  on  their  former  footing.  Considerable  agita^ 
tions,  however,  still  prevail  in  the  interior  of  difierent  kingdoms,  and  their  political  ooostitu- 
tiooB  have  su^^red,  and  are  likely  to  sufler,  material  alterations. 
Vol.  L  84 
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Sbct.  n.— Poldtcol  ConMtiiuHon. 

The  political  constitatioa  under  whibh  anv  community  subsists,  forms  a  most  important 
element  in  its  social  condition.  Being  usually  established  within  certain  local  boundariesi 
and  accompanied  with  a  similarity  in  mannexs,  religion,  and  other  characteristic  circum- 
stances, it  IS  the  leading  agent  in  oxistituting  a  country  or  state.  In  distributing,  therefore, 
the  four  quaiters  of  the  globe  into  their  .smafler  portbns,  the  geographer  uses  chiefly  pditir 
cal  divisions.  ,  He  finds  states  which  have  made  any  prpgreas  in  civilization  arrangea  into 
kingdoms,  empires,  and  republics.  The  elements  of  political  power  appear  to  consist  of 
monarchy,  aristocracy,  and  democracy ;  while  the  public  functions,  to  oe  exercised  within 
any  state,  are  the  executive,  legislative,  and  judicial 

A  kingdom  is  a  state  of  considerable  though  not  vast  extent,  governed  by  a  single  person, 
as  France,  Spain,  Prussia.  The  subiectB  are  usually  united  by  a  similarity  of  language  and 
manners,  and  pervaded  by  a  national  spirit  The  power  of  the  sovereign  is  cooimoiilv  ex- 
tensive, though  controlled  in  some  instances  by  national  assemblies ;  imd  there  is  aunost 
always  a  body  of  nobles  possessed  of  high  privileges  and  immunities. 

An  empire  generally  consists  of  a  number  of  detached  kingdoms,  which  have  been  united 
by  conquest  under  one  head,  as  the  Turkish,  Persian,  and  Chinese.  Being  thus  formed  of 
an  aggregation  of  different  states,  empires  are  usually  of  very  great  extent ;  and  as  military 
force  has  been  the  instrument  of  their  combination,  the  sovereigns  exercise  almost  always  an 
unlimited  authority.  The  diflerent  members  having  been  brwight  into  union  by  force  only, 
rarely  feel  united  by  any  national  tie,  and  remain  veiy  dissimilar  in  manners^  religion,  and 
social  institutional 

Republics  coosiBt  of  states  which  own  the  supremacy  of  no  king  or  sovereign,  but  are 
governed  by  a  senate,  an  assembly  of  the  people,  or  by  both  conjoined.  Though  these  govern- 
ments have  acted  a  conspicuous  part  in  the  history  of  the  world,  they  have  been  generally 
of  small  extent,  oonsistmg,  in  many  instances,  of  not  more  than  a  single  city,  with  a 
limited  circle  of  territory.  Where  this  form  of  government  has  been  difiij^ed  over  a  great 
snrfiu^e  of  country,  it  has  consisted  usually  of  a  number  of  states,  joined  in  a  federal  union. 
This  is  remarkably  the  case  with  the  United  States  of  America,  where  such  a  government 
has  been  introduced  on  a  scale  of  greater  magnitude  than  in  any  other  quarter  of  the  globe. 

Monarchy,  among  the  elements  which  compose  the  political  system,  holds  the  most  con- 
spicuous place,  and  ia  the  most  generally  prevalent  In  some  cases,  the  power  of  the 
monarch  is  wholly  or  very  nearly  absolute.  In  a  majority  of  instances,  however,  it  is  more 
or  lees  controlled  by  the  influence  of  certain  powerful  and  privileged  bodies.  In  some  con- 
stitutions the  power  of  the  monarch  Lb  combined  with  that  of  anstocratic  and  popular  bodies, 
which  share  with  the  sovereign  all  the  higher  functions  of  government  These  are  called 
limited  monarchiefl^  and  are  well  adapted  ror  the  preservation  of  a  great  people  in  a  state  of 
peace  and  prosperity.  This  form  of^  government,  after  being  for  a  long  tune  confined  to 
Britain,  is  now  spreading,  though  with  some  difficulty  and  coiSusion,  over  the  rest  of  Europe. 

Aristocracy,  or  the  power  vested  in  a  distinguished  and  privileged  class,  is  found  existing 
much  less  firequently  as  a  distinct  and  decided  form  of  government,  than  as  an  element  com- 
bined with  monarchy  and  democracy.  Venice,  perhaps,  afibrded  almost  the  only  example 
in  which  aristocracy  subsisted  for  a  series  of  ages  pure  and  unmixed.  In  monarchies,  the 
aristocracy  consists  of  a  body  of  nobility,  possessing  various  gradations  of  personal  and 
hereditary  titles  and  rights;  while  in  a  republic  it  is. formed  mto  a  deliberative  body,  or 
senate,  exercising  or  sharing  the  powers  of  the  state.  In  mixed  monarchies,  both  these 
privileges  are  usually  held  by  the  nobles. 

Democracy  is  the  name  given  to  the  government  in  which  the  sovereignty  resides  in  the 
great  body  of  the  citizens.  They  exercise  it,  either  in  a  general  assemluy  of  the  whole 
nation,  or  by  means  of  persons  elected,  during  a  certain  period,  to  act  for  the  body  of  their 
constituents.  The  former  was  the  mode  usual  among  the  ancient  republics ;  the  latter  is 
more  prei^ent  in  modem  times,  and  is  alone  compatible  with  the  great  extent  of  territory 
occupied  by  the  leading  republics  of  the  present  day.  Popular  government  has  been  very 
generally  combined  in  a  greater  or  less  degree  with  aristocracy,  Siough  there  seldom  foils  to 
be  an  almost  incessant  opposition  between  the  two  parties. 

The  legislative,  among  the  different  functions  of  the  body  politic,  is  justly  considered 
supreme ;  it  establishes  the  laws  and  regulations,  according  to  which  aU  public  afiairs  are  to 
be  administered,  and  to  which  the  persons  exercising  the  other  functions  are  bound  to  ooa- 
form.  Countries  in  which  the  legislative  as  well  as  the  executive  power  is  exercised  hr  one 
man,  form  absolute  monarchies,  where  every  thing  depends  upon  the  arbitrary  will  of  that 
single  individual  A  purely  aristocratic  legislature  is  coounoidy  felt  to  be  severe  and  cqpfpres- 
sive  by  the  mat  body  of  the  people.  A  government  cannot  be  considered  as  firee,  unless 
the  various  classes  of  which  the  nation  is  composed  have  a  voice  in  legislative  arrangements. 
Those  political  systems,  however,  in  which  the  laws  are  enacted  by  the  whole  body  of  tibe 
assembled  people,  are  fitted  only  for  a  single  city  with  a  territory  of  limited  extent  Of 
such  a  nature  and  scale  were  the  ancient  republics  of  Greece,  and  also  that  of  Rome,  during 
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the  earlier  periods  of  her  histoiy.  But  when  the  whole  of  a  great  people  are  convened  into 
ooe  place,  the^  form  a  mere  tumoltuary  crowd,  incapable  of  any  regi^ar  or  eflectual  exer- 
cise of  legislative  functions.  This  disadvantage  has,  ai^on^  modem  nations,  been  studiously 
remedied  17  the  representative  system,  under  which  the  mhabitants  of  each  different  dis- 
trict elect  an  individual  understood  to  possess  their  confidence,  who  exercises  in  their  stead 
the  legislative  function.  Upon  this  basis  have  been  founded  those  constitutions  that  have 
been  considered  as  exhibiting  the  most  perfect  forms  of  civil  polity. 

The  judicial  power  provides  for  the  security  of  person  and  property  among  all  ranks  of 
individuals  composing  the  political  body,  and  forms  thus  one  of  tiie  arrangements  most  essen- 
tial to  general  prosperity  and  well-bemg.  The  institutions  for  this  purpose  vary  greatly  in 
difierent  nations  and  staees  of  societv.  Among  very  rude  tribes,  the  individual  has  only  his 
own  8tren^:th  and  that  of  his  kindred  to  aid  in  repelling  aggressbn.  As  society  advances, 
tiie  administration  of  justice  between  man  and  man  be<^mes  a  leading  object  of  public  con- 
oem.  In  the  earlier  forms  of  polity*  however,  the  executive  and  legislative  functions  are 
usaally  blended ;  the  monarch,  or  his  deputy,  sits  on  the  tribunal  of  judjprment,  and  the  forms 
of  procedure  are  exceedingly  sunple.  The  parties  appear,  and  plead  mea  cause  vivd  voce ; 
while  the  judge  decides  promptly  and  oa  the  spot  In  the  further  progress  of  improvement 
it  is  discovered  that  this  branch  of  public  economy  cannot  be  duly  executed,  without  beinff 
entirely  separated  from  the  legislative  and  judicial  departments,  and  made  independent  of 
Ihem.  Hence  arise  the  different  orders,  judges,  lawyers^  and  agents,  by  whom  the  different 
stages  of  procedure  are  oMiducted ;  written  and  voluminous  codes  of  law  are  formed,  with 
the  view  of  providing  for  every  particular  case.  Yet  the  expense  and  delay  consequent 
apon  these  complicated  arrangements  sometimes  cause  the  society  to  look  back  with  regret 
on  the  simple  and  expeditious  machinery  employed  by  their  rude  ancestors. 
^  Other  important  particulars  are  comprehended  in  the  political  state  of  a  society : — ^the 
HUe9  of  noiriiUy^  and  the  badges  of  honour  and  distinttion  among  individuals ;  the  military 
mnd  naval  force  employed  in  Uie  defence  of  a  country ;  the  elements  which  compose  it ;  and 
the  manner  in  whicn  these  are  arranged  and  directed  The  same  subject  embnuces  also  the 
revenue^  its  amount,  the  sources  whence  it  is  derived,  and  the  manner  in  which  it  is  levied 
and  expended. 

Sbct.  m. — Productive  Industry, 

The  industry  of  a  nation  is  employed  in  producing  the  necessaries,  the  conveniences,  the 
ornaments,  and  the  luxuries  oi  lire — all  that  is  comprehended  under  the  name  of  wealth.  It 
forms  thus  one  of  the  most  important  constituents  of  their  prosperity  and  well-being.        • 

The  sources  of  national  wealth  are  usually  divided  into  three ;  agriculture,  maniS^tures, 
and  commerce :  each  of  these  is  divisible  into  several  distinct  branches,  nor  can  the  cata- 
logae  be  completed  without  including  the  two  occupations  of  mining  and  fishing. 

Agriculture,  including  the  means  of  procuring  every  part  of  the  produce  of  land,  or  what 
knd  bears  on  its  sm&ce,  is  unquestkniably  the  grand  source  of  human  subsistence  and 
accommodation.  Hence  chiefly  are  derived  the  materials  used  in  manufacture ;  the  objects, 
in  the  exchange  of  which  commerce  consistsi  The  modes  in  which  support  and  the  means 
of  enjoyment  are  obtained  from  land  may  be  divided  into  three ;  hunting,  pasturage,  and 
tillage,  which  last  being  the  only  form  in  which  labour  is  employed  upon  the  ground  itself 
is  more  specially  considered  as  a^culture.  The  collection  of^  the  spontaneous  firuits  of  the 
earth,  being  confined  to  a  few  tnbes  in  the  lowest  stage  of  improvement,  scarcely  requires 
to  be  taken  into  consideration. 

Hunting,  or  the  chase  of  wild  animals,  to  obtain  their  flesh  as  food,  and  their  skins  as 
raiment,  is  the  earliest  and  rudest  mode  of  procuring  human  support  This  employment 
leqoires  art  and  contrivance  as  well  as  bold  adventure ;  but  ia  usually  accompanied  witn  rude 
and  turbolent  habits,  and,  combined  with  them,  constitutes  what  is  called  the  savage  state. 
As  culture  advances,  and  the  greater  proportion  of  the  soil  is  devoted  to  the  plough,  or  to 
the  support  of  tame  animals,  its  range  is  greatly  limited,  and  in  a  high  state  of  cultivatioii 
becomes  little  more  thui  the  amusement  of  the  opulent  The  chase  m  the  fur-bearing  ani- 
malst  however, -41^11  afibrds  one  of  the  most  valuuile  materials  of  commerce. 

Pasturage,  or  the  deriving  of  subsistence  fipom  herds  and  flocks,  tamed  and  trained  so  as 
to  be  subservient  to  the  use  of  man,  forms  a  more  improved  and  comfortable  occupation  than 
konting.  Peculiar  habits  of  life  usually  distinguish  nations  subsisting  solely  by  pasturage. 
They  are  often  destitute  of  any  fixed  abodes,  moving  firom  place  to  ^ace  in  \me  bands  or 
encampments,  living  within  their  tents  in  patriarchal  simplicity,  but  towards  other  nations 
piactismg  on  a  great  sc«le  war  and  robbery.  These  habits  constitute  what  is  called  the  bar- 
baixMK  state,  stifi  prevalent  among  the  Arabs,  Tartars,  and  other  nations  occupying  an  exten- 
sive portion  of  the  earth's  sur&ce. 

Tilhige,  or  the  culture  of  the  soil  by  the  processes  of  ploughing  or  sowing,  is  employed, 
by  all  the  more  improved  nations,  as  the  most  efficacious  means  of  drawing  subsistence  from 
the  earth.  In  proportion  to  tiie  general  improvement  which  any  people  have  attained,  is 
iMoally  the  skill  and  diligence  with  which  thii  most  important  art  is  practised.    The  com* 
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mimity  which  derivefl  its  chief  sabBistence  from  the  culture  of  the  soil,  merits  genenlly,  to 
a  great  extent,  the  character  of  civilized.  Some  of  the  oriental  people,  as  the  Hindoo  and 
Chinese,  practise  this  important  art  with  an  inde&tigahle  industry  applied  to  every  available 
portion  or  their  soil,  which  is  scarcely  to  be  paralleled  elsewhere ;  but  in  Europe,  and  espe- 
cially in  Britain,  the  use  of  machinery,  the  skilful  rotation  of  crops,  and  various  improved 
processes,  render  the  same  measure  of  industry  much  more  i»oductive.  The  objects  of 
culture  vary  exceedingly,  and  for  the  most  part  according  to  the  varieties  of  soil  and  cli- 
mate. Gniin,  the  mam  staJT  dt  human  subsistence,  forms  everywhere  the  most  extensive 
and  important  object  of  tillage.  Climate  chiefly  determines  the  grain  cultivated  in  any 
particular  region.  In  the  tropical  countries  it  is  rice ;  in  the  best  part  of  the  temperate 
zone,  wheat  and  barley ;  in  the  colder  tracts,  oats  and  rya  Of  luxuries,  wine  and  oil  are 
the  most  grateful,  and  in  the  most  general  demand;  they  have  their  almost  exclusive 
growth  in  Uie  warmer  tracts  of  the  temperate  zone.  ^The  delicate  fruits,  from  which  they 
are  produced,  do  not  flourish  in  the  excessively  luxuriant  soil  of  the  tropica  There,  how- 
ever, the  fragrant  aromatic  plants,  and  those  filled  with  rich  and  saccharme  juices,  produce 
valuable  sub^ances,  which  are  eagerly  sought  after  by  the  natives  of  less  genial  climates. 

^Fishery,  by  which  subsistence  and  wmIui  are  derived  from  the  waters,  forms  a  peculiar 
branch  of  industry,  which  flourishes  in  everjr  stage  <^  society.  Even  the  rudest  savages, 
wherever  their  situatbn  admits,  conjoin  it  with  hunting,  as  a  means  of  afbrding  an  imme- 
diate supply  to  their  wants.  They  practise  it  oflen  with  a  great  degree  of  diligence  and 
contrivance ;  but  Hie  progress  of  maustry  leads  to  various  processes  for  -extending  and 
improving  this  branch.  By  the  operations  of  salting  and  drying,  fish  is  rendered  fit  to  be 
conveyed  as  merchandise  to  the  most  distant  countries.  Some  of  the  great  maritime  nations 
send  large  fleets  into  remote  seas,  where  they  find  situations  &vourable  to  this  pursuit  The 
whale,  the  cod,  and  the  herring  fisheries  have,  in  this  manner,  been  raised  to  the  rank  of 
great  national  concema 

Mining,  or  the  extraction  of  valuable  substances  from  beneath  the  sur&ce  of  the  earth, 
can  be  extensively  practised  only  in  a  somewhat  advanced  state  of  human  industry.  Yet 
nature  has  lodged  in  these  dark  repositories  objects  the  most  essentially  conducive  to  the  use 
and  comfort  or  man,  and  othera  which  afibrd  his  most  brilliant  omamenta  Here  are  found 
the  bright  and  attractive  metals  of  gold  and  silver ;  there  the  solidly  useful  ores  of  iron  and 
copper ;  here  glitter  the  diamond,  the  ruby,  and  the  amethyst ;  there  extend  va^t  beds  of 
coal,  lime,  and  fi'eestone.  Gold,  the  most  precious  of  the  metals,  is  often  the  most  easily 
accessible ;  but  we  can  scarcely  ^ive  the  name  of  mining  to  the  operation  by  which  the 
savage  merely  collects  its  grains  m  the  sands  of  the  rivers,  or  even  extracts  it  by  pounding, 
when  mechanicallv  combined  with  other  substancea  But  metals,  in  general,  when  lodged 
in  the  bowels  of  the  earth,  exist  in  the  form  of  ore,  intimately  and  even  chemically  united 
with  other  materials,  from  which  they  can  be  separated  only  by  smelting,  refining,  and  other 
elaborate  and  even  scientific  processea  From  Uie  toilsome  nature  of  uieae  operations,  and 
fi!om  the  gloomy  depths  in  which  the^  are  conducted,  it  is  often  difficult  to  procure  a  supply 
of  workmen ;  hence  slaves  and  individuals  condemned  for  crimes  have  been  employed  to  a 
later  period  in  this  than  in  most  other  species  of  labour.  Whatever  skill  may  be  employed 
in  mining,  it  is  necessarily  a  local  occupation,  nature  having  irregularly  and  almost  capri- 
ciously distributed  its  objects  over  the  different  regions  of  the  glol^.  Even  the  experiments 
made  to  discover  whether  metals  are  lodged  in  any  particular  spot,  are  often  attended  with 
considerable  cost,  and  even  peril 

Manufactures  may  be  regarded  as  a  process  by  which  man  creates,  as  it  were,  a  value 
for  himself.  He  cannot,  indeed,  make  any  new  substance ;  he  can  seldom  even  alter 
essentially  the  quality  of  that  which  is  fumi^ed  to  him ;  but  he  can  altogether  change  its 
character  and  quality,  can  convert  a  rude  and  shapeless  substance  into  one  eminently  con- 
ducive to  benefit,  convenience,  or  ornament  The  excrescence  shorn  firom  an  animal,  the 
pod  hanging  firom  a  shrub,  obiects  in  themselves  neither  useful  not  beautiful,  are  converted 
mto  commodious  and  magnificent  robes,  adorned  with  the  most  brilliant  tinta  Almost 
every  natural  product  requires  to  undergo  some  chan^  before  it  is  fitted  for  the  u^e  of 
civilized  man.  Grain  must  undergo  the  process  of  gnnding  and  baking ;  the  juice  of  the 
vine,  that  of  fermentation ;  even  animal  food,  that  of  cooking.  But  the  name  of  manufac- 
ture is  not  given  to  these  processes,  nor  to  any  which  do  not,  to  a  material  extent,  increase 
the  value  of  the  substances  on  which  they  are  employed.  The  various  articles  of  clothing 
form  the  principal  objects  of  manufacture ;  next  to  which  rank  stufi^  for  furniture,  metallic 
implements,  and  utensila  Manu&cturing  skill  and  industry,  carried  to  a  certain  extent* 
mark,  beyond  almost  anv  other  circumstance,  the  advance  ci  a  people  in  arts  and  civiliza- 
tion. The  savage  usually  employs  unaltered  the  substances  with  which  nature  famishes 
him.  He  feeds  on  the  flesh  of  the  animals  which  he  has  killed  in  the  chase;  he  clothes 
himself  in  their  skins ;  he  consumes  in  their  crude  state  the  roots  and  herbs  which  the  earth 
spontaneously  afibrda  Even  the  nations  which  subsist  by  pasturage,  and  have  made,  per- 
haps, a  oertain  progress  in  agriculture,  though  they  have  usually  acquired  a  desire  for  articles 
of  fine  manufiicture,  prefer  to  obtain  them  from  more  industrious  neighbours,  in  exchange  for 
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their  ovm  rode  produce.  The  eastem  empires,  for  the  consumption  of  their  courts  and  great 
men,  produce  a  few  articles  of  exquisite  nneness  and  beauty  bv  mere  manual  labour,  with- 
out any  capital  or  any  machinery  at  all  costly  or  complicated.  It  is  among  European  nations, 
that  the  two  principles,  the  division  of  labour  and  large  capital  employed  in  the  construction 
of  the  most  ingenious  machines,  have  enabled  the  manufacturer  to  produce  fiibrics  which, 
for  abundance,  elegance,  and  cheapness,  have  surpassed  those  of  every  other  age  or  nation, 
and  have  found  their  way  into  all  the  markets  of  the  fflobe. 

Commerce,  the  third  grand  source  of  national  wealui,  does  not  even  aim  at  producing  any 
new  article,  or  altering  the  texture  or  quality  of  that  in  which  it  traffics.  It  merely  con- 
veys it  from  a  place  in  which  it  is  superabundant,  to  another  in  which  it  Is  wanted.  This 
sometimes  confers  an  exchangeable  value  on  that  which  previously  had  none ;  in  every  case, 
where  judiciously  exercised,  it  very  considerably  enhances  the  value  attached  to  the  article 
which  it  conveys  from  one  place  to  another. 

The  home  and  the  foreign  trade  form  the  two  ^eat  branches  into  which  commerce  is 
divided.  The  former,  in  consequence  of  each  of  its  transactions  being  on  a  smaller  scale, 
and  a^rding  little  scope  for  brilliant  adventure  and  splendid  speculation,  attracts,  in  general, 
leas  notice,  and  is  considered  of  inferior  political  importance ;  yet  it  is  proved  by  Smith  to 
be  by  much  the  most  extensive,  as  well  as  the  most  conducive  to  naticmal  prosperity.  Its 
basis  consists  in  the  exchange  between  the  country  and  the  town,  of  the  grain,  cattle,  and 
other  raw  produce  of  the  one,  for  the  varied  commodities  framed  by  the  manu&cturing  ixH 
dustry  of  the  other,  or,  in  countries  of  ffreat  extent,  of  the  raw  or  manu&ctured  productions 
of  one  section  for  those 'of  another.  Home  trade  is  either  coasting  or  inland,  the  former, 
where  practicable,  being  preferred  for  bulky  commodities,  or  those  to  be  conveyed  between 
distant  parts  of  a  kingdom ;  much  of  the  interior  commerce  also  passes  along  rivers  and 
canals.  Foreign  trade  has  no  limits  but  those  of  the  habitable  globe;  and,  for  reasons  simi- 
lar to  those  just  hinted  at  in  another  case,  the  more  distant  branches  are  considered  generally 
as  the  most  brilliant  and  important ;  while,  in  foct,  the  trade  with  the  countries  most  closely^ 
ccmtiguous,  from  its  quicker  returns,  ranks  highest  in  real  amount  and  value.  Unfortunately, 
it  has  been  hitherto  much  fettered  by  the  jealousy  and  rivalry  between  neighbouring  nations, 
which  make  each  imagine  the  prosperity  of  another  to  be  gained  at  its  expense,  and  every 
commodity  received  fr<»n  them,  to  be  so  much  abstracted  from  its  own  wealth.  Although 
this  illiberal  sjrstem  has  somewhat  abated,  yet  the  consequence  still  is,  that  intercourse  with 
distant  colonial  possessions  is  more  sure  and  steady  than  with  any  power  entirely  foreign. 
The  extensive  capitals  now  possessed  by  aocoe  European  powers,  especially  Britam,  enable 
them  to  carry  on  the  uKMst  extensive  commerce  with  countries  situated  at  the  greatest  dis- 
tance, and  even  at  the  opposite  extremity  of  the  globe.  In  the  interior,  also,  of  the  great 
eontiDents,  there  is  a  foreign  trade  by  land,  carried  on  by  caravans,  which  are  so  numerous 
as  to  resemble  armies,  and  inoceed  to  an  immense  distance. 

The  instruments  employed  in  conducting  and  focilitating  commerce,  and  which  are  chiefly 
flipping,  roads,  and  canals,  form  the  most  important  part  of  what  a  called  the  fixed  capitid 
of  a  country.  Under  the  head  d  roads,  the  invention  of  railways,  though  jet  only  in  its 
infimcy,  promises  to  fikcilitate,  in  a  remarkable  manner,  the  intenor  conununications  of  the 
countries  in  which  it  ia  employed. 

SscT.  IV. — CivU  and  Social  Condition  of  Man, 

The  population,  or  the  number  of  indlvidnals,  of  whom  any  community  is  onnposed,  forms, 
if  not  the  most  important,  at  least  the  most  prominent  circumstance  in  its  social  condition, 
and  one  on  which  its  magnitude,  and  its  place  in  the  scale  of  nations,  intimately  depend. 
The  ancient  statesmen  considered  the  increase  of  the  numbers  of  a  people  as  one  of  the  most 
important  of  national  objects,  with  a  view  both  to  its  prosperity  in  peace,  and  its  strength  in 
war.  Some  politicians  of  the  present  day  take  a  different  view  of  the  subject,  maintaining 
that  population  in  all  circumstances  of  tolerable  peace  and  prosperity  easily  keeps  itself  on 
a  lerel  with  the  means  of  subsistence,  has  even  a  tendency  to  rise  higher,  and  by  its  super- 
abundance to  produce  a  distressing  degree  of  national  poverty :  they  have  suggested  schemes 
for  checking  the  progress  of  population. 

The  actual  amount  of  the  population  in  any  particular  period  or  country,  has  been  involved 
in  considerable  uncertainty.  It  is  only  in  modem  Europe,  and  in  the  United  States  of 
North  America,  and  there  very  recently,  that  general  or  careful  enumerations  have  been 
made.  But  in  all  the  other  quarters  of  the  g^Iobe,  the  estimates  are  formed  upon  very  vague 
ofaserratioQ,  founded  on  the  density  with  which,  on  a  superficial  view,  the  districts  appear  to 
he  peopled. 

A  national  character  is  found  to  pervade  every  community.  The  particulars  have  been 
often  exaggerated,  fiincifrilly  deliooated,  and  rashly  and  indiscriminately  applied  to  indi- 
▼iduals ;  but  to  a  certain  extent  such  a  variation  may  be  always  traced  between  one  people 
and  another.  The  grand  distinction,  founded  upon  die  progress  of  arts,  letters,  knowledge, 
and  refinement,  is  into  savage,  barbarous,  and  civilized :  the  first  being  marked  by  the  total 
absence  of  these  improvements ;  the  second,  by  the  possession  of  them  in  only  an  imperfect 
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uid  progreniYe  degree ;  the  third,  by  their  having  arrived  at  a  certain  maturity.  The  savage 
state  prevails  anuMig  the  natives  of  America,  and  the  islanders  of  the  South  Sea;  the  fimner, 
however,  being  now  in  a  great  measure  supplanted  by  European  colonists.  The  barbaioos 
state  is  generu  throughout  Africa,  and  extends  over  a  great  part  of  Asia.  The  civilized  state 
is  found  in  the  great  empires  of  Eastern  Asia,  and  in  a  higher  degree,  as  well  as  under  di& 
ferent  characters,  among  the  nations  of  Europe,  and  their  widely-spread  colonies.  In  these 
last,  too,  civilization  appears  to  continue  in  a  progressive  and  advancing  state,  while  over  the 
rest  of  Uie  world  it  is  nearly  stationarv. 

The  religion  professed  by  any  people  is  a  remarkable  and  most  important  feature  in  their 
social  condition.  Religious  opinions  do  not  come  directly  under  the  cognizance  cf  the 
geographer ;  but  he  is  <^ed  upon  to  mark  this,  as  a  particular  in  which  nations  strikingly 
di^r  from  each  other.  The  inhabitants  of  the  earth  may,  in  regard  to  religion,  be  dividea 
into  three  great  classes,— Christian,  Mahomedan,  and  Pagan.  The  first,  as  to  numerical 
amount,  does  not  exceed  the  second,  and  still  falls  short  m  the  third ;  but  the  nations  pn>> 
fesaing  it,  have  acquired  such  an  ascendency  in  arts,  social  improvement,  and  political 
power,  while  their  colonies  have  filled,  and  are  multiplying  over  all  the  lately  savage  and 
unoccupied  portions  of  the  globe,  that  in  all  probability  this  fidth  will,  in  a  few  generations, 
be  more  widely  diffused  tfaui  any  other.  The  Mahomedan  nations,  though  in  numbers  they 
perhaps  equal  the  last  mentioned,  and  though  they  occupy  a  large  proportion  of  the  most 
fertile  regions  of  the  globe,  arc  jret  sunk  into  such  a  state  of  slavery  ind  degradation,  and 
so  decidedly  surpassed  by  the  Christian  people,  that  their  sway  is  not  likely  to  endure  above 
two  or  three  centuries.  Of  the  Pagan  religions,  much  the  most  numerous,  and  the  only 
civilized,  professors,  are  those  attach^  to  the  kindred  creeds  of  Brahma  and  Boodh,  estab- 
lished, the  one  over  the  greater  part  of  Hindostan ;  the  other  in  China,  and  other  continental 
kingdoms,  and  insular  territories  of  Eastern  Asia.  From  their  peculiar  habits,  and  the 
immutable  nature  of  their  institutions,  they  are  likely  to  adhere  to  these  systems  with 
greater  pertinacity  than  the  votaries  of  superstition  in  Africa,  the  South  Sea,  and  other 
quarters,  where  the  train  of  belief  and  observance,  however  fiintastic,  is  of  a  edighter  and 
looser  texture. 

The  progress  of  knowledge  forms  a  most  conspicuous  chapter  in  the  history  of  the  human 
species :  it  follows  generally  that  train  of  civilization  which  we  have  already  delineated.  In 
surveying  different  communities,  various  particulars  connected  with  this  subject  are  highly 
deserving  of  the  attention  of  the  geographer.  Among  these  we  may  mention  the  most 
eminent  philosophers,  men  of  science,  and  authors  who  have  flourished  in  any  nation, — ^the 
institutions  formed  for  the  promotion  and  advancement  of  science, — the  degree  in  which 
knowledge  is  diffused  throughout  the  community, — ^the  establishments  formed  for  public  and 
private  education. 

The  fine  arts, — which  are  intimately  connected  with  the  more  elevated  and  intellectual 
part  of  man's  nature,  and  of  which  the  successful  cultivation  confers  glory  on  a  people,  and 
polishes  and  improves  their  manners, — ^merit  to  be  considered  similarly,  and  under  the  same 
general  heads,  as  their  intellectual  attainments. 

There  are  various  points  of  minor  importance,  which  yet  are  distinctive  and  characteristic 
of  a  people,  and  excite  thus  a  just  and  natural  curiosity.  Such  are  the  amusements  in  which 
ihej  chiefly  delight,  the  peculiar  costume  in  which  they  axe  attired,  the  species  of  food  on 
which  they  subsist,  and  the  liquor  by  which  they  are  exhilarated,  as  well  as  the  mode  in 
which  these  articles  are  prepared  for  their  use. 

Sjbct.  v.— 7^  Lmgwtges  of  the  World. 

On  the  subjects  now  enumerated,  it  has  been  judged  sufficient  to  indicate  their  nature, 
and  the  liffht  under  which  they  will  be  treated,  reserving  the  details  for  the  succeeding  part 
of  the  work,  when  they  come  to  be  considered  successively  in  reference  to  the  various  regbns 
of  the  globe.  But  there  is  one  subject  into  which  it  will  be  expedient,  even  at  the  present 
staf  e,  to  enter  more  particularly. 

Language  is  one  of  the  strongest  characteristics  by  which  nations  are  dtstinguiahed  from 
each  other ;  at  the  same  time  the  directs  spoken  by  diflferent  communities,  even  when  most 
widely  dissimilar,  display  in  many  cases  relations  and  alliances  indicative  of  a  oommon  origin. 
There  exist  over  the  world  classes  of  languages,  each  of  which  comprehends  the  speech  of 
numerous  people,  and  forms  a  tie  between  them,  marking  early  relations  and  coiUitfEkiooa. 
Language  thus  acquires  a  character  especially  geographical  illustrating  the  origin  and  fiuni- 
lies  of  xiations,  and  the  connexions  between  diflerent  countries.  It  vrill  3ien  be  advantageous 
to  consider,  in  a  larffe  and.  comprehensive  view,  first,  the  languages  spoken  generally  over 
the  ^lobe,  and  then  tSoee  which  prevail  in  its  different  quarters. 

The  languages  by  which  the  nations  of  the  earth  are  distinguished,  and  fixmi  which  are 
derived  the  ruanes,  not  only  of  its  principal  features,  natural  and  artificial,  but  of  its  diflerent 
regions,  and  of  the  places  contained  in  them,  constitute  an  important  department  of  ^eo> 
graphy.  When  we  contemplate  those  names  in  maps,  a  litUe  reflection  suffices  to  convmce 
us  that  most  of  them  are  to  be  regarded,  not  as  mere  arbitrary  or  f<»tuitous  appellations,  but 
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ajB  terms  of  definite  meaning,  or  &fi  significant  memorials  of  the  people  by  whom  they  were 
imposed;  and,  in  tracing  those  of  ancient  origin  through  the  matations  they  have  under^ne, 
we  are  compelled  to  summon  history  to  the  aid  of  geography,  for  the  purposes  of  explaming 
them  with  reference  to  the  great  events  which  have,  fh>m  time  to  time,  altered  the  political, 
civil,  and  social  condition  of  the  nations  composing  the  ^eat  family  of  mankind.  Thus, 
without  adverting  to  the  rise,  growth,  and  extinction  of  kmgdoms  and  empires  in  Asia,  we 
may  observe,  that  the  series  of  revolutions  which  ended  in  the  overthrow  of  the  Roman 
empire,  and  the  foundation  of  the  existing  system  of  Europe  on  its  ruins,  is  in  nothing  more 
remarkable  than  in  the  change  which  it  contributed  to  produce  in  the  greater  part  of  the 
world,  through  the  migratbn  of  nations ;  a  change  so  absolute,  that  it  has  served  to  mark 
the  distinction  between  ancient  and  modem  history,  ancient  and  modem  geography,  and 
ancient  and  modem  languages.  Of  this  change  the  geographer,  equally  with  the  historian, 
is  at  every  step  of  his  investigations  remmded.  France,  for  instance,  commemorates  in  her 
modern  name  that  branch  of  the  Germanic  family  of  nations  who  prevailed  in  Oatd ;  yet 
die  retains,  not  less  in  her  .topographical  vocabulary  than  in  her  language  generally, 
unequivocal  traces  of  Roman  dominion ;  and  we  recognise,  though  strangely  curtailed,  the 
imperial  appellations  Augustodunum  and  Aureliana,  in  Autun  and  (hrleans.  Italy  and 
Spain,  preserving  a  semblance  of  their  ancient  names,  exhibit  similar  instances  of  disfigure- 
ment in  those  of  particular  places :  Forum  Julii  and  Ctesdr-Augusta  survive  in  FritUi  and 
SaragOMsa  ;  but  the  Trasimene  suggests  a  less  classic  reminiscence  as  the  lake  of  Perugia ; 
nor  can  the  Betis  and  the  Durias  be  recognised  under  the  more  sonorous  names,  the  Gua- 
dalquivir and  the  Guadalaviar  (the  great  river  and  the  tohite  rtver),  conferred  on  them  by 
the  Arab  conquerors  of  Spain.  Appellatives,  also  derived  from  languages  little  known, 
whether  ancient  or  modem,  are  liable  to  mutilation  from  the  varying  orthography  of  travel- 
lers ;  and  we  can  no  longer  wonder  at  the  confusion  caused  by  voyagers  in  this  particular, 
when  we  call  to  mind  the  difierence  not  only  between  foreign  and  vernacular  names,  but 
between  their  written  and  oral  expression ;  as  when  a  German  roells  his  native  country 
Deutschland,  and  pronounces  it  Teytshland;  or  a  Persian  writes  tor  Persia  /rdn,  and  jnro- 
nounces  it  Eeraun.  But  the  difilerent  idioms  of  the  human  race  claim  our  attention  m>m 
ftr  higher  considerations  than  the  mere  naming  of  places  or  of  countries ;  for  geography, 
considered  as  an  auxiliary  to  what  has  been  emphatically  called  '*  the  proper  study  of  man- 
kind,** is  principally  valuable  as  combining,  with  a  description  of  the  esrth,  a  view  of  the 
difierent  branches  of  the  great  human  family  by  whom  such  vast  portions  of  it  have  been 
"  replenished  and  subdued. 

Ethnographv  is  the  term  which  has  been  employed  to  designate  this  branch  of  geographi- 
eal  science,  it  distinguishes  nations  by  their  languages,  and  professes  to  class  them  in  kmg- 
doms, families,  genera,  species,  and  varieties ;  but  this  systematic  arrangement  is  as  yet  fiir 
fitmi  being  completed.  Of  the  numerous  languages  that  are  or  have  been  spoken  on  the  earth, 
many  are  so  imperfectly  known  that  it  is  dimcuTt  to  determine  to  what  nimily  they  belong. 
For  this  and  other  reasons  it  has  been  deemed  expedient  by  a  modem  writer,  who  appears  to 
have  collated  the  labours  of  his  predecessors  on  the  subject,*  to  adoptageogra|diical  arrange- 
ment, and  consider  languages  in  their  relation  to  the  five  great  divisions  of  the  globe ;  tiie 
Asiatic^  the  European,  the  African,  the  Oceanic,  and  the  American,  It  if  obvious,  how- 
ever, that  the  ethnographical  and  geographical  limits  of  a  nation  and  its  language  may  be 
widely  different ;  the  Spanish  and  the  British,  for  instance,  extend  ethnographicdly  to  the 
remotest  regions  of  both  the  Indies.  Adopting  this  arrangement,  not  only  as  most  convenient 
in  regard  to  a  branch  of  knowledge  still  m  its  infancy,  but  as  most  suitable  to  a  geograpki- 
eai  treatise,  we  shall  proceed,  wiUioul  pausing  to  discuss  the  merits  of  any  particular  theory, 
to  ofier,  in  this  and  subsequent  parts  of  the  present  work,  such  a  succinct  view  of  the  known 
languages  of  mankind  as  its  just  proportions  will  allow. 

The  distribution  of  languages  into  Shemitic,  Hamitic,  and  Japhetic,  according  to  the 
Bcriptoral  account,  seems  however  entitled  to  some  notice,  as  being  well  warranted  in  relsr 
tion  to  the  early  languages  of  the  world,  if  we  can  reconcile  our  thoughts  to  an  affinity  of 
languages  after  their  confusion,  and  the  consequent  dispersion  of  the  human  race.  It  has 
been^aced  in  a  striking  point  of  view  by  the  able  author  of  the  '*  History  of  Maritime 
and  Inland  Discovery,**  m  Dr.  Lardner^s  Cabinet  Cyclop<Bdia ;  and  a  brief  sketeh  of  his 
obeervaticMM  may  be  useful  as  an  introduction  to  an  account  of  languages  more  strictly 
geographical. 

Chi  reference  to  the  sacred  records,  we  find  that  in  the  order  in  which  the  generations  of 
die  sons  of  Noah  are  given,  Japheth  takes  precedence  of  Ham  and  Shem,  and  is  called  the 
elder.  This  the  learned  writer  we  are  now  citing  has  not  noticed ;  he  has  taken  the  names 
in  the  order  which  long  and  universal  usage  has  sanctioned. 

**  The  fiunily  c£  Shem,'*  he  observes,  "  comprised  the  pastoral  natk>ns  which  were  spread 
over  the  plains  between  the  Euphrates  and  the  shores  of  the  Mediterranean,  fitxn  Ararat  to 
Arabia.    The  Hebrews  themselves  were  of  this  stock ;  and  the  resemblance  of  their  lon- 
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gnofe  with  the  Aramean,  or  ancient  Syrian,  and  with  Arabic,  sufficiently  proves  the  iden- 
tity in  race  of  what  are  called  the  ShemUic  nations.  There  is  no  difficulty  in  assigning  to 
each  of  the  sons  of  Shem  his  proper  situation.  £Iam  founded  the  kingdom  of  Sjmeis; 
Assur,  that  of  Assyria ;  and  Aram,  the  kingdom  of  Aramea  or  Syria,  a  name  still  clearly 
preserved  in  that  of  Armenia.  From  Arpha^cad  were  descended  the  Hebrews  themselves, 
and  the  various  tribes  of  Arabia ;  and  this  close  affinity  of  origin  was  always  manifest  in  the 
language  and  in  the  intimate  ccnrespondence  of  the  two  naticms.  Some  of  the  names  gWea 
by  Moses  to  the  children  of  Shem  are  still  used  in  Arabia  as  local  designations :  thus  there 
is  still  in  that  country  a  district  called  Havilah ;  ^and  Uzal,  the  name  given  to  Sana  by  the 
sacred  historian,  is  not  quite  extinct 

**The  descendants  of  Ham,'*  continues  this  learned  writer,  **  constituted  the  most  civilized 
and  industrious  nations  of  the  Mosaic  age.  The  sons  of  that  patriarch  wexe  Gush,  iUtzrotm, 
Phut,  and  Canaan.  The  name  of  Ham  is  identical  with  Cham  or  Chamiaf  by  which  Egypt 
has  in  all  ages  been  called  by  its  native  inhabitants ;  and  Mizer  or  Mizraim  is  the  name  fay 
which  the  same  country,  or  more  probably  the  Delta,  is  still  known  by  the  Turks  and  Ara- 
bians." [We  may  add,  that  it  is  the  name  by  which,  in  the  ori^nal  Hebrew,  E^pt  is  called 
in  the  admonition  that  precedes  the  decalogue.]  **  The  land  of  Phut  appears  to  signi^  Libya 
in  general ;  and  the  name  Cush,  though  sometimes  used  vaguely,  is  obviously  applied  to  the 
southern  and  eastern  parts  of  Arabia.  The  names  of  Saba,  Sabtah,  Raamah,  uid  Sheba, 
children  of  Cush,  have  lozig  survived  in  the  geograohy  of  Arabia.  The  posterity  of  QmaaB 
rivalled  the  children  of  Miziaim  in  the  early  splenaour  of  arts  and  cultivation.  Though  the 
Canaanites,  properly  speaking,  and  the  Phceniciana,  were  separated  ftom  each  other  by 
Mount  Camel,  yet,  as  the  same  spirit  of  industry  animated  both,  they  may  in  a  genenl 
sense  be  considered  as  aoe  people.  The  Phoenicians  possessed  the  knowledge  of  the  Egyp- 
tians, free  j&om  superstitious  reluctance  to  venture  upon  the  sea.  Their  local  position 
natunlly  engaged  them  in  commercial  enterprise.  Their  chief  cities,  Tjrre  and  Sidon,  bad 
reaehed  the  hi|rhest  point  of  commercial  opulence,  when  the  first  dawn  of  social  polity  was 
onW  commencmg  in  Greece." 
To  Japheth,  *^the  Japetus  of  the  Greeks,"  this  writer  concurs  with  others  in  ascribing 
/  the  superiority  over  the  sons  of  Noah,  if  not  in  the  number  of  his  descendants,  in  the  extent 
of  their  possessions.  All  the  Indo-Teutonic  nations,  stretching  without  interruption  from 
the  extremity  of  Western  Europe,  through  the  peninsula  of  Incua,  to  the  isle  of  Ceylon,  he 
considers  as  belonging  to  this  common  ancestor.  The  Turkish  nation  also,  occupying  the 
elevated  countries  of  central  Asia,  boasts  the  same  descent  Their  own  traditions  accord 
.  with  the  Mosaic  histoiy ;  and  indeed  the  affinities  of  language,  which  are  still  evident  among 

\  all  the  nations  of  the  Japhethian  family,  fully  confirm  the  relation  6t  the  sacred  writer ;  yet 
the  meaning  assigned  to  the  patriarch  s  name  in  the  Sanscrit  lan^age,  Yapati^  **  loni  <^ 
the  earth,"  tells  ror  nothing  unless  we  can  suppose  the  name  JapheSi  to  be  thence  derived. 

To  Gomer,  the  eldest  of  Japheth's  sons,  is  ascribed,  on  the  authority  of  Joeephus,  the 
distinction  of  being  ancestor  of  the  Celta  Magog  may  have  been  the  founder  of  some 
Scythian  nation.  Madai  is  recognised  as  the  ancestor  of  the  Medes.  The  posterity  of  Javan 
and  Tubal,  and  Meshech  and  Tiras,  may  be  traced  firom  Ararat,  always  called  Maids  by  its 
inhabitants,  through  Phrygia  into  Europe.  Tubal  and  Meshech  left  their  names  to  the 
Tibareni  and  Moechi,  Armenian  tribes,  whose  early  emigrations  appear  to  have  extended 
into  Moesia.    In  like  manner  the  Thracians  may  have  owed  their  origin  to  Tiras. > 

Tliat  the  progeny  of  Japbeth  peopled  Europe,  seems  apparent  on  another  ground,  which 
we  shall  explain,  after  mentioning  the  remaining  branches  of  his  posterity.  Ashkenaz,  the 
son  of  Gomer,  is  thought  to  be  that  Ascanius  whose  name  so  firequently  occurs  in  the  ancient 
topography  of  Phrygia,  and  fi'om  whom,  probably,  the  Euxine,  at  first  the  Axine,  Sea  derived 
its  appellation.  '*  In  To^armah,"  observes  this  writer,  "  we  see  the  proper  ancestor  of  the 
Armenian  nation,  and  it  is  even  asserted  by  the  Turks." 

**  Javan  was  the  Ion  of  the  Greeks,  the  father  of  the  lonians.  In  the  names  of  lus  sons 
we  fmd  firesh  proofs  of  the  consistency  of  the  Mosaic  history.  In  Elishah  we  see  the  origin 
of  Ellis  or  Heilaa.  The  name  of  Tarshish  is  supposcnl,  with  little  foundation,  to  refer  to 
Tarsus  in  Cilicia.  Eittim  is  said  to  mean  Cyprus ;  and  Dodanim,  or  Rodanim,  is  understood 
to  apply  to  the  island  Rhodes."  Here  we  may  remark,  that  the  sacred  text  contains  a  most 
important  record  relative  to  the  descendants  of  Japbeth :  *'  By  these  were  the  isles  of  the 
Gentiles  divided  in  'their  lands,  every  one  afler  his  tongue  after  their  families,  in  their 
nationsJ"  Now,  if  Che  Oriental  latitude  of  expression  be  allowed  in  this  instance,  the  ides 
of  the  Gentiles  must  include  not  only  the  ules  of  the  Mediterranean  and  other  European 
seas,  but  the  psNiNSULAfl  of  Asia  Minor,  of  Chreece,  of  Ittdy,  and  of  Spain, 

To  the  Phmnicians  must  be  partly  ascribed  the  discovery  of  those  territories  collectively 
called  **  The  isles  of  the  Gentiles,"  and  the  earliest  intercourse  with  them.  Unfortunately 
those  early  navigators  have  left  no  records  of  their  discoveries ;  and  the  little  we  know  of 
their  enterprises  is  derived  from  Scripture,  and  from  the  scattered  notices  of  the  Greek  and 
Latin  authors.  They  were,  as  elsewhere  observed,  the  pilots  of  Solomon^s  fleet ;  and  as  often 
as  the  fleets  of  Egypt  are  mentioned  by  ancient  historians,  we  find  them  manned  and  guided 
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by  Phoeniciaiu.  Their  oommercial  enterprises  had  contribated  to  augment  the  wealth  of 
that  kingdom,  which  had  attained  a  hiyh  degree  of  social  order  and  economy  seren  hmidred 
years  hekve  the  Greeks  became  aeqoamted  with  the  use  of  money.-  The  numerous  colonies 
which  they  planted  along  the  riiores'*of  the  Euxine,  the  Meditenraneany  and  the  Atlantic, 
beyond  the  Straits  of  Gibraltar,  attest  tiie  extent  of  their  early  voyagea  Those  of  Utica, 
Carthage,  and  Gades,  or  Cadiz,  were  founded  between  twelve  and  eight  hundred  years 
before  Sie  Christian  era;  but  the  seas  of  the  west  were  probably  explcn^  ibr  ages  before 
settlements  were  forn^  at  such  a  distance  from  the  parent  sUftk  Their  geographical 
knowledge,  even  iir  the  ftbulous  times  of  Greece,  probably  embrfloed  as  large  a  portbn  of 
the  earth  as  that  of  the  Romans  in  the  time  of  Augustus ;  but,  with^e  caution  characteristic 
dT  a  mercantile  people,  they  forbore  to  communicate  tint  knowledge  to  the  rest  of  mankind. 
The  silmice  of  these  descendants  of  Ham  leaves  us  in  uncertainty  as  to  the  prow^ress  of  those 
of  Japheth  in  peopling  the  continent^  the  pemnndas,  and  the  isles  of  Europe.  Ci  still  deeper 
mystery  is  involved  the  descent  of  the  negro  tribes  of  Africa  from  the  &ther  ef  Canaan. 
Having  thus  briefly  characterized  the  Shemitic,  Hamitic,  ax^  Japhetic  races,  we  leave  to 
the  consideration  of  the  curious  the  theories  that  have  been  framed  upon  them  in  respect  to 
the  different  idioms  of  mankind,  and  revert  to  the  geographical  arrangement  which  we  pro- 
pose to  adopt 

Separating  all  the  known  langua^  of  the  globe  into  five  grand  divisions,  we  name  them 
I  the  Asiatic^  the  European^  the  Afiican^  the  Oceanic^  nod  the  American,  according  to  the 

part  of  the  world  in  which  they  are  spoken.  Then  tracing,  according  to  the  best  authori- 
ties, the  several  languages  by  their  affinities,  we  class  those  which  appear  to  be  sister  idioms 
in  one  group,  assignmg  to  it  a  distinctive  name ;  as  the  Mongolian  &mily,  the  Cdtic  &mily, 
or  the  Sanscrit  mmily,  conformably,  in  most  cases,  to  the  name  of  th^  principal  people  of 
each  of  those  families.  But  here  a  difficulty  arises  from  the  variance  between  geqmphic 
and  ethnogmphic  limits.  Several  nations  included  in  one  of  these  groups  have  aw3t  nom 
time  immemorial  at  once  in  Asia,  Africa,  and  Europe ;  others  in  regions  partly  European, 
partly  Astatic :  to  which  part  of  the  world  then  must  the  family  be  assigned  to  whiiSi  thoee 
nations  belong?  Two  reasons  influence  the  decision ;  the  historical  importance  of  the  people, 
and  its  mass,  or  relative  number,  as  may  be  better  understood  from  one  or  two  examples. 

That  the  Chaldeans,  the  Assyrians,  the  Arabs,  the  Hebrews,  and  other  nations  of  the 
great  Shemitic  fiunily,  were  from  the  earliest  times  inhabitants  of  Western  Asia,  we  know 
from  the  writings  of  Moses,  with  which  the  results  of  the  most  eminent  philologers  and 
mathematicians  wcmderfuUy  agree.  These  nations,  therefore,  belong  unquestionably  to 
Asia ;  and  the  comparison  of  the  Gheez  and  Amharic  vocabularies  havmg  demonstrated  an 
indisputable  affinity  between  them  and  the  people  of  Abyssinia,  who  speak  the  idioms  com- 
prehended in  the  Imnch  called  Abyssinian,  the  languages  of  the  latter  also  are  classed  in 
the  Asiatic  branch,  though  in  all  epochs,  even  anterior  to  historical  tradition,  those  nations 
have  dwelt  in  Africa. 

The  great  mass  of  the  Malay  people  occupies  almost  all  the  isles  of  the  Indian  Archi- 
pelago, those  of  Polynesia,  and  some  of  Australia.  Hence  we  regard  the  Malay  family 
as  Ckseanic,  and  class  all  the  people  characterized  by  this  idiom  as  Iwlonging  to  that  great 
etKnographica]  group.  Thus,  besides  the  Malays  of  the  peninsula  of  Malacca,  whose  settle- 
ment in  the  extremity  of  Aisia  is  of  no  remote  date,  this  division  includes  the  Si  Deia  or 
Formoeans  of  Asia,  and  the  Madecasses  of  the  African  isle  Madagascar. 

The  Uralian  nations  belong  equally  to  Europe  and  Asia ;  because,  from  the  little  we 
know  qf  them,  they  have  inhabited,  time  out  of  mind,  the  north-east  and  east  of  Europe, 
and  the  north-west  and  west  of  Asia.  Following  the  demarcation  prescribed  by  M.  Malte 
Brun,  we  find  that  die  great  mass  of  the  Uralian  or  Finnish  nations  belongs  to  Europe.  We 
therefore  regard  the  Fimush  fiunily  as  European,  and  class  among  them  ul  the  ancient  and 
modem  nations  who^  firom  striking  analogies  in  their  respective  idioms,  seem  to  belong  to 
them. 

The  Esquimaux  have  from  time  immemorial  extended  over  all  the  north  of  the  New 
Worid ;  while  the  sedentary  Tchutchhis,  who  speak  a  language  evidently  related  to  the 
idioms  of  those  American  tribes,  occupy  only  the  extreme  north-east  of  Asia.  The  Tchutch- 
hie  we  therefore  consider  as  American  colonies,  and,  following  the  precedent  of  Balbi, 
re-unite  them  as  such  to  the  other  nations  of  America  who  form  the  fiunily  of  the  Es» 
quimaux. 

Under  a  perfect  ethnographical  arrangement,  the  languages  of  the  Indo-Germanic  nations, 
extending  from  Ceylon  uid  the  Ganges  to  the  extreme  west  of  Europe,  and  even  to  Ice- 
land, would  fonn,  not  a  single  ftmily,  but  rather  an  ethnographic  kingdom  divided  into  six 
fiuniJies. 

la  subsequent  parts  of  this  work,  the  languages  of  the  ^arth  will  be  considered  as  divided 
into  five  principfd  branches;  the  European,  the  Asiatic,  the  Africanf  the  American,  and 
the  Oo^ffwc. 
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DEBCRIPTtVE  GEOGBAPHY. 


PART  III. 

GEOGRAPHY  CONSID£SED  IN  RELATION  TO  THE  VARIODS  REGIONS 
OF  THE  GLOBE. 

Ik  the  mcoad  put  of  thia  work,  llie  princidea  of  geograf^y  have  bean  treated  oT  as 
Ibuuded  upon  »  general  survey  of  the  ^lobe.  The  moat  extenaive  pattkn  of  oor  taah  atill 
renuina.  We  muat  delineate  the  leaduig  objecta  of  iMture,  art,  aiid  hmnui  life,  m  thej 
appear  aucceeaively  in  e«ch  different  regitm  into  which  the  earth  it  divided. 

Five  great  general  diviiiona  cf  the  earth  are  now  usually  reconiiied :— 1.  Eunpe.  3. 
Aaia.  £  Africa.  4.  America.  6.  The  extenaive  and  numerous  isUiKla  of  the  South  Sea, 
to  which  the  French  give  the  name  of  Oceania,  the  Bngtiah  thoae  ot  Anatraliaia  and  Poly- 
neaia,  to  which  we  may  add  the  iaUada  of  the  Polar  Sea.  Each  of  theae  will  Sma  the  aidi- 
ject  of  a  aeparate  booL 

BOOK    I. 

EUROPE. 

EoROFi  u  the  amalleat  in  extent  ot  tho  tbar  great  eontinenta,  and  yet  we  nay  pmeaance 
it  the  moat  important  of  all  the  divisions  of  Uie  globe.  Asia,  indeed,  was  the  cradle  of 
civflitatiM)  and  knowledge ;  but  her  empiraa  aooa  hBcame,  and  have  ever  aince  continned 
atationaiy;  while  Europe  baa  carried  the  sciences,  art*,  and  refinement,  with  almaet  unin- 
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temipted  [migreee,  to  the  conqmnttTely  elentad  itate  at  which  the;  bars  now  airived.  AU 
the  bnuchea  of  industry  are  conducted  with  ft  ekiil  and  to  an  extent  luutlained  in  any  other 
mrt  of  the  earth.  Europeui  TSSBels  carry  (xi  the  commsrce  of  the  most  diriant  regiona. 
The  militaij  and  political  influence  of  Europe  is  now  <^  a  magnitude  with  which  the  moat 
powerful  and  populooe  empires  cf  the  other  continents  can  no  miKer  he  compared.  European 
edoDiBts  have  dow  peopled,  and  are  more  and  more  peopling,  all  the  fbnnerly  mvtge  and 
nnoccnpied  qoarten  of  the  earth ;  and,  with  the  ezcepLioi  at  oome  Btrongbolaa  of  ancient 
and  imperfect  civilixatioa,  the  whde  world  ia,  through  their  influence,  rapidly  becomiiv 
eifiliaed  and  Eiiropean. 


GKNEBAL  SUBVET  OF  EOKOrS. 


Evaora  is  bounded  on  the  nwth  by  the  Arctic  Ocean,  and  on  the  west  by  the  Atlantic. 
On  the  aouth,  the  grand  inlet  of  the  Mediterranean  divides  it  fiom  Africa;  uid  the  Grecian 
Archipelago,  with  its  subordinate  branch,  connected  only  by  a  narrow  strait,  the  Euztne 
or  Black  Sea,  diridee  it  from  a  great  part  of  Asia.  Between  the  north-east  extremity  of  the 
Black  9ea  and  the  Nin^em  Ocean  is  an  interval  of  1400  or  1500  milea  of  land,  forming 
the  eastern  boundary  of  Eunne.  Had  this  been  known  to  the  ancients,  they  would  perhaps 
hare  identified  Europe  with  Asia;  but  the  separatirai  is  now  too  deeply  marked,  and  ii  de- 
fined by  too  many  characters,  moral  and  political,  ever  to  be  altered.  The  absence  of  aea, 
the  natural  and  moat  obvious  boundarv  of  a  coatinent,  haa  somewhat  embarrassed  modani 
gecgraphera ;  fbr  even  a  river  limit  is  here  wanting.    The  chain  of  the  Urals,  nuu)in|f  fam 

Rrftnaat  lo  lit  H9ilfBiir^it,—EaM  Part. 


IJBSf 


SgSi 


SSS' 


390  DESCRIPTIVE  GEOGRAPHY.  Pjjit  IIL 

north  to  iouth,  forms  to  important  a  feature,  that  it  has  been  taken  as  the  grand  line  of 
division ;  and  is  {nrotracted  to  the  Black  Sea  by  means  of  continuous  partioos  of  the  great 
rivers  Kama,  Volga,  and  Don. 

The  form  of  tfatt  continent  is  singularly  broken  and  varied.  While  Asia,  Africa,  and  ihe 
two  Americas  are  each  ibrmed  into  a  vast  inland  expanse,  Europe  is  split  into  many  distinct 
pcMTtions ;  peninsulas,  large  islands,  and  kingdoms,  with  extended  and  winding  coastsi  This 
fbnn  arises  chiefly  out  o(  its  inland  seas,  which  penetrate  &rther,  and  are  more  deeply 
embayed,  than  those  of  any  other  part  of  the  globe.  Numerous  gulft,  scarcely  secondary 
in  magnitude  and  importance,  branch  out  from  them.  The  Meftenanean,  which  fixrnM, 
as  it  were,  a  little  ocean,  separating  Europe,  Asia,  and  Africa,  is  connected  with  the  Atlantic 
only  by  the  celebrated  Straits  of  Gibraltar,  twenty  miles  in  breadth.  Its  great  enclosed 
branches  of  the  Adriatic  and  the  Black  Sea  penetrate,  and  render  maritime,  some  of  the 
most  inland  districts  of  the  continent.  In  the  north,  the  Baltic,  with  its  great  gulfe  of 
Bothnia  and  Finland,  is  neither  indeed  so  extensive  nor  so  accessible ;  but  it  is  of  the  highest 
commercial  value,  as  affi>rding  a  channel  by  which  the  rude  necessaries,  the  metals  and 
woods  of  the  north,  may  be  exchanged  Sx  the  wines,  the  silks,  and  other  luxuries  of  the 
south.  The  British  isles,  by  their  varied  configuration,  enclose  beween  themselves  and  the 
opposite  continent  several  important  seas  and  channels.  We  may  add,  that  the  mountains 
and  the  plains  of  Enrope  do  not  display  those  immense  unbroken  groups,  or  those  level  and 
almost  endless  expanses,  which  give  so  vast  and  monotonous  a  chancier  to  the  interior 
regions  of  Asia  and  Africa.  In  general  they  are  separated  into  smaller  portions,  and  are 
happily  and  commodiously  interchanged.  They  have  kept  Europe  divided  mto  a  number  of 
separate  nations,  holding  easy  intercourse.  Probably,  this  relative  position  has  been  one 
great  cause  of  that  intellectual  activity,  and  those  vigorous  exertions  in  all  liberal  and  in- 
||«nious  arts,  which  have  raised  this  part  of  the  gfobe  to  so  high  a  pre-eminence.  The 
nnmense  inland  plains  of  Russia  and  Poland,  presenting  an  aspect  wholly  Asiatic,  remained, 
even  after  the  civilization  and  improvement  of  all  western  Europe,  sunk  in  the  deepest  bar- 
from  which  they  are  but  slowly  and  with  difficulty  emerging. 


.    Sbct.  L — Natural  Features, 

The  sur&ce  of  Europe,  as  we  have  observed,  is  very  diversified.  Its  mountains  do  not 
reach  that  stupendous  height,  nor  stretch  in  such  unbroken  chains,  as  those  of  Asia  and 
America:  nevertheless,  we  may  trace  ^tty  distinctly  two  highlands,  the  northern  and 
southern,  and  an  intermediate  lowland.  The  southern  lughland  comprises  the  most  elevated 
mountains  of  the  continent,  the  Alps  and  the  Pyrenees,  connected  together  by  the  low  chain 
.of  the  Cevennes.  Inferior  branches  from  the  Pyrenees  extend  through  the  Spanish  penin- 
sula; while  from  the  Alps  branch  forth  the  Apennines,  which  range  through  all  Italy, 
and  spread  their  lower  slopes  over  the  greater  part  of  southern  Germany.  The  extremity 
of  the  Julian  Alps,  and  the  mountains  of  Dalmatia,  connect  the  ran^  with  the  great 
Turkish  chains  of  Hemus  and  Rhodope ;  parallel  to  which,  though  with  a  large  group 
intervening,  stretches  the  circuit  dt  the  Carpathian  mountains.  North  of  this,  the  great 
European  lowland  comMises  the  largest  part  of  France,  the  south  of  England,  the 
Netherlands,  Northern  Germany,  all  Poland,  and  the  greater  part  of  Russia.  In  the 
extreme  north  of  Europe  the  mountainous  character  again  prevails.  The  Dofrines  reach 
through  Scandinavia;  while  the  north  of  England  and  nearly  all  Scotland  is  covered  with 
mountains  of  secondary  magnitude.  Of  all  the  European  mountains  the  Alps  are  by  much 
the  highest,  and  perhaps  may  rank  fourth  to  the  Himalaya,  the  Andes,  and  Caucasus,  among 
the  mountain  chains  of  the  globe.  Mont  Blanc  and  Monte  Rosa  exceed  15,000  feet  above 
the  sea.  The'numerous  other  summits  o£  this  chain  exemplify  all  the  deac^iding  grades  of 
elevation.  The  Apennines  vary  fix)m  3000  to  6000  feet ;  but  iEtna,  at  their  utmost  extremi- 
tTt  is  nearly  11,000.  The  most  elevated  of  the  Pyrenees  rises  somewhat  above  that  height 
The  Spanish  summits  are  in  general  of  the  level  of  the  Apennine,  except  the  Guadanama, 
which  exceeds  8000  feet,  and  the  Sierra  Nevada,  which  eqaoh  the  Pyrenees,  The  Thracian 
chains  have  not  yet  been  subjected  to  survey ;  but  they  doubtless  exceed  those  of  Greece, 
which  ascend  to  6000  or  7000  feet  The  Dofrines,  notwithstanding  their  snowy  and  terrible 
aspect  are  not  of  first-rate  elevation.  The  great  Norwegian  chain  does  not  quite  reach 
9000  feet;  Ben  Nevis  is  only  4300  feet;  and  none  of  the  English  mountains  reach  that 
altitude. 

Tlie  rivers  of  Europe  are  numerous,  but  none  of  them  of  the  very  first  magnitude. 
The  two  largest  flow  through  the  great  eastern  plain,  a  semi-Asiatic  region,  and  terminate 
in  distant  and  interior  seas,  where  they  contribute  little  to  commereial  intercourse.  The 
Voljn,  which  alone  can  come  into  rivalry  with  the  great  rivers  of  Asia,  passes  the  Asiatic 
lunit,  where  it  spreads  into  the  grcMit  interior  expanse  of  the  Caspian.  The^ack  Sea  absorbs 
^e  other  rivers  fixmi  the  great  pUin  of  Russia  and  Poland :  it  receives  also  the  noble  stream 
of  the  Danube,  which  belongs  indeed  to  the  central  region  of  Europe ;  but  directing  its 
lower  course  through  barbarous  and  uncultivated  regions,  and  tenninating  in  this  distant 
receptacle,  it  conduces  only  in  a  secondary  degree  to  the  distribution  of  wealth  and  plenty 
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through  the  continent.  Western  Europe  is  too  much  broken  into  separate  portions,  and 
crossed  by  high  mountain  barriers,  to  allow  to  its  rivers  a  length  of  more  than  from  400  to 
600  miles;  and  they  have  usually  their  entire  course  through  a  single  country, — the  RhinA, 
the  Elbe,  and  the  Oder,  through  Germany ;  the  Loire,  the  Rhone,  and  the  Garonne,  through 
Prance  i  the  Po  through  Italy ;  the  Ebro,  the  Douro,  the  Tligus,  and  the  Guadalquivir, 
through  Spain.  The  northern  rivers  of  Britain  and  Scandinavia,  restricted  to  a  still  nar- 
rower field,  seldom  accomplish  so  long  a  course  as  200  miles.  Yet,  though  Europe  does 
not  present  the  grand  rivers  which  distinguish  the  greater  continents,  it  is  on  the  whole 
happily  and  compaodiously  watered.  Almost  every  part  of  it  enjoys  the  benefit  of  river 
cGCununication ;  it' is  neither  overspread  by  the  dreary  swamps  of  America,  nor  the  sandy 
deserts  which  render  uninhabitable  so  great  a  part  of  Asia  and  Afirica. 

The  lakes  of  Europe  are  numerous,  chiefly  enclosed  within  its  mountain  regions;  bat  few 
of  them  are  of  sufficient  magnitude  to  rank  as  inland  seas.  Those  alone  entitled  to  this 
distinction  are  the  Ladoga  and  the  Onega,  which,  forming  a  sort  of  continuation  of  the  Gulf 
of  Finland,  and  being  situated  in  bleak  axul  frozen  regions,  minister  very  little  to  internal 
intercourse.  Finland  is  covered  with  sunilar  lakes.  The  Wener  and  Wetter  of  Sweden 
rank  next  in  magnitude,  and,  surrounded  by  immense  woods  and  iron  mines,  possess  coosid* 
erable  beauty  and  value.  Switzerland,  with  its  Italian  border,  is  the  chief  lake-region  of 
Europe :  its  waters,  particularly  those  of  Geneva  and  Lucerne,  enclosed  between  the  loftic»t 
snowy  pinnacles  of  the  Alps,  present  scenes  of  grandeur  and  beauty  almost  unrivalled ;  but 
they  are  not  on  such  a  scale  or  so  situated  as  to  afibrd  any  important  inland  navigation* 
Those  of  Enghmd  and  Ireland  are  merely  small  picturesque  features.  Those  of  Scotluid 
are  larger  and  more  numerous ;  and  a  chain  of  them,  having  been  ooonected  by  a  broiDd 
canal,  was  expected  to  form  a  great  naval  route  across  the  island. 

The  European  soil  is  distinguished  for  productions,  perhaps  Mirpaasbg  in  value  those 
of  any  other  quarter  of  the  globe.  It  does  not,  indeed,  possess  that  brilliant  luxuriance  of 
vegetation  which  adorns  the  equatorial  regions  of  Asia  and  America.  But  com  and  wtnet 
the  most  substantial  and  most  agreeable  articles  of  human  diet,  are  nowhere  produced  on  so 
Ifieat  a  scale  or  in  such  high  perfection.  Grain,  of  one  description  or  another,  is  raised  over 
Its  whxAe  surfiice,  excepting  in  the  extreme  north ;  wines  throu^xxit  all  its  southern  king- 
doms. In  hemp,  flax,  and  wool,  those  staple  materials  of  clothing,  Europe  is  equally  pre- 
eminent Silk,  another  valuable  commodity,  it  produces  copiously,  though  not  so  as  to  be 
independent  of  supplies  from  India  and  China.  Cotton  is  die  onl^  great  material  which  the 
immense  manufectures  of  Europe  derive  almost  entirely  firom  foreign  regions.  If  we  except 
the  horse  and  the  camel,  for  which  Aria  is  renowned,  Eurroe  contains  Sie  most  valuable  as 
well  as  the  most  numerous  breeds  of  domestic  animals.  Its  northern  forests  produce  the 
finent  timber  in  the  world,  with  the  exception  of  the  teak ;  and  its  iron,  the  most  useful  of 
Dietals,  surnasses  that  of  the  rest  of  the  world :  but  all  the  more  precions  substances,  gold« 
silver,  P^buis,  jewels,  exist  in  an  extent  so  limited  as  scarcel}^  to  be  deserving  of  mention. 
The  cultivation  of  the  soil  is  carried  on  with  much  greater  mligence  than  in  any  countries 
except  in  the  south-east  of  Asia,  while  in  science,  skill,  and  the  extent  of  capital  emjdoyed 
upon  it,  European  agriculture  is  quite  unrivalled. 

In  manufecturinv  industry,  this  quarter  of  the  world  has,  within  these  few  centuries^  fer 
surpassed  all  the  others  of  the  globe.  Asia,  indeed,  has  lon^  boasted  some  ftbrios  of  extra- 
ordinary beauty ,-^siIk8,  muslins,  carpets,  and  porcelain, — ^which  are  not  yet  altogether  equal- 
led :  hut  the  looms  and  workshops  of  Europe  now  yield  a  variety  of  fine  and  beauUiul  fabrics, 
in  such  profusion,  and  at  so  cheap  a  rate,  as  to  viace  them  within  the  reach  of  almost 
every  class  of  society.  This  continent  thus  clothes  all  the  young  nations  which  have 
issued  fiom  her  own  bosom,  and  which  fill  nearly  two  entire  quarters  of  the  habitable  earth* 

Commerce,  on  so  gr^t  a  scale  as  to  connect  together  die  distant  quarters  of  the  world, 
can  hardly  be  said  to  exist  out  of  Ekunope.  European  vessels  are  found  in  the  utmost  bounds 
of  Asia  and  America,  in  the  snowy  regions  of  either  pcde,  and  crowding  the  ports  of  the 
Austral  continent  There  is  not  now  a  place  on  earth,  however  remote,  aifoiding  any  scope 
for  the  empbyment  of  commercial  capital,  which  is  not  immediately  filled  with  the  same 
promptitude  as  if  it  had  been  situated  in  the  heart  of  Europe.  The  ships  of  that  continent 
exceed  those  of  all  the  others  in  number  and  dimensions:  thev  are  also  the  most  skilfully 
constructed,  and  navigated  by  the  only  seamen  who  are  qualified  to  guide  a  vessel  across  the 
great  oceans.  All  these  observations  are  liable  to  one  exception :  me  new  American  states 
are  beginning  to  form  a  commereial  and  maritime  system,  modelled  on  that  of  Europe— « 
system  which  may  one  day  surpass  the  original. 

Sect.  II. — Inhabitanti, 

The  population  of  Europe,  though  more  closely  calculated  than  that  of  any  other  quarter 
of  the  globe,  is  yet  fiir  from  being  ascertained  on  data  that  are  very  precise.  In  regard  to 
some  districts,  and  in  particular  to  the  whole  of  the  Turkish  empire,  no  census  1ms  ever 
been  insdUited ;  in  others,  the  computation  is  founded  only  on  the  number  of  houses :  and  in 
some,  ten,  twenty,  and  thirty  years  have  elapsed  since  any  was  attempted.* 

•SMtlMTabte  at  Um  cIom  of  thii  book. 


r 


293  .     DESCRIPTIVE  GEOGRAPHY.  Part  HI. 

The  people  of  Europe  are  divided  chiefly  into  three  great  races,  which  difier,  to  a  yeiy 
narked  degree,  in  lan^age,  political  situation,  and  habits  of  life.  These  are  the  Sclavonic, 
the  Teutonic,  and  a  third  which  Hassel  calls  the  Romish,  as  occupying  the  chief  of  those 
countries  which  once  composed  the  Western  Empire. 

.  The  Sclavonic  races  cover  the  greater  extent  of  Europe,  since  they  occupy  the  whole  of 
the  eastern  plain  bordering  on  Asia.  The  people  have  a  resemblance  to  those  of  that 
continent;  and  were  considered  almost  as  beyond  the  social  and  political  pale  of  Europe,  till 
within  the  last  half  century.  They  have  now  forcibly  thrust  themselves  into  the  European 
svstem,  and  rank  among  its  most  influential  members.  The  Sclavonic  people  consist  of 
aJwut  twenty-five  millions  of  Russians,  ten  millions  of  Poles,  Lithuanians,  and  Letts,  and 
about  ten  millions  of  other  races,  known  under  the  names  of  Windes,  Tcheches,  Slawakes, 
Croats,  Morlachians,  which  have  found  their  way  into  eastern  Germany,  Hungary,  and  niy- 
ria.  Without  wishing  to  consider  intellectual  and  moral  qualities  as  necessarily  belonging 
to  any  particular  race  exclusively,  we  may  notice  it  as  a  &ct,  that  the  Sclavonians  are,  in 
both  respects,  less  improved  than  other  Europeans.  They  have  only  some  in^t  forms  of 
art  tM  literature,  which  have  sprung  up  from  the  imitation  of  those  of  the  eastern  nationa 
They  are  generally  subjected  to  al»olute  monarchy,  and  the  greater  part  of  them  are  only 
beginning  to  emerge  ftom  the  degrading  condition  of  personal  slavery.  All  the  habits  of 
life  whi(£  connect  them  with  polished  society  have  been  recentlv  and  studiously  imported 
from  the  west,  and  are  still  intermingled  with  deep  remnants  of  barbarism.  The  majority 
pRifess  that  superstitious  form  of  Christianity  acknowledged  by  the  Greek  church.  Yet  they 
are  a  brave,  enterprising,  and  persevering  race,  and  have  established  themselves  as  a  ruling 
and  conquering  people,  m  reference  to  ail  the  contiguous  nations  of  £kut)pe  and  Asia. 

The  Teutonic  race  occupies  generally  the  centre  and  north  of  Europe ;  besides  Germany, 
their  original  seat,  they  have  filled  the  greater  part  of  Scandinavia,  the  Netherlands,  and 
Great  Sntain,  and  may  be  reckoned  at  upwards  of  fifl;y  mil]ion&  Under  the  limitations 
above  stated,  we  may  describe  the  Teutonic  people  generally  ais  brave,  hardy,  intelligent, 
and  industrious,  though  somewhat  blunt  and  unpolidied.  All  the  sciences,  aiid  even  the 
arts,  both  usefiil  and  ornamental,  have  been  carried  among  them  to  the  highest  perfection ; 
yet  they  are  accused  of  wanting  some  of  the  graces  aiM  agremefu  which  embellish  the 
courts  and  fiuhionable  circles  of  the  south,  by  whom  they  are  treated  as  semirbarbarians.  A 
great  majority  of  the  Teutonic  nations  are  Protestants ;  and  that  profession  is  in  a  great 
measure  confined  to  them,  and  to  the  nations  in  the  other  parts  of  the  world  who  have  sprung 
from  them. 

The  race  called  Romish,  which  comprehends  the  modem  inhabitants  of  France,  Italy,  and 
Spain,  has  only  a  very  imperfect  claim  to  that  title.  The  Teutonic  nations,  in  conquering 
these  countries,  poured  into  them  a  vast  mass  of  their  own  population :  but  Roman  manner 
and  the  Roman  language  had  taken  such  deep  root  in  countries  which  once  constituted  the 
main  body  of  the  western  empire,  that  the  latter  forms  still  the  chief  basis  of  the  <Ualects 
spoken  in  this  part  of  Europe.  The  Romish  were  the  most  early  civilized  of  the  modem 
nations.  They  have  carried  the  polish  of  maimers  and  the  cultivation  of  the  elegant  arts 
to  a  higher  pitoh  than  any  other  known  nation.  In  solid  energy  and  intelli^^ence,  they 
scarcely  equal  the  Teutonic  nations.  The  Roman  Catholic  is  the  ruling  religion  m  all  these 
countries,  and  has  among  them  her  metropolitan  seat 

Certain  interesting  and  antique  races  inhabit  the  rude  and  mountainous  extremities  of 
Europe.  The  Celts  were  the  most  numerous  people,  and  at  a  period  of  hi^  antiquity,  the 
poasessora  of  all  western  Europe.  Subdued  and  disarmed  by  the  Romans,  they  rapidly  declined 
when  the  frilling  empire  could  no  longer  protect  them,  and  became  the  helpless  victims  of 
that  mighty  torrent  of  barbarous  invasion  which  poured  in  from  the  remotest  extremities 
of  Europe  and  Asia.  At  this  dreadful  period  they  sought  or  found  a  refiige,  partly  in  Ire- 
land and  the  Highlands  of  Scotland,  where  they  exist  under  the  name  of  Gael ;  partly  in 
Wales  and  Britanv,  where  they  are  called  Cymri ;  and  partly  in  the  north  of  Spain,  where 
they  are  termed  &sques.  Having  retained  their  condition  unaltered  during  so  many  ages, 
liiey  cherish  a  fond  attachment  to  antiquity,  and  trace  their  pedigree  higher  than  any  of  the 
RomiEfli  or  Teutonic  nobles.  They  have  a  traditional  poetry  celebrating  the  exploits  of  their 
ancestors,  to  which  they  are  fondly  attached ;  but  in  general  they  have,  in  tine  rapid  pro- 
gress made  by  the  more  modem  races,  been  left  somewhat  behind ;  though  individual  emi- 
grants have  raised  themselves  to  eminence  in  every  department  Hanel  calculates  the 
Gael  at  S,790,000,  which,  fixnn  the  last  census  of  Ireland,  must  be  much  too  low ;  the 
Cymri  at  1^610,000;  the  Basques  at  630,000.  The  Oreekt^  once  the  most  illustrious  n£  all 
^e  races,  no  longer  plant  their  colonies  idong  the  shores  of  the  Mediterranean,  but  still 
occupy  their  old  seats,  and  are  spread  through  difierent  parts  of  the  Turkish  empire.  De- 
pressed by  two  thousand  years  of  slavery^  they  had  ceased  to  display  those  Jiigh  attributes 
which  excited  the  admiration  of  mankind ;  but  the  prospects  of  independence  which  they 
have  now  opened  for  Uiemselves,  aJQbrd  some  h<^  that  theymay  regain  their  place  in  the 
scale  of  nations.  Their  number  may  be  about  2,100,000.  The  Jeto$,  that  singularly  inte- 
resting peq^e,  are  spread  through  all  Europe,  but  especially  the  eastern  countries,  Poland, 
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RuMia,  and  Turkey.  They  are  sappoeed  rather  to  exceed  2,000,000.  The  GtjMtet,  in  an 
hwnbler  sphere,  are  strangely  scattered  oyer  all  Eoroiie  to  the  sappoeed  number  of  340,000; 
a  wiM,  roaming,  denu-savage  race,  of  unknown  origin,  hut  probaUy  Asiatic  rather  than 
Egyptian. 

Several  Asiatic  nationa  have  penetrated  by  conquest  or  migration  into  the  east  of  Europe. 
These  are  chiefly  Turtars,  whom  Haasel  estimates  at  d,250,0(X)  heads.  Hie  most  prominent 
branch  is  that  df  the  Turin,  the  ruling  people  in  the  Ottoman  empire,  though  they  form  in 
a  few  districts  only  a  majority  of  the  population.  It  seems  doubtful,  however,  if  all  the 
Tartan  who  wander  over  the  southern  steppes  of  Russia  can  be  considored  as  Asiatic  in  their 
orig^in.  The  Magyars,  who,  to  the  number  of  3,000,000,  prevail  in  Hungary  and  Transyl- 
vania, appear  to  to  also  Asiatic,  or  at  least  to  have  sprung  from  that  most  eastern  border  of 
Eunqpean  Russia,  which  can  scarcely  be  distinguished  from  Ada. 

The  religion  of  Europe  is  almost  entirely  monotheistic  A  mere  handful  of  pagans,  the 
Samoiedes,  are  found  in  its  north-eastern  extremity,  on  the  diores  of  the  Icy  Sea.  Europe 
is  almost  entirely  Christian ;  and  the  small  population  of  Mahomedans  who  have  fbund  their 
way  into  it  consist  of  Asiatic  races,  Turks  and  Tartars.  The  Jews,  however  ^nerallv  dif- 
fused, have  nowhere  a  national  church,  nor  are  they  in  any  nation  fully  identified  with  the 
body  of  the  people.  The  Christians  of  Europe  are  divided  into  three  great  churches,  the 
GrMk,  the  Latin  or  Roman  Catholic,  and  the  Protestant 

The  Greek  or  Eastern  church,  which  was  that  of  the  Constantinopolitan  empire,  was 
sevcied  from  the  Latin  by  the  great  schism  in  the  ninth  centurv,  caused  by  some  abstruse 
qnestioos  respecting  the  nature  and  person  of  Christ  It  is  stul  professed  by  the  modem 
Greeks,  is  the  estaUiahed  religion  of  Russia,  and  has  votaries  in  Hungary  and  all  its  append- 
ant territories.  Hassel  reckons  its  numbers  at  82,000,000;  Malte-Bhm  at  50,000,000-« 
strange  discrepancy.  We  should  think  the  former  much  nearer  the  truth,  though  perhaps 
somewhat  under  it  This  religion  having  been  long  prevalent  among  unenlightened  and 
degraded  nations,  has  become  encumbered  with  empty  pomp  and  childish  ceremonies ;  and 
many  of  its  clenr  are  iU-inibrmed  and  of  irregular  lives. 

The  Roman  Catholic  religkm,  which  reigned  so  long  with  supreme  sway  over  Europe, 
embiaces  still  a  numerical  majority  of  its  people.  In  Iti3y,  Spain,  France,  and  the  dominions 
of  the  house  of  Austria,  it  is  dominant  and  almost  ezcluaive.  It  still  holds  attached  to  it 
a  large  portion  of  the  smaller  states  of  Germany,  and  oi  the  Cantons  of  Switzerland.  The 
greater  part  of  Ireland  and  of  Russian  Poland  continue  attached  to  it,  without  regard  to  the 
opposite  systems  supported  by  the  state.  That  intolerance  which  gave  birth  to  so  manv 
struggles  in  attempting^  to  extirpate  the  Protestant  fiuth,  has  been  greatly  mitigated,  and, 
except  in  Italy  and  Spam,  all  professions  enjoy  an  almost  complete  toleration.  The  number 
of  Roman  Cathdics  seems  to  be  feirly  estunated  at  between  90,000,000  and  100,000,000. 
The  absolute  authority  of  the  Pope  in  matters  of  faith  and  worship,  auricular  confession,  the 
prahflnticn  of  the  Scriptures  in  the  vulgar  tongue,  and  a  splendid  ritual  calculated  to  dazzle 
the  eyes  of  the  multitude,  fbnn  the  peculiar  cbuacters  c^the  Roman  Cathc^c  system.  ^  Tlie 
moostreiis  pretensions  once  advanced  to  excommunicate  and  depose  kings,  and  to  grant  indul- 
gences to  commit  crime,  seem  now  to  be  generally  withdrawn. 

The  Protestant  or  Refhrmed  religion  raised  its  standard  early  in  the  fifteenth  centiuy,  and 
made  most  rapid  progress,  especialfy  in  the  north  of  Europe.  R  sought  to  purge  Christianity 
from  the  superstitious  observances  which  had  enveloped  it  during  many  ages  of  darkness ;  to 
introduce  a  more  spiritual  and  simple  form  of  worship ;  to  break  up  the  institutions  devoted 
to  celibacy ;  to  deny  human  authority  in  matters  of  doctrine,  and  rest  it  solely  on  the  feond- 
ation  of  Scripture.  It  had  to  maintain  a  dreadful  struggle  a^ahist  the  Romish  see,  which 
armed  in  its  cause  all  the  great  monarchs  of  Europe ;  and  m  France  and  Bohemia,  after 
taking  deep  root,  it  was  nearly  extirpated.  It  has  been  finally  established,  however,  in  Great 
Mtam,  in  the  Netherlands,  the  north  of  Germany,  and  the  Scandinavian  peninsula.  Not- 
withstanding its  numerical  inferiority,  it  now  ranks  among  its  votaries  the  most  powerful,  the 
most  opulent,  and  the  most  intelligent  nations  of  Europe  and  the  globe.  Its  rejection  of 
human  authority,  and  direct  appeal  to  the  Scriptures,  have  caused  it  to  be  split  into  numeroua 
sects  and  divinons.  The  most  prominent  is  mto  Lutherans  and  Calrinists ;  the  Lutherans 
retaining  stiU  many  of  the  Romim  rites  and  doctrines,  to  which,  in  every  point,  the  Calvinists 
place  themselves  in  the  most  decided  opposition.  The  English  chureh  may  be  considered  a 
sort  of  medium  between  the  two,  inclming  nearer  to  the  Lutheran.  In  the  Protestant 
countries,  numerous  smaller  sects  have  asserted  the  right  of  private  judgment,  on  which  the 
SLefennation  was  founded.  Among  these  are  the  Anabaptists,  chiefly  in  Germany,  the  Neth> 
erlands,  and  England,  whom  Hassel  perhaps  underrates  at  240,000 ;  Methodists  and  Quakers 
in  Britain,  estimated  at  190,000;  the  Moravian  brethren  in  Germany,  40,000.  The  Unita- 
rians have  an  eetaUished  church  in  Transylvania,  comprising  40,000  souls,  and  are  difiused, 
openly  or  secretly,  through  the  other  European  countries,  especially  Britain. 

In  learning,  art,  science,  all  the  pursuits  which  develope  the  intellectual  nature  of  man, 
which  refine  and  enlarge  his  ideas,  Europe  has  fer  surpassed  every  other  continent  The 
empires  of  Southern  and  Eastern  Asia  alone  have  an  ancient  traditional  literature,  (^  which 
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tiM  renuins  ire  yet  preserved.  Bat,  betides  htmg  now  in  a  veiy  decayed  state,  it  never 
inelnded  any  anthentic  kistory,  sound  phiksophy,  or  accurate  knowledge  of  nature.  An 
extravagant  though  sometimes  poetical  mythmgy,  proverbial  maxims  of  wisdom,  and  a 
poetry  replete  wiUi  bold  and  hyperbolical  images,  compose  almost  its  entire  circle.  The 
science  of  Europe  has  been  employed  with  equal  success  in  exploring  the  most  distant  regions 
of  the  universe,  and  in  improving  the  conditioQ  of  man  in  society.  Astronomy,  which  eUe- 
where  is  a  mere  mass  of  superstition  and  wild  conjecture,  has  here  not  only  delineated  with 
perfect  precisian  the  situaticm  and  movements  of  the  heavenly  bodies,  but  has  disclosed 
numberiesB  systems  of  worlds,  of  which  without  her  aid  the  existence  could  never  have 
been  suspected.  Chemistrv,  which  was  formerly  a  mere  collection  of  empirical  receipts  and 
chimeras,  is  become  a  migfatv  science,  which  analyses  the  most  secret  operations  of  nature, 
and  discovers  important,  and  before  unknown,  substances.  A  similarly  sound  and  compre- 
hensive character  marks  her  attainments  in  physical  science,  and  in  evefy  branch  of  natural 
history.  In  regard  to  poetic  fancy,  although  some  natural  flights  may  he  found  among  the 
rudest  tribes,  and  though  the  Orientals  possess  a  peculiar  vein  of  leanied  and  studied  omap 
ment,  it  is  in  Europe,  durmg  either  ancient  or  modem  times,  that  the  polished  and  classic 
models  of  poetical  composition  have  been  exclusively  produced. 

The  invention  of  pnnting,  and  the  consequent  general  difiusion  of  informatioQ  among  all 
classes,  are  features  especially  European.  By  their  means,  in  its  enlightened  countries,  the 
essential  branches  of  knowledge  are  now  placed  within  the  reach  of  the  humblest  classes, 
and  even  the  highest  branches  are  not  absolutely  beyond  their  attainment  The  endowments 
for  the  support  of  learning  are  very  extensive,  founded  in  a  great  measure  during  the  middle 
ages,  and  bearing  some  stamp  of  tble  then  infont  state  of  literature ;  but  they  are  now  adapting 
themselves  to  modem  improvements.  The  extensive  and  extending  institutioiis  far  the 
initruction  of  the  lower  orders  have  produced  a  general  diffusion  of  mtelligence,  to  which 
in  the  other  parts  of  the  world,  if  we  except  America,  there  is  nothing  analogoua 

The  political  state  of  Europe  is  also  peculiarly  fortunate.  Elsewhere,  with  rare  exceptions, 
a  turbulent  anarohy  prevails,  or  vast  empires  are  subjected  to  the  absolute  sway  of  a  single 
despot  It  is  in  this  continent  only  that  the  secret  has  been  found  of  estaUishmg  a  regular 
and  constitutional  liberty,  in  which  the  extremes  of  tjrranny  and  licentiousness  are  equally 
avoided.  Even  tne  absolute  monarchies  are  generally  administered  with  mildness,  according 
to  legal  forms,  and  afibrd  to  the  bulk  of  the  people  a  tolerable  security  of  person  and  |m>- 
perty.  The  £<uropean  states  have  also  established  among  themselves  a  balance  of  power, 
which  sets  bounds  to  the  encroachments  of  any  particular  state,  and  has  repeatedly  rescued 
the  whole  ccmtinent  from  the  imminent  danger  of  universal  subjugation.  The  military  and 
naval  power  has  been  ndsed  to  a  height,  to  which  none  of  the  other  continents  can  olfer  any 
eflectual  resistance.  A  great  proportion  of  them  has  now  been  omquered,  occupied,  or 
colonised  by  Europe ;  and  if  the  whde  is  not  reduced  under  this  condition,  it  is  only  through 
distance  and  extensive  deserts  that  many  great  countries  still  preserve  their  independence. 

The  geology  of  Europe  will  be  more  advantageously  treated  of  under  its  respective 
countries. 

Secv.  m. — Botany. 

The  botany  of  Europe  presents  some  general  characters,  which  it  may  be  important  to 
notice.  In  the  preliminary  observations,  we  have  given  a  very  general  and  rapid  sketch  of 
the  vegetable  geography  of  the  globe,  taken  in  its  more  enlarged  sense,  we  must  now 
survey  it  in  its  subordmate  divisions;  and  the  plan  which  we  have  prescribed  to  oiir- 
selves,  is,  in  the  first  instance,  under  the  great  principal  divisions  of  the  earth,  to  mention 
the  more  striking  vegetable  features ;  and  then,  under  each  respective  country,  to  give  a 
more  particular  statement  of  the  plants  belonging  to  it  which  deserve  notice,  either  finom 
their  extreme  abundance,  their  rarity,  their  peculiar  properties  and  qualities,  or  some  circum- 
stance of  general  interest 

The  nature  of  the  present  publication  only  allowing  us  to  consider,  in  a  very  general 
way,  the  vegetable  productions  as  connected  with  their  geographical  distribution,  we  can- 
not devote  much  space  to  what  concerns  the  primary  divisions.  The  artificial  boundaries 
of  Eun^ie,  especially  to  tiie  east  and  to  the  south,  are  of  that  nature  that  many  of  what 
might  otherwise  be  ranked  among  its  more  striking  botanical  features  are  gradually  blended 
into  those  of  Asia  on  the  one  haj^,  and  of  the  noith  of  Afirica  on  the  other.  Local  circum- 
stances, as  we  have.already  seen,  afi^t  the  presence  or  absence  of  certain  plants,  to  an  extent 
more  than  eoual  to  that  of  any  artificial  geographical  arrangement  Temperature,  which 
has  so  powernil  an  e^ct  upon  them,  varies  in  a  regular  progression  upon  a  lofly  mountain ; 
but  it  is^  not  so  in  all  situations,  and  with  the  same  regularity,  especially  on  the  great  conU^ 
nents,  upon  the  plains  and  low  grounds.  "  Sometimes,"  says  the  eloquent  Mirbel,  ^  a  chain 
of  mountains  forms  a  barrier  against  the  fi'eezing  Mdnds  of  the  north,*  and  receives  and 

*  In  one  ipot,  in  tbe  extreme  south  of  Sweden,  fteinc  the  lea,  and  backed  by  lofty  hiUa,  «liv€»  have  succeeded 
in  the  open  sir,  and  ripened  their  (hi It ;  while,  at  the  distance  of  six  Swedish  miles  northward,  the  inhafaitaats 
clothe  tbemselves  with  furs  in  the  winter,  to  protect  themselves  from  the  eeTerity  of  tlie  eoM. 
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refracts  upon  the  pl&nts  the  heat  which  it  derives  from  the  aolir  nyg ;  aoraetiiiMa  a  parching 
RiTXMxi  frran  the  south  raises  the  temperature ;  in  some  places,  the  winters  are  tempered  1^ 
the  prozimitj  to  the  sea ;  whilst  at  oibsr  times  all  these  causes  cunbined,  produce  a  cliinat« 
■D  mild,  that,  to  judge  of  its  geographical  poaitioD  oalj  by  the  iodicatiun  of  the  thermometer, 
we  should  suppose  its  latitude  to  be  much  nearer  the  tn^ics  than  it  actually  is.  Again, 
continued  plains  of  vast  extent,  ezactlj  on  a  level  with  the  sea,  are  of  lare  occurrence ;  and 
if  there  be  but  an  elevation  of  1000  or  1100  feet,  it  suffices  to  produce  a  considerable  reduc- 
tion of  temperature.  This,  in  its  turn,  obtains  an  influence  over  the  vegetable  creatitm ;  it 
chaiwes  the  line  of  the  progress  of  plants  in  their  migraticMi ;  it  arrests  them,  and  limits  theur 
bonnoaries.  Sometimes  the  nc»tbem  q>ecies  proceed  southwaid  towards  the  trc^ics ;  sctno- 
timea  those  c^  the  south  migrate  noithwardsi  uidsixnetiinesgToupsbelonging  to  both  of  these 
r^  tribes   eichonge   countries,  passing  oob  an- 

other ;  each  about  to  establish  colonies  b  privi- 
leged BtatitHis,  in  the  midst  of  a  vegetable  popu- 
laBon  to  which  they  ore  no  teas  strangers  bv 
tbeir  physiognomy  than  by  their  temperament. 

We  shall  here  confine,  as  much  as  pos- 
sible, our  observations  to  a  table,  by  M.  Mir- 
be],  of  the  phsnogomoua  (or  flowering)  plants 
of  Europe ;  to  which  have  been  aiUed,  for 
reasons  already  alluded  to,  part  of  those  of 
Asia  and  of  Northern  Africa.  He  divides 
the  northern  hemisphete  into  imaginary  belts 
or  zones ;  the  equatorial,  the  tranrition  lem- 
perate,  the  lemperatt,  the  trmtMttiom  fnatn, 
and  the/ro«en  tone*.  The  temperate  (r«n«i- 
tton,  where  European  vegetation  commences, 
is  limited,  to  the  north,  1^  the  disaf^Marance 
of  the  Olive ;  the  temperate  zmte  bf  the  ces- 
sation r^  the  Oak;  and  ibe  frozen  trantition 
by  that  of  the  Fir  (Piniu  alvtetrit)  in  the 
west,  and  of  the  Spruce  (P.  Abiea)  in  the 
east  The  frozen  zone  is  divided  into  two 
bands ;  the  Unoer  or  tovtkeni,  and  the  upper 
or  norihern.  Both  ore  entirety  destitute  of 
trees ;  but  in  the  jfrd  baud  are  many  shrubs 
and  suffiniticose  plants  :*  whilst  in  the  teeond 
~  scarcely  any  thing  is  Ibund  but  small  herba* 
ceous  plants;  and  these  cease  where  the  line 
(^  perpetual  snow  conunences-f  Here,  too, 
another  important  fact  must  be  eonsidered, — 
that,  in  the  frozen  or  arctic  regions,  alnuet 
exactly  the  some  flora  is  exhibitM  in  Euk^, 
Vanmm.        Dut  Tnm.     Dwirf  Piln  Asia,  and  America. 

In  the  extent  of  oountij  to  which  the  following  table  is  more  peculiarly  applicable,  the 
Dwarf  Palm  (Chamaropi  humUit),  and  the  Date  Tree  iPhanix  dactylifera),  Cfig-  86.),  are 
the  plaiilB  that  have  the  nearest  approxiroation  to  a  tropical  vegetation,  and  which  arc,  of 
87  course,  the  most  southern.     The  nlant  which  ia  found  the 

1  nearest  to  the  pole,  and  which,  uiere  is  every  reason  to 
1  believe,  ascends  to  it,  is  the  PalmeUa  nivalu  (Hooker), 
\  Red  iSnoto  (^g.  87.)  of  arctic  navieatoro,  belonging  to 
^  the  Cryptogamic  &inily,  and  which  wul  be  more  especially 
noticed  hereafter.  In  speaking  of  vegetation,  however, 
generally,  and  except  the  contrary  ia  otherwise  expressed, 
u>e  Cryptogamic  plants  are  not  taken  into  account;  partly 
because  we  are  at  present  but  imperfectly  acquainted 
with  their  extent  or  limits,  and  partly  because  they  ore  not 
of  such  general  interest. 


0^ 


band  of  Iho  fNasn  vane,  m  IWetn  wilknn : 

~irch  (B.  ■»•)— tlili  lul  li  OBlT  Ax 

-- —  '  '— -inu  uHHib).  IbeTtil 
laHftHtim,  ilH  hn\u  - 
—'-' "■-  feidi 

■Idad  AodniiDnll  (.4  Idraffiu). 


Jiinipf  r  [jBHsim  uHHHb).  ItwYnltlw  Aiilei 

ttiattrt  init  I.  latifiHnm.  lbs  L»lu<l  DiapFMla. 

■  IIWITT  1  r.  tlitirt**),  the  Bill  Cowben?  ( f. 


DESCRIPTtV£  GEOGRAPHY. 


•Klht  TimftrtU  XimttfltBim 

bordKiniapDa  thUM);  ortbi 

lb*  mtn  ZfU  frolir  K«tt<>>»)  oT  Uh  OU  aiid  Mi v 


COMPAHATIVE  TABLE 
■  part  of  Ibg  TtmttrtU  TVwtKM  Znt  (PthMbw.  Bfria.  Aiii  MiHH 
iTthsnonliar  Afriu  ud  itaa(«UrfEui>feMBt_«i]«i«dli  Udai 

""""     '"  -(Nonl 

rorU.    ] 


■ovUi  of  Eonoe  balnf  coBiitlHd  !■  lUa  lOBe) ; 
lain  ud  Uh  CikiIu  8ai.  ukI  puu  oT  l^nmir 
9B  Buapg.  BibHfa.  aad  Ktmuebatka) ;  ud  aU 


,^^ 

•=- 

~sr-.| 

■is: 

!i 

ii 

J! 

1 

P 

1 

1 

i 
1 

i 

, 

1 

! 

1 

tia 

is 
:s 

SI 

i 
1 

is 

!s 
1= 

Is 

IS 

i 

i 
1 

i 

i 
J 
H 
i 

i 

s 

J 
1 

1 

ii 

i 

is 

i 

i 
i 

fS 

^s 
is 
ils 
•" 
is 
is 

i 

'i 
S 

= 

i 

5 

2 
■i 

is 

s    is 

s 
i 

i 

,5 

2 

i 

i 

] 
s 

s 

- 

j 

1 
i 

i 
1 

is 
is 

is    : 

iis  : 

fS 

ia 
ia 

is  '■ 

IS    . 
is   - 

ii  '- 

:    is 

H 

"s 

i 

H  i 

is 

is 
:s 

ii 
i 

1 

is  - 
is   ; 

is  " 

tS    : 

J    is 

1 

"" 

Book  Ul.  EUROPE.  297 

In  the  tcmperBte  truuitkui  zone,  out  of  6193  species,  12ffi  bare  been  uMiUined  to  be 
woody,  and  6896  herbaceouB ;  and  of  these  latter  3861  ue  known  to  have  perennial,  and 
2373  aiiDUB]  or  bienniiJ  roots. 

In  the  temperate  zone,  out  of  3962  ipecies,  there  are  367  woody,  and  3625  heibaceous ; 
«f  nfaich  2610  are  underalood  to  have  perennial,  and  944  annual  or  biennial  rooti. 

In  the  &ozea  transition  zone,  out  of  2129  species,  are  193  woodj  planla,  and  1S66  herbai- 
ceoua ;  of  which  511  are  supposed  to  have  perennial,  and  363  tuinua]  or  biennial  roots. 

In  the  frozen  zone,  of  the  436  species,  46  are  woodj,  and  392  herbaceous ;  of  nhich  371 
are  estimated  to  have  perennial  roots,  and  only  15  amniftl  or  biennial  rooU. 

We  have  already  stated  that  in  the  fh>zen  or  polar  region  the  ve^tation  is  very  similar 
throughout  the  north  of  Europe,  Asia,  and  America;  which  ma;  in  part  arise  frcon  its 
limitM  extent,  and  fitsn  the  continents  approaching  cooiparalivelv  so  near  to  each  other. 
There  must  necessarily,  too,  be  a  greater  equality  of  temperature  than  in  the  other  zones ; 
th«  vegetation  everywhere  appearing  nearly  upon  a  level  with  the  sea.  In  Greenlai^ 
Scbouw  estimates  that  there  is  hardly  one-sixth  of  the  plants  that  are  not  equally  found  in 
Idpland.  Of  the  genera  of  Greenland  only  two  are  not  found  in  Lapland  {SlTeplomu  and 
Ccj>(u),  and  both  occur  in  North  America.  We  shall,  by-and-by,  notice  how  analogous  is 
the  vegetation  discovered  during  Captain  Parry's  arctic  voyages  to  that  both  of  the  Eur(n>ean 
and  American  cootincnta,  in  corresponding  latitudes.  Even  in  Kamtschatka,  one  half  of 
the  plants  found  by  Wonnsklold  are  European ;  and  of  the  genera  only  eight  or  ten  are  not 
European ;  and  they  are  North  American.  But,  as  we  proceed  from  the  Arctic  Regions  to 
the  south,  we  find  the  vegetation  gradually  becoming  more  and  more  dieaimilar  between 
America  and  Europe;  except,  indeed,  when  the  high  mountains  in  the  respective  countries 
axe  examined,  and  then  tha  resemblance  again  appears.  Pursh,  whose  flora  comprises,  to  a 
very  limited  extent,  the  plants  of  the  arctic  or  sub-arctic  regions,  or  of  the  lofly  mountains 
of  North  America,  but  is  principally  contined  to  Canada,  and  to  thoee  districts  ot  the  United 
States  whose  latitude  corresponds  pretty  nearly  with  that  of  the  more  temperate  parts  of  the 
European  continent,  has  about  one-seventh  of  his  species  only  European ;  and  if  the  doubt- 
ful natives,  thoee  probably  introduced  from  the  Old  World,  be  taken  uto  account,  only  one- 
tenth  :  out  of  716  genera  of  North  American  planta,  480,  or  two-thirds,  also  occur  in 
Europe,  or  in  Northern  Africa. 

Schouw  estimates  the  most  striking  disparities  between  the  vegetation  of  the  western 
parts  of  the  Old  World,  and  the  eastern  ports  of  the  New,  to  be  as  follows : — 

1.  The  Crvci/onn  (jg.  68.  a)  and  VtrUieaiferma  famUiet  (_b) :  those  of  the  Pinkt  (c)  and 
LabiaU  flowers  (<{)  are  much  the  moat  numerous  on  the  old  continent  The  first,  in  North 
Anierica,  may  be  eotimated  at  ^,  in  Europe  at  about  ^ ;  and  the  other  families  may  be 
claaed  in  the  following  prt^wrtions : — 

UmbelliferooB    ------    s'l  ^         Vi 

Pink  FWmily ,V  A  ^ 

Labiate  flowers      -----iV  Tt         is 

2.  Of  the  fiunily  with  Oompmtni  JUneen  {Componia),  the  groups  of  the  Endiree  (e) 

{Cidutracetei,  and  of  the  Artt- 
chokr«  and  Thistles  (Cynoro- 
eephal»),  are  more  abundant 
in  Europe;  whilst,  on  the 
other  hand,  Ncffth  America 
poseesees  such  a  number  of  spe- 
cies cd'Hicbaelmas  Daisy  (A»- 
ter),  and  Golden  Rod  iSoHda- 
go),  that  they  constitute  one- 
third  of  the  compound  flowers 
of   that    country,    forming  a 

,  striking  feature  in  the  vegeta- 
tion of  the  United  Stales,  and 
carrying  the  preponderance  in 
favour  of  North  America, 

3.  The  Eunily  of  Belltlow-' 
Bni(/X  CampanvIaeettiaimuaS 

^  most  in  the  Old  World ;  that 
of  the  Caidbial  Flowers  (Lo- 
brliacem),  in  the  New. 

4.  Not  a  single  species  of  Heath  (g)  is  found  in  the  new  continent ;  while,  in  the  oU, 
nnmense  tracts  are  covered  with  them;  but  their  places  are  taken  in  America  by  theWhor- 
tlebenies  {Vaccinia}. 

5.  Both  in  North  America  and  in  Europe,  the  forests  are  constituted  by  the  families  of 
Voi-L  2N 
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the  Ck>iie-beariii|' (Ofif/*ertf)  and  Amentaceous  {Amentacete)  trees;  but  in  America  they  &t 
exceed  thoee  of  Europe  in  resj^t  to  the  number  of  species. 

6.  In  North  America  we  find  the  types  or  representatives  of  many  tropical  families; 
as,  for  example,  of  the  CactugeSf  Sciiamineous  plarUSf  the  Sago  {Cycade€B\  the  Custaid 
Apples  {Annonaceai),  the  Safindacemu^  and  the  MeUutomaceouM  plants:  these  are  wholly 
wanting  in  similar  latitudes  in  the  Old  World ;  and  in  regard  to  many  others,  which  are 
common  to  both  countries,  such  as  the  Pftlms,  Laurels,  Swallowworts  (^Atclepiade^X 
Sumachs,  Cassias,  and  Mimosas,  they  are  more  abundant,  and  generally  reach  a  higher 
northern  latitude,  in  North  America  than  in  the  Old  World.  In  Europe,  again,  there  are 
fewer  arborescent  plants ;  for,  acccnding  to  Humboldt,  while  North  America  has  137  trees 
whose  trunks  reach  the  height  of  90  f^t  and  upwards,  Europe  possesses  only  45  of  that 
character. 

Siberia,  bounded  as  it  is  on  the  side  of  Europe  by  the  Ural  Mountains,  differs  from  the 
latter  country  in  a  much  less  degree ;  and  it  is  mostly  in  North  American  genera  that  this 
difference  lies ;  as  in  the  presence  of  the  genus  Phtox^  MiteUa,  C^ytoma,  &^.  and  in  the 
predominance  of  the  tribes  of  Michaelmas  Daisy  {After),  Golden  Rod  {8olidago\  Meadow- 
sweet (Sptr<ea),  and  especially  of  the  Milkvetches  {AMtragalut)  and  Wormwoods  {Arte- 
fiima),  as  well  as  (on  account  of  the  numerous  saline  lakes)  the  Ooosefootf  and  Saltioortt. 

In  the  southern  hemisphere,  the  vegetation  is  very  different  fixnn  Uiat  of  Europe  in  the 
corresponding  degrees  of  latitude.  In  Southern  Africa,  Thunberg  enumerates  118  species 
which  are  analogous  to  those  of  Europe ;  which  would  probably  be  found  considerably  to 
exceed  the  truth,  if  the  species  were  accurately  examinea.  Mr.  Brown  assures  us  that  the 
Alpine  Catstail  Grass  {Phleum  Alpinum)  and  the  Moonwort  Fern  {Bolrychium  lunaria) 
exist  in  the  Banksian  herbarium,  which  were  gathered  in  the  extreme  parts  of  South  Ame- 
rica :  and  the  same  accurate  writer  observed  45  European  phsnogamous  plants  in  Terra 
Australia,  of  which  23  are  dicotyledonous  and  21  monocotyledonous,  and  121  acotyledonoos 
or  Ciyptogamia;  namely,  2  of  the  Fern  ftmiljr,  25  Mosses,  14  Hepaticc,  38  Lichens,  10 
Fungi,  12  Alg».*  The  very  general  distribution  of  plants  of  this  class  over  the  sur&ce  of 
the  globe,  we  have  before,  indeed,  had  occasion  to  notice. 

Sect.  IV. — Zoology, 

The  zoological  features  of  Europe,  although  sufficiently  important  to  render  this  continent 
a  primary  division  of  geographic  natural  history,  are  neither  so  extensive  nor  so  varied  as 
those  of  more  genial  regions.  We  have  already  shown  the  propriety  of  including  within 
this  range  the  southern  parts  of  Africa  bordering  the  Great  Desert ;  while  the  western 
provinces  of  Asia  appear  to  partake  both  of  the  European  and  the  Oriental  zoology.  It 
might  be  imagined  that  such  a  division,  including  countries  suffering  by  the  extremes  of 
cold  and  heat,  would  present  animals  of  the  most  diversified  nature :  but  such  is  by  no  means 
the  case,  at  least  to  any  great  extent  The  chief  seat  of  this  zoological  province  app^irs 
to  be  on  the  southern  side  of  Central  Europe,  towards  the  Alps,  or  those  countries  lying 
between  the  latitudes  of  40^  and  50^  N. ;  as  within  these  parallels  the  greatest  proportionate 
number  of  species  appear  to  be  found.  It  may,  however,  be  more  natural  to  consider  this 
zoological  region  as  presenting  three  minor  divisions :  1.  The  arctic ;  2.  The  central ;  and, 
9.  The  southern. 

The  arctic  division  will  include  Greenland,  the  islands  of  Spitzbergen  and  Iceland,  and  a 
considerable  part  of  Norway,  Sweden,  and  Northern  Russia.  The  central  division  may  be 
said  to  commence  towards  the  northern  limits  of  Scotland,  and  to  reach  the  shores  of  North- 
ern Italy ;  or,  more  properly,  to  about  the  45th  degree  of  north  latitude.  The  southern 
range  includes  the  whole  of  the  Mediterranean  countries,  Northern  Africa,  and  Asia  Minor. 
The  animals  more  particularly  belonging  to  the  arctic  circle  are  few  in  speciea  Those 
dreary  and  inhospitable  regions  aflbrd  but  Tittle  sustenance  to  ruminating  quadrupeds,  or  to 
insectivorous  land  birds ;  while  the  intense  cold  is  as  inimical  to  vegetation  as  to  the  pro- 
duction of  insects.  Yet  these  undisturbed  solitudes  are  instinctively  chosen  by  multttodcs 
of  oiarine  animals,  as  secure  retreats  from  the  interruption  of  man,  for  breeding  and  pro- 
viding for  their  young.  The  polar  seas  abound  with  innumerable  water-fowl ;  they  congre- 
gate and  build  among  the  rocks,  whose  surface  they  almost  cover  by  their  numbers. 
Of  the  Herring,  (fig,  89.)  Pennant  was  among  the  first  naturalists  who  believed  that 
89  ^^^  the  countless  myriads  which  annually  visit  the  northern 

shores  of  Europe,  migrated  from  the  Arctic  Ocean. 

The  account  given  by  this  eloquent  writer  is  so  inte- 

restmg,  that  we  sha^l  repeat  it  nearly  in  his  own 

words: — ^"The  great  winter  rendezvous  of  the  herring 

BritUi  Hsiring.  is  within  the  arctic  circle.    There  they  continue  for 

many  months,  in  order  to  recruit  themselves  after  the  fatigue  of  spawning ;  the  seas  within 

that  space  swarming  with  insect  food  in  a  degree  far  greater  than  in  our  warmer  latitudes. 

Thustenovated,  this  mighty  army  begins  to  put  itself  in  motion  in  the  spring-  They  appear 

•Of  Ihc  191  acotyledonous  planU  it  may  be  olwerved,  that  all.  except  uiie,  the  Mareilea  quttdriruTia,  arc  fouiitl 
in  Great  Britain. 
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off  the  Shetland  Isles  in  April  and  May :  these  are  only  the  forerunners  of  the  grand  divi- 
sion, which  comes  in  Jane ;  and  their  appearance  is  marked  by  certain  signs,  and  by  the 
nambers  of  birds  which  follow  to  prey  upon  them :  but  when  the  main  body  approaches,  its 
breadth  and  its  depth  are  such  as  to  alter  the  appearance  of  the  very  ocean.  It  is  divided 
into  distinct  columns,  of  five  or  six  miles  in  length,  and  three  or  fbur  in  breadth ;  and  they 
drive  the  water  before  them  with  a  kind  of  rippling.  Sometimes  they  sink  for  ten  or  fifteen 
minutes,  then  rise  again  to  the  surface,  and,  m  bright  weather,  reflect  a  variety  of  splendid 
colours,  like  a  field  of  the  most  precious  gems.*^ 

The  zoology  of  arctic  Europe  has  received  much  less  attention  than  that  of  Northern 
America ;  we  must,  therefore,  be  somewhat  concise  on  this  head.  Among  the  few  original 
writers  who  have  treated  on  the  fiiuna  of  arctic  Europe,  the  learned  and  acute  Otho  ^bri- 
cius,  many  years  a  resident  in  those  dreary  regions,  deservedly  ranks  foremost  He  enumer- 
ates thirty-two  species  of  Mammalia  as  natives  of  Greenland,  nine  of  which  belong  to  the 
genera  of  Walrus  and  Seal  (^TrickecuM  uod  Phoca\  and  fifteen  to  the  cetaceous  order;  thus 

leaving  .but  eight  species  of  terrestrial  quadrupeds,  a  propor- 
tion at  once  explained  by  the  wild  and  desolate  nature  of  these 
regions.  The  number  of  birds,  comprehending  such  as  are 
occasional  visiters,  amounts  to  fifty-twa  Seven  of  these  are 
rapacious,  and  five  are  referable  to  the  fiimilies  of  Warblers 
anid  Finches  (SyZvuuice  and  FringUlidai);  the  remainder,  with 
the  solitary  exception  of  the  Ptarmigan  (Jig.  90.)t  or  LagO" 
pus  mutus,  belong  to  the  wading  i^  swimming  orders,  to 
whose  nourishment  and  increase  the  arctic  solitudes  are  par- 
ticularly congeniaL  Nevertheless,  by  fitr  the  greater  number 
of  these  bir£  occur  abundantly  in  more  southern  latitudes ; 
and  many  extend  their  flifrht  to  the  warm  shores  of  the  Me- 
diterranean. Those  species,  in  fiu^t,  which  habitually  live 
within  the  arctic  circle,  as  if  by  preference,  are  remarkably  few,  and  offer  no  good  founda- 
tion to  ground  a  belief  that  these  regions  constitute  one  of  the  primary  groups  in  animal 
geoera^y. 

The  zoology  of  Central  Europe  may  be  said  to  commence  towards  the  dOth  degree  of 
northern  latitude,  where  a  sensible  change  in  the  number  and  species  of  animals  may  be 
perceived ;  vegetation  assumes  a  marked  and  decisive  character ;  and  those  animals  which 
depend  for  theur  support  both  on  the  produce  of  the  earth  and  on  the  insect  world  are  greatly 
increased,  at  once  in  number  and  in  speciea    Vegetables  furnish  nutrition  to  insects,  and 

seeds  to  birds :  the  former,  again,  become  the  prey  of  the  latter ;  and  thus 
the  supplies  of  nature  are  nicely  and  accurately  balanced,  with  a  just 
regard  to  the  preservation  of  all  her  creatures.  The  dark  jNne  forests  of 
Norway,  Sweden,  and  Lapland  are  the  most  northern  boundaries  of  the 
Woodpeckers ;  one  of  which  (Aptemus  tridactyhu  Sw.)  is  remarkable 
for  having  but  three  toes  to  its  feet  (Jig.  91.),  and  is  more  peculiarly  a 
native  of  these  high  latitudes.  The  insectivorous  and  omnivorous  tribes 
begin,  also,  to  be  common ;  while  the  wading  and  natatorial  birds  diminish 
in  numbers,  though  not  in  species ;  for  as  they  congregate  at  certain  seasons 
in  the  polar  seas,  so  during  winter  theydisperse  themselves  on  the  shores 
of  Great  Britain  and  the  Continent  We  have  no  very  precise  informs^ 
tion  as  to  the  extreme  northern  range  of  those  birds  whose  chief  metropo- 
lis is  in  Central  Europe ;  and  we  are  still  deficient  in  a  Fauna  Scotica. 
Most  of  the  Arctic  birds  occur  on  the  northern  shores  of  Scotland,  the  islands  of  Orkney 
and  Shetland,  and  on  the  coasts  of  Norway,  Sweden,  and  Denmark.  Muller,  in  his  Zodogia 
DamcOy  enumerates  57  species  of  Mammalia^  and  131  of  birds,  as  natives  of  that  kingdooL 
Among  the  former,  3  only  are  marine,  and  14  are  Cetace^:  while  the  land  birds  amount  to 
67,  exclusive  of  26  belonging  to  the  rapacious  genera  of  Eagles,  Ffldcons,  and  Owla  On 
comparing  these  numbers  with  those  of  the  Greenland  fiiuna,  we  observe,  on  the  one  hand, 
a  considerable  diminution  of  marine  Mammalia^  and  a  very  large  addition  to  the  list  of 
terrestrial  birds ;  this  latter  circumstance  is  easily  accounted  for, — ^they  are  not  formed  to 
endure  extreme  cold ;  and  being  dependent  upon  insects  and  seeds  for  their  support,  their 
dispersion  is  naturally  Ibnited  by  the  facilities  afforded  by  nature  for  supporting  life.  Pro- 
ceeding to  those  countries  which  lie  towards  the  centre  of  Europe,  there  is  a  gradual  aug- 
mentation of  animal  life :  we  may  even  trace  this  change  in  the  local  distribution  of  the 
animals  peculiar  to  the  British  islands.  Many  species,  in  every  department  of  zookgy,  are 
common  in  the  southern  and  western  counties  of  England,  which  are  totally  unknown  m  the 
northern  counties  and  in  Scotland.  Even  among  the  domesticated  races,  a  greater  develope- 
ment  of  structure  under  a  more  genial  climate  is  apparent  in  the  horse,  the  sheep,  and  the  ox 
of  Britain,  when  compared  to  those  of  the  islands  and  mountains  of  ScoUand ;  while  among 
birds  tiie  gallinaceous  genera,  which,  m  the  former  climates,  breed  and  live  at  all  seasons  in 
the  open  air,  are  reared  and  preserved  with  difliculty  in  countries  fkrther  north ;  of  these  the 
peacock  and  Guinea  fowl  may  be  cited  as  examples. 
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The  Boathem  put  of  eentnl  Europe  is,  then,  the  field  best  c&leulEted  fbr  Btodjing  the 
peculiaritiea  of  Earopean  toologf.  Conuneiiciii^  with  the  existing  quadruped*,  we  tmy 
remark,  th«t  while  two  speciea  alone  appear  to  inhabit  the  cold  regions  of  Denmark,  ihere 
are  thirteen  described  w  natives  of  France  and  the  adjacent  kingdama,  seven  of  which  have 
been  enumerated  among-  British  quadrupeds  The  great  white  Bear,  which  is  perhaps  more 
trut;  an  arctic  antmal  than  any  other,  disappeais  on  the  southern  shores  of  the  Polar  Sea, 
and  is  replaced  in  temperate  Eun^  by  the  comintm  brown  apeciea.  Of  thiagenue  there  are, 
o  Cuvier,  but  two  recent  species  belongmg  to  Eurojje,  the  brown  0^- 63l)  and  the 
black  bear.  Others  imagine,  with  aome  show  of  reaaon,  thai 
there  are  more ;  aa  the  varieties  frora  the  first  are  very  remark- 
^  able.  The  second  is  the  black  bear  of  Europe,  diflerin^  from 
■  that  of  America  in  many  important  points  of  atmcture:  only 
r  one  living  example  appears  to  have  been  seen  and  dissected ; 
and  this,  having  died  in  confinement,  afibrded  no  clue  to  a 
knowledge  of  its  haunts  or  manners. 

The  Wolf  and  the  Fax,  under  different  varieties  or  species, 
L    appear  generally  distributed  over  Europe :  to  these  we  must  add 
the  Lynx  and  the  Wild  Cat,  as  the  cnly  true  rapacious  or  car- 
nivorous animals  that  have  been  appropriated  to  this  division  of 
Eunpiiu  B»»r.  ijig  globe.     The  Lynx,  once  common  in  central  Europe,  is  now 

e  parts  of  Spain,  the  Apennines,  and  in  the  northern  kingdcKsa.  The 
wilH  cat  ia  atill  said  to  be  a  native  cf  Britain,  and  is  spread  over  other  kingdoms  on  the  Con- 
tinent. A  recent  authw  mcludes  among  the  "  extinct  animals"  of  Britain  the  hynna  and 
tiger  whose  bones  have  been  found  in  the  caves  of  Ktrkdale,  aa  Ibrming  part  of  the  modem 
geogiapbic  distribution  of  animals.  This  hypothesis  lies  open  to  many  and  great  objectiona. 
Jj  such  formidable  and  terrific  carnivorous  animals  have  existed  in  Europe  since  the  last 
tevolutiwi  of  our  globe,  what  others  constituted  their  prey  T  Their  ihod  being  flesh  alone, 
what  were  the  other  races  of  quadnipeda  destined  by  nature  to  furnish  them  with  tubaietence! 
These  questions  must  be  first  consiaered,  before  we  can  assent  to  an  opinion  so  confidently 
advanced.  Wliatever  might  have  been  tjie  character  of  European  zoology  before  the  deluge, 
certain  it  is,  that  in  its  present  state  it  exhibits  that  harmony  and  consisteucy  which  peculi- 
aily  marks  a  wise  provision  for  all  created  things.  As  the  number  of  European  Mamjnalia 
ia  so  disproportionably  small,  when  compared  with  those  of  Asia,  Africa,  and  America,  so  are 
the  Bpeciee  which  are  to  keep  their  own  class  under  subjection  feeble  and  few;  and  this  law 
is  not  only  apparent  among  quadrupeds,  but  is  equally  observable  in  every  other  division  of 
animals.  Now,  as  birds  are  much  more  numerous,  we  find  that  in  addition  to  the  natural 
enemies  in  their  own  class,  there  is  a  group  of  quadrupeds  more  particularly  desliuctive  to 
the  feathered  tribes.  These  are  the  Miulelit,  or  Weasels;  tew  perhaps  in  species,  but  im- 
portant in  their  numbers,  and  in  their  powers  of  destruction.  No  less  than  eight  species 
mhabit  different  pejts  of  Europe.  Like  the  monkeys  of  the  tropics,  many  of  them  climb 
trees  and  suck  eggs;  and  by  thus  destroying  birds  in  every  stage  of  life,  from  the  egg  to  the 
adult,  are  peculiarly  adaptel  to  prevent  an  undue  increa^  of  numbers. 

On  the  grauivorous  quadrupeds  it  may  be  observed,  that  although  the  woods  of  Europe  are 
deficient  in  that  variety  of  pulpy  fruits  bo  abundant  in  tropical  coontries,  and  upon  which  the 
numerous  monkeys,  bats,  and  other  animals  of  those  regions  principally  live,  yet  there  is  a 
QQ  great  diversity  of  nuts  and  grain.     Hence  we  find  a  propcn^ 

tionate  number  of  small  quadrupeds,  whose  subsistence  en- 
tirely depends  upon   these   boimtifiil   supplies   of  nature : 
?1   under  this  head  may  be  enumerated  the  Hedgehog,  Squirrel, 
»  and  the  various  Mice,  of  which  seven  species  belong  to 
B   Europe.     The  Beaver  (Jff.  93.)  is  found  m  the  vicinity  of 
f    the  Rhone,  the  Danube,  the  Rhine,  and  other  of  the  larger 
C   European  rivers.     If  naturalists  are  correct  in  considenng 
r-    this  to  be  identical  with  the  American  beaver,  it  is  me  of 
the  very  few  instances  of  the  same  sneciee  of  animal  inhab- 
Bwnr.  iting  the  temperate  parts  of  the  old  and  new  continents, 

"nie  Mack  bear  of  Europe  was  long  confounded  with  that  of  America ;  nT\A  a  similar  diSbr- 
ence  may  possibly  exist  between  the  beaveia  of  the  two  continents. 

The  di^rent  species  of  Mice,  &c.,  now  arranged  under  many  genera,  fiirm  an  important 
port  of  European  zoology ;  as  will  appear  from  the  following  list,  furnished  by  Mr.  Griffith 
from  the  valuable  Mammalogit  of  H.  Desmarest: — 
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The  Hamsters,  remarkable  for  their  cheek  pouches,  and  belonging  to  the  same  natural 
family  as  the  mice,  have  their  chief  metropolis  in  Siberia ;  yet  one  species  {Cricettu  mil' 
garis)  extends  to  central  and  northern  Europe.  The  Marmots  (^Arctomys  Marmoita^  Bo- 
hoc)  are  likewise  nucivorous,  and  occur  on  the  mountains  of  central  and  northern  Europe, 
together  with  the  SpermophUus  citiUus,  or  Soulisk  of  the  Germans.  Of  the  Hare,  lour 
species  are  European,  the  snowy,  the  common,  the  calling,  and  the  rabbit ;  and  these  com- 
plete the  list  of  European  Glires. 

Among  ruminating  quadrupeds,  the  Elk  and  Reindeer  are  well-known  inhabitants  of  the 
northern  countries ;  3ie  latter  giving  place  to  the  Fallow-deer,  the  Stag,  and  the  Roebuck, 
in  the  midland  parts  of  Europe.  In  the  lofty  mountains  and  inaccessible  precipices  of  the 
Alps  and  Pyrenees,  the  Chamois,  Yzaid,  and  Ibex  still  live  in  partial  security,  notwith- 
standing the  daring  intrepidity  of  their  hunters.  The  Musmon  is  another  European  quad- 
ruped deserving  particular  notice,  as  being  generally  considered  the  origin  of  all  our  domes- 
tic breeds  of  sheep.  It  appears  still  to  exist  in  a  state  of  nature  among  the  high  mountains 
of  Corsica  and  Sardinia ;  and  although  now  extirpated  upon  the  continent,  is  well  ascer- 
tained to  have  formerly  been  common  in  the  mountains  of  Asturia  in  Spain.  Lastly,  it 
appears  incontestable  that  the  ox,  one  of  the  most  valuable  of  nature's  ^ifts  to  man,  origiiully 
existed  in  a  wild  state  over  the  whole  of  Europe,  but  whether  as  a  distinct  species  or  mere 
Tariety  is  still  uncertain.  The  white  ox  of  Scotland  is  a  peculiar  breed,  still  preserved  in 
some  few  parks  of  the  nobility,  and  will  be  noticed  hereafter.  But  a  much  larger  race,  dis- 
tinguished by  Hamilton  Smith  under  the  name  of  the  Fossil  Urus  (Griff,  Cuv,  iv.  414.X 
although,  probablv,  in  existence  long  after  the  invasion  of  Cesar,  is  now  only  known,  like 
the  elk  of  Ireland,  by  its  gigantic  bones. 

From  this  brief  enumeration  of  the  European  quadrupeds  it  will  be  perceived  that  their 
nambers  are  too  few,  and  their  original  dispersion  too  obscure,  to  allow  of  any  correct  notiims 
being  fixmed  as  to  their  natural  distribution.  With  regard  to  the  origin  of  our  domestic 
animals,  and  the  several  races,  breeds,  or  varieties  that  have  apparently  sprung  from  them,. 
the  reader  must  be  referred  to  the  writings  of  F.  Cuvier,  and  the  extensive  researches  of 
Hamilton  Smith,  whose  acquaintance  with  the  order  of  ruminating  animals,  more  particu- 
larly, is,  perhaps,  supericnr  to  that  of  any  other  living  zoologist  « 
The  ornithological  features  of  the  zoological  province  to  which  Europe  belongs,  have 
already  claimed  our  attention.     We  shall,  therefore,  now  merely  notice  a  few  circumstances 

connected  with  the  ornithology  of  central  Europe.  On  the  highest 
summits  of  the  Alps,  and  in  the  vast  forests  which  clothe  their  sides 
in  Hungary,  Switzerland,  and  the  Tyrol,  are  found  all  the  four  spe- 
cies of  European  Vultures :  only  one  of  these,  Vultur  ftUvtu  (Jig, 
94.),  appears  to  have  a  range  in  countries  fiirther  north ;  yet  all  are 
distributed  over  the  southern  kingdoms,  and  two  are  again  met  with 
on  the  northern  limits  of  Africa  and  western  Asia.  The  Iceland  or 
gyr  Falcon,  long  supposed  to  be  peculiar  to  the  high  northern  lati- 
tudes, is  now  considered  the  same  with  the  Falco  candiearu  of  the 
northern  parts  of  Grermany.  The  wide  geographic  range  of  the 
rapacious  order  has  already  been  advert^  to ;  nor  do  we  find  any 
species  besides  the  Vultures  which  serve  to  mark  the  ornithology 
of  central  Europe.  The  forests  of  Germany,  Austria,  Switzerland, 
and  France  appear  to  contain  all  the  European  Woodpeckers,  which, 
FnkoQs  Vuhnn.  ,  notwithstanding  their  wide  dispersion,  are  but  thinly  and  partially 
scattered  in  the  northern  and  southern  kingdoms. 

The  range  of  the  small  insectivorous  birds,  or  warblers,  requires  much  investigation.;  nor 
are  we  at  Uiis  moment  aware  of  any  species  in  Germany  which  does  not  occur  in  France  or 
towards  northern  Italy.  The  few  gallinaceous  birds  of  Europe  are  nearly  all  found  towards 
its  centre,  although  the  different  species  of  grouse  seem  to  affect  the  more  northern  lati- 
tade&  The  warm  covering  of  feathers  which  protects  their  feet,  is  peculiarly  adapted  as 
a  defence  from  the  intense  cold  of  the  polar  regions.  The  Bustards,  on  the  contrary,  occupy 
the  middle  repooa  of  Europe,  and  extend  latitudinally  from  the  confines  of  Asia  to  the  shores 
of  the  Atlantic.  The  Beeneater  (Merops  apia9ter\  the  Roller,  the  Hoopoe,  and  the  Golden 
Oriole,  in  their  annual  migrations  from  Africa,  visit  all  the  central  parts  of  the  Continent, 
bat  become  progressivelv  scarce  as  we  advance  northward. 

In  the  third  portion  of  the  European  range,  we  comprehend  the  south  of  France,  the  whole 
of  Spain,  Italy,  and  Turkey,  togetner  with  the  coasts  and  islands  of  the  Mediterranean  Sea 
bordering  Asia  Minor,  and  Northern  Africa. 

On  the  geographic  range  of  the  quadrupeds  more  peculiar  to  these  countries,  little  can  be 
said ;  as  the  materials  to  be  gathered  from  the  relations  of  travellers  unacquainted  with  Zoology 
are  generally  most  imperfect  There  is  no  evidence  of  the  great  northern  ruminating  animals, 
such  as  the  Elk  and  the  Reindeer,  being  found  wild  in  any  of  the  countries  which  border 
the  Mediterranean  Sea,  although  a  small  species,  probably  the  fidlow  deer  or  the  roebuck. 
Vol.  I.  26 
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is  reprewnled  u  Btill  to  be  met  with  in  Ibe  extensive  forests  c^  CaJabria.  The  Porcaptne, 
DOW  wild  in  tboee  countries,  ia  suntaeed,  (bat  with  a  sli^t  Bbow  of  reaaou,)  to  have  been 
introduced  &om  Airica ;  but  fbr  what  porpoee  we  are  uninfonned.  The  BoSdo  is  dooiesti- 
cated  in  Greece  and  Turliey,  and  some  psfts  of  aouthem  Italy;  where  it  iismDetimea,thou^  . 

rarely,  uaed  lor  draug'ht 

The  omitholo^  of  the  countries  bordering  upon  the  Mediterranean  presents  many 

intereatiog  peculiarities.     The  vultures,  which  are  seldran  Ibund  northwanl  of  the   Alps, 

occur  more  frequently  as  the  climate  becimieB  warmer.    This  tribe  appears  to  folbw  the 

course  of  Ihe  Apennines  in  Italy,  and  of  the  higher  mountains  of  Spam  and  Greece,  from 

whence  they  extend  their  nnge  to  Asia  Minor  and  northem  Africa.    The  ImperiaJ  Eagle 

(Fulco  imperiali*  Tern.)  ls  chiefly  found  in  southern  Ehut>pe,  while  the  Golden  Eagle  is 

much  more  numerous  in  the  colder  latitudes.    The  gigantic  Owls  of  the  polar  regiooe  are 

here  unknown;  but  two  or  thiee  homed  species,  trf'  diminutive  size,  follow  the  migratofT 

tioope  of  smaller  birds  in  their  annual  iouroeys  acroas  the  Medilemnean.      Two  of  these 

eraail  owls  have  not  yet  been  described.     In  the  extensive  family  of  the  watblera,  many 

appear  peculiar  to  Italy,  Spain,  Sicily,  and  Sardinia ;  and  in  the  latter  island  there  has  recently 

been  discovered  a  second  species  of  Eurcqiean  Starling  (Stvmu 

unicolor  Tern.)  (Jig.  95.)     The  grouse  of  nHlhem  Eun^ie  are 

rarely,  if  ever,  seen.    But  two  species  of  bustard  (Ofic  Tetraa 

and  Ibnibara)  seldom  met  with  &Tther  north,  arc  ctanman  in 

Spain,  Italy,  and  Turliey.    Here  also  we  first  meet  with  the 

African  and  Asiatic  genen  Curn>rtus  and  Hemifiodiia  ;  birds 

which  delight  in  the  dry  and  arid  plains  of  those  ciHitinents, 

.  where  they  run  with  amazing  swiftnesa     Tfae  rocky  and  un- 

f  cultivated  wastes  of  Spain,  Turkey,  and  Aaia>Minor,  fiinibb 

i  two  species  of  rock  grouse  (FterocUa)  long  cimfounded  with 

BturgiH  UDiestcr.  that  Dorthem  genus,  of  which  it  is  the  representative  in  warm 

climates.     The  beautifol  Wall-creeper,  with  its  toight  rosy  wings,  altnough  tare  in  other 

Cof  Europe,  is  not  uncommon  in  Italy;  while  the  Golden  Oriole,  the  Bee-eater,  the 
loe,  and  the  Roller,  four  of  the  most  bMutifiil  European  birds,  are  so  abundant  in  the  tvo 
Sicilies  during  the  spring  and  autumnal  migrations,  that  they  may  occasicraally  be  seen  hang- 
ing in  the  poulterers'  shops  of  Naples  and  Palermo.  The  union  of  tfae  Alricau,  European, 
and  Asiatic  ornithology  on  the  coasts  of  the  Mediterranean  is  fiuther  apparent  among  the 
water-birds.  The  Pelican,  the  Spoon-bill,  and  the  Flamingo,  are  still  to  be  met  with  in  these 
countiies;  although,  from  their  large  size  attracting  the  sportsmen,  they  are  never  seen  in 
an;  considerable  numbers. 

The  European  reptiles  are  too  few  to  afibrd  any  material  illustraticm  of  animal  distributicn. 
The  moet  remarkable  forms  and  the  greatest  numerical  proportion  occur  in  smithem  Europe, 
particularly  in  Italy  and  Greece,  and  the  islands  of  Sicily  and  Malta:  some  of  these,  as  the 
Gecko,  or  house  lizards  of  Naples  and  Sicily,  belong  to  genera  not  met  with  &rther  north, 
but  common  on  the  opposite  shores  of  Africa  and  Asia  Minor. 

The  fish  and  other  marine  aninmls  of  the  Spanish  and  Portuguese  coasts  bordering  on  the 
Atlantic  have  not  been  wellinvestigated,andour8lightacquaiatance  with  them  is  insufficient 
tfl  give  us  any  correct  idea  of  their  nature;  but  on  entering  the  Mediterranean,  we  find,  at 
Gibraltar,  many  of  those  peculiar  to  mucii  more  southern  latiludea.  Spain  and  Portugal 
cannot  be  said,  like  England,  France,  or  Holland,  to  have  national  fisheries  ;  but  no  sooner 
do  we  pass  Gibraltar,  than  these  natural  sources  of  prceperity  and  plenty  are  again  opened 
to  the  industry  and  support  of  man.  The  enormous  shoab  of  Anchovies,  (jC^.  96.)  annually 
gg  employ,  in  their  capture  and  preparation,  a  ?reat  number 

of  persons:  and  the  exportation  of  this  highly  flavoured 
little  fish,  to  all  parts  of  the  world,  creates  an  impcftant 
branch  of  permanent  ctanmerce.  The  Herring  aiid:,  we 
believe,  the  Pilchard,  are  not  unknown  in  the  fish-mar- 
AiKboir.  kets  of  Sicily  and   Malta;   but,  notwithstanding  their 

abundance  in  northem  Europe,  they  are  scarce  in  the  Hediteitanean,  and  never  seen  in  any 
considerable  numbers.  The  tunny  fishery  is  peculiar  to  Sicily,  althou^  there  is  very  little 
doubt  that  the  same  fish  frequents  the  shores  and  islands  of  the  Peloponnesus ;  yet  the  total 
'  disregard  of  the  Turks  to  all  sources  of  national  wealth  blinds  them  to  this,  and  to  every 
other  advantage  which  Nature  has  placed  within  their  grasp.  The  Ichlhyoloey  of  sonthem 
Europe  is  certainly  of  a  more  marked  and  peculiar  character  than  any  other  department  of 
European  zoology.  Of  nearly  150  species  observed  m  the  Mediterranean  Sea,  not  more 
than  one-third  belonged  to  the  Ichthyology  of  Great  Britain  and  northern  Europe. 

The  Turtle  of  the  Mediterranean  is  that  described  by  authors  under  the  name  of  TiatuJo 
earetla :  writers  have  uniformly  copied  each  other  in  asserting  that  this  is  the  same  as  the 
Loggerhead  Turtle  of  the  West  Indies;  and  that  its  flesh  is  coarse,  iwok,  oily,  and  uot 
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edible.  The  uc  vncy  of  both  tbeae  stfttementa  may  be  questioned.  Wbttever  n».j  be  the 
qualitiem  of  the  West  laaiain  Logveiiiead,  we  know,  ftom 
peraoUBi  experience,  that  the  fleah  of  the  Heditamneu) 
species  is  delicious.  We  were  once  becshned  off  the  Isle 
cJElba,  and  in  one  monung  captured  &  sufficieat  number  of 
small  turtle  to  suppl;  the  caW  table  fin  a  week.  They 
made  exquisite  soup;  and  althou^  Mie  of  the  company  was 
ill,  it  an»B  fioro  repletion.  We  omitted  to  diaw  and  describe 
the  animal,  fiitxn  a  belief  that  it  was  the  Hawk's-bill  Turtle, 
the  mly  species  deacribed  as  inhalNtiiif  the  Meditemnean ; 
the  figure  given  by  Gottwold  (^fig.  S7.)  baa  been  considered, 
by  Dr.  Shaw,  as  re[neeentiug  the  Tetlvdo  caretta. 
Of  Enropenn  insects,  a  bare  enumeraticn  of  the  genera  would  alone  fill  a  volume  (  and  in 
the  half-ertiflcial,  half-natural,  arrangement  in  which  our  entooiological  Bjatems  at  this 
moment  remain,  it  is  impcsBible  to  form  any  precise  idea  even  on  the  natural  distribution  of 
the  ftmilies.  As  we  approach  the  provinces  of  southern  Italy  and  tJie  Peloponnesus,  wa 
find  many  genera  which  more  properly  characterise  Western  Asia  and  Africa ;  while,  in 
Sicily  and  Malta,  the  geodephagous  groups,  particularly  the 
Linncan  Caratni,  are  diminished;  apparently  in  ipecies,  but 
certainly  in  numbera.  It  is  in  these  countries  that  the  Ants, 
those  universal  scavengers  of  nature  in  tropical  countries,  begin 
to  appear  in  almost  every  situation,  and  to  perform  these  offices 
which  in  more  temperate  regicns  have  been  assigned  to  the 
Geodephaga,  Bracheli/tra,  oM  Necmphcga  amcng  coleopter- 
ous insects.  Host  of  the  oorthem  Butterflies  (^Pa^ionei  8w.) 
are  ccounon  even  in  Sicily,  where,  notwithstanding  a  dissimilar 
vegetation  and  a  more  heated  atmosphere,  we  find  only  three  or  fi>ur  species  unknown  to 
the  British  ftuna:  among  these,  the  Oonepteryx  Ckopatra  {fig.  98.)  or  Cleopatra's  Butter- 
fly,  much  resembles  a  raitish  species,  but  bos  the  middle  of  the  anterior  winga  of  a  rich 
(H'ange. 

The  Radiated  animals  of  the  Mediterranean  are  particularly  numerous ;  the  many  har> 
99  bours,  coves,  and  sub-immersed  locks,  sheltered  from  those  violent 

~  "~  cranmotions  which  a^tate  the  mi^ty  Atlantic,  affijrd  them  secure 

protection,  and  contribute  to  their  rapid  increase.  Their  investiga- 
tion, hitherto  much  neglected,  offers  a  wide  field  for  the  discoveries 
i  of  naturalists  who  can  etudy  them  in  their  native  seas.  Numerous 
^species  of  Sea, Anemone,  or  animal  flowers,  unlbld  themselves  in 
J  the  crevices  of  the  rocks;  one  of  these  (^.  99.),  ornamented  with 
'  rich  purple,  is  particularly  common  on  all  the  shores  of  Sicily. 

The  tubular  and  cellular  polypes,  whose  habitaUons  arc  termed 
corals  and  corallines,  are  generally  abund-  100 

ant  in  wann  latitudes.     Among  these  a 
vast  number  of  species  occurs  on  the  W 
shores   of  Sicilv,  Italy,   and  the  Greek  " 
islands,  which  do  not  inhabit  the  British 
cmstB.     Sicilv,  for  many  ages,  has  been  celebrated  for  its  fisheries 
of  the  true  reo  ci»al  (^g.  100.) ;  and  it  still  affc>rds  employment  at 
certain  seasons  to  many  fishermen:   but  the  produce  of  the  old 
grounds  oi  late  years  has  materially  diminished,  through  want  of 
care  and  due  preservation.     The  Bay  of  Naples  likewise  produces 
this  beautifiil  substance,  but  the  pieces  usually  Ibund  are  small,  and 
in  no  great  abundance. 

The  HoIluBcous  animals  or  shell-fish  of  southem  Europe  are  in 

101  great  variety ;  and  are  much  prized  by  ati  Coni. 

all  claiBes,  as  general  articles  of  food.    It  is  no  uncommon  tiling 

to  see  fi-om  twelve  to  fifteen  different  sorts  of  sheU-fish,  none  m 

a  small  size,  exposed  in  the  principal  market  at  Naples;  and  we 

*^  have  been  assured  that  doable  this  number  are  not  unli«);|uently 

V  served  at  the  tables  c^  the  hif^er  ecclesiastics  and  nobili^  <^  ' 

?  Tarentum  during  Lent,  that  city  being  highly  celebrated  for  its 

shell-fish.      The   S^den  ttrigUattu  (Jg.  IDI.)  is  abundant  at 

Naples,  and  considered  most  delicate  food. 

ibology  of  the  Mediterranean  with  that  of  Britain,  there  does  not 

a  !  as  at  first  might  have  been  imaged ;  nor  are  we  aware  of  mwe 

than  three  m  four  genera  in  thoee  sdiithem  latitudes  of  which  examples  have  not  been  fimnd 

in  the  British  seas.     Yet,  on  descending  to  species,  the  difierence  is  much  greater.  Perhaps 
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twoduide  or  three-fifUu  of  the  Heditemnean  shell*  hare  been  Saaai  in  the  Channel,  and  on 
the  western  or  other  couta  of  Britain.  The  remaining  portion  indicate  astrraig  affinity  with 
the  ccmchology  of  India  and  the  Red  Sea  on  toe  hand,  and  that  of  Africa,  towarda  Senegal, 
on  the  other.  The  fluviatile  apeciea  are  most  numeroiu  in  central  Europe,  where  the  he«t 
ofaummer  ia  leas  calculated  to  drj  up  these  amall  pools  and  alullow  streamB,  in  which  most 
of  these  univalve  moHusca  delight  to  dwea  The  fluviatile  bivalves  are  few;  but  are  of 
species  which  seem  peculiar  to  the  European  range.  Independently  of  those  comnnai  alike 
to  Britain  and  the  Continent,  there  are  others  in  France  and  the  south  of  Europe  (_fig.  102). 
Unio  liltoTolii  (a)  and  the  true  U.  batatm  (A)  are  ctnunon  in  the  Seine ;  and  we  have  received 
another  shell  from  near  Gibraltar,  which  we  suspect  to  be  a  new  species,  intennediate  be- 
tween the  latter  and  ovatut ;  we  name  it 
provisionallj  Vmo  intermediiu  (c,  c). 
\  The  Cephalt^ioda,  or  cuttle-fish  of  the 
Mediterranean,  though  not  of  many  species, 
I  are  Bometimes  found  in  prodigious  numbers, 
freauently  grow  to  an  enormous  eiie. 
I  The  zoology  ot  Om  Black  and  CaajHan  Sees 
is  very  litUe  fcnowa 

The  phospJiorescence  of  the  Mediterra- 
nean is  at  times  so  briltiant,  that  it  excites 
the  admiration  of  all  voyagers ;  it  theref<H« 
deserves  to  be  particularly  mentioned.  This 
phenomenon,  is  entirely  produced  by  various 
marine  ai  in  naturalist  and  traveller,  in  his  passage  down  tne  Medi- 

tenaneiLn,  caused  several  buckets  to  be  filled  with  thia  luminous  water;  and  the  following 
reaulta  attended  his  experiments : — 

These  luminous  animalcula  adhered  to  whatever  was  wetted  with  the  water,  and  continued 
to  shine  thereon ;  the  buckets,  when  shaken,  appearing  full  of  luminous  particles.  The 
water,  examined  by  a  microscope,  was  filled  with  little  todies,  some  roundish,  eome  oblonff, 
and  generally  about  the  size  of  a  poppy-seed ;  each  of  these  had,  at  one  end,  a  Hmall  navcl- 
like  opening,  encircled  by  from  aiz  to  nine  delicate  filaments  which  float  within  the  bladder, 
and  with  which  the  animal  seems  to  attach  itself  to  other  bodies,  and  to  seize  its  nourish- 
ment In  the  inside  of  these  bladders  there  were  many  other  small  darker  points,  crowded 
together  on  one  aide,  or  here  and  there  some  larger  ones,  which  might  be  either  the  remaiiw 
of  smaUer  animals  which  they  had  swallowed,  or  their  own  spawn.  These  rlobubr  animal- 
cula (which  Spix  con^ders  to  be  of  the  nature  of  Medusc)  have  been  named  by  Peron  and 
Lechenault  Arethtua  pelagica,  and  by  Savigny  NoctiXuea  miliaru.  They  swim  in  greater 
or  lees  numbers  at  night,  biit  in  the  sunshine  they  appear  to  the  naked  eye  like  little  drops 
of  greaM.  When  put  into  a  vessel  they  soon  die  and  &11  to  the  bottom;  when  they  come 
near  together,  they  appear  involuntarily  to  attach  each  other,  so  that  they  form  whole  groups. 
The  same  phenomenon  is  sometimes  i^served  in  the  day-time,  when  the  sky  is  dark,  which 
rarely  happens :  as  these  Bniiniilii  are  seldom  found  in  water  taken  up  in  the  day-time,  it  is 
probable  they  then  sink  to  the  depths  of  the  ocean,  and  only  rcAum  near  the  sur&ce  Inwards 
night.     (Spur,  Trav.) 

Other  luminous  bodies  resemble  halls  as  largo  aa  a  nut ;  and  every  wave  stritinff  a  ship, 
when  filled  with  these  animals,  lights  up  all  surrounding  objects.  Besides  these,  there  are 
sometimes  insulated  luminous  bladders,  like  fiery  balls,  a  foot  in  diameter,  which  rise  singly 
above  the  water;  and  the  striking  of  two  waves  tctfether  produces  a  shallow  bluish  streak 
of  light,  resembling  the  reflection  of  lightning  on  me  water.     (Spix,  Trav.  i.  44.  47.) 

The  quadrupeds  of  Europe,  according  to  the  most  recent  distribution  of  the  species  iGriff. 
Cut).),  under  the  modem  uivisions,  comprise  about  nmetv  species,  arranged  tinder  the  fol- 
lowing genera  and  sub-genera.  To  these  must  be  added  the  fish-quadrupeds,  or  Cetacean, 
chiefly  inhabiting  the  high  northern  latitudes: — 


The  genera  of  European  birds,  in  reference  to  our  former  remarks  on  the  ffeosfraphic  dis- 
tribution of  animals,  deserves  particular  attention.  Those  marked  *  are  typical  of  lainiliesar 
snb-&milies;  those  f  include  sub-genera,  or  subordinate  variations  of  structure  to  which  we 
shall  not  attach  a  distinct  patronymic  name ;  either  because  the  higher  groups  have  not  been 
sufficiently  analysed,  or  because  these  subwdinate  forms  have  been  mistaken  for  genera. 
Decided  stragglers  are  eTcluded ;  other  genera,  of  uncertain  rank,  are  not  marked.  The 
^pkal  genera  of  the  wading  birds  have  not  yet  been  ascertained. 
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Sbot.  v. — Languages. 

Europe,  CQDBidered  in  regard  to  its  languages,  comprehends  the  whole  ^lobe,  through  those 
immense  colonies  which  have  been  fbundea  by  the  nations  of  this  contment  in  every  other 
quarter  of  the  world. 

The  European  languages,  ancient  and  modem,  form  six  fiunilies : — 1.  The  frmily  of  the 
Iberian  languages;  2.  ^lat  of  the  Celtic  languagee;  3.  That  of  the  ThracthPelaegie  or 
GracthLaltn  languages ;  4  The  fbnily  of  the  Germanic  languages ;  5.  That  of  the  Sda- 
voittc  languages ;  G.  The  fiimily  of  the  Uralian  languages,  commonly  called  the  Finmeh  or 
Ouidic. 

SUBSBGT.  1. 

The  Iberian  or  Basque  fiunily  has  been  divided  into  the  two  following  branches : — 1. 
Ancient  languages  loDg  extinct,  under  which  are  classed  the  idioms  spoken  by  the  Iberians 
in  the  greater  part  of  the  Spanish  peninsula,  in  southern  Gaul,  and  m  some  parts  of  Italy 
ud  its  three  great  islands.  2.  Ancient  languages  still  living ;  of  which  the  only  one  remain- 
ing is  the  Eacuara  or  Basque^  formerly  spoken  in  a  large  portion  of  Spain  and  of  southern 
Gaul,  and  now  spoken  only  by  the  Vaecongados  or  AemieM  in  the  Spanish  provinces  of 
Biscay  and  Navarre,  and  in  some  parts  3[  the  south  of  France.  The  Basques  are  the 
descendants  of  the  ancient  Vascones.  Their  language,  which  resembles  no  other  European 
idioin,  though  it  has  adopted  several  Latin  and  some  German  words,  appears  to  have  a  certain 
affini^  to  the  {Semitic  languages,  and,  in  its  conjugations,  some  analogy  to  the  languges  of 
America. 

SraneoT.  2. 

The  Celtic  fiunily  exhibits,  like  the  Basque,  two  branches : — 1.  Ancient  langua^  long 
extinct,  among  which  are  classed  the  idioms  spoken  by  the  numerous  Celtic  natbns  m  Gau^ 
in  Belgium,  in  the  British  Isles,  in  parts  of  Germany,  Italy,  and  also  Galatia  in  Asia  Minor. 
2.  Ancient  languages  still  livmg,  of  which  there  are  two :  1.  The  OaUic,  GaeUc  or  Celtic 
Proper^  spoken  in  different  dialects  by  the  descendants  of  the  true  Celts,  in  a  large  portion 
of  Irelano,  in  the  Hig^landa  of  Scotland,  in  the  Hebrid^  and  in  the  Isle  of  Bfan.  2.  The 
Cambrian  or  Celto-Belgic,  formerly  spoken  by  the  Cymri  or  Beige  in  Belgium  and  Britain, 
and  now  confined  to  a  part  of  England  and  France.  In  this  language  are  distinguished 
three  principal  dialects:  the  WeUht  spoken  and  written  by  the  people  of  that  name  descend- 
ed fi<oni  the  ancient  Batons ;  the  Cornish^  formerly  spoken  throughout  Cornwall,  but  extinct 
snce  about  the  middle  of  the  last  century ;  and  the  Bae-Breton,  called  also  by  French  writers 
the  CeltO'Bretonf  spoken  in  the  part  of  France  formerly  called  Lower  Breta^e,  by  the 
descendants  of  those  British  fugitives  who,  in  the  fifth  century,  sought  refuge  bjSl  settled  in 
Armorica.    The  Aof-JBreton  has  many  sub-dialects  and  varieties. 

SmsxoT.  3. 

The  nmneioofl  fiunily  of  the  Gneco-Latin  languages  may  be  divided  into  four  branches : 
L  The  niyrian ;  IL  The  Etruecan ;  HI.  The  HeUemc ;  IV.  The  Itdiicy  including  the  Latin, 
the  Romaic  or  Romano-Rustic,  the  modem  Italian,  the  French,  the  Spanish  or  Castilian,  the 
Portuguese,  and  the  Valaque  or  Wallachian. 

L  'nie  Thraoo-Dlyrian  branch  includes  all  those  Thnfcian  and  Dlyrian  nations  once  seated 
in  Aria  Minor  west  of  the  river  Halys,  and  in  Europe  all  over  its  eastern  portion,  from  Noii- 
eom,  occupied  by  Celtic  tribes,  to  the  mouths  of^  the  Danube  and  the  Dnieper,  and  even 
l^yond.  Of  tho0B  nations,  long  extinct,  or  confounded  with  others,  the  principal  were  the 
Pnmnans,  the  Trojans,  the  Bithynians,  the  Lydians,  the  Carians,  the  Lycians,  the  Cimmerii, 
tbe  IViuri,  the  Tbfactans  properly  so  called,  the  Mesi,  the  Getc,  the  Macedonians,  the 
tncient  Dlyrians,  among  whom  were  the  Dalmati  and  the  Istri,  the  Pannonians  or  Peones, 
the  Veneti,  and  the  SiculL  In  this  branch,  according  to  M.  Malte-B^run,  may  be  not  impro- 
periy  placed — 

11»  Albanian,  spoken  in  Albania  and  other  countries  by  the  Skipaiar^  named  Amauts  by 
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the  Turks,  and  generally  known  under  the  name  of  Alhaniana  They  form  the  principal 
population  of  AloEuiia,  and  are  scattered  throughout  European  Turkey,  especiaUy  in  Ron- 
melia,  Bulgaria,  and  Macedonia ;  others  on  the  Slavonic  military  confines  of  the  Austriaii 
empire,  and  others  in  various  parts  of  the  kingdom  of  the  Two  Sicilies.  This  Scyp,  or 
Albanian  lan^age,  according  to  M.  Malte-Brun,  appears  to  he  formed  of  one-third  of  ancient 
Greek,  especially  the  .£olic  dialect,  ene-thiid  Latin,  and  one-third  of  an  idiom  not  yet  aacer* 
tained,  probablv.the  Ulyrian.  The  Albanians  have  three  different  alphabets:  one  sacred  or 
hieratic,  now  Mien  into  disuse ;  another,  the  €rreek  alphabet ;  a  third,  the  modem  Italian  or 
Latin. 

n.  The  Etruscan,  (we  are  here  reminded  of  the  (hei  and  Heterosd,  qnasi  Etrtuei  T) 
spoken  by  the  Etrurians,  called  also  Tyrrhenians  by  the  Greeks.  This  nation,  accordimr  to 
some,  appears  to  have  been  a  mixture  of  Rhetian  Celts  with  the  Aborigines  of  Italy.  The 
Etruscan  alphabet  was  the  same  with  the  primitive  alphabet  of  the  Greeks ;  it  had  sixte^i 
letters,  and  was  written  from  right  to  left. 

m.  The  Pelasgo-Hellenic,  including  the  idioms  in  ancient  times  spoken  by  the  famous 
Pelasgi  and  HeUenes,  long  since  incorporated  with  other  nations,  xhe  people  of  early 
origin  who  may  with  probability  be  classed  under  this  branch  are,  the  Pelaaei,  the  Leleffes, 
and  other  tribes  enumerated  by  ancient  geographers  among  thepopulation  of  Greece  and  its 
isles,  especially  the  Greci,  originallv  a  small  community  of  llieaBaly,  but  remarkable  for 
having  ffiven  name  to  the  whole  of  that  celebrated  nation,  whose  language  was — 

The  Hellenic,  or  ancient  Greek,  formerly  spoken  in  Greece  and  its  dependencies,  and 
at  a  later  period  in  a  great  part  of  SicUy,  Lower  Ital)r,  Asia  Minor,  Egypt,  and  its  dependen- 
cies, in  part  of  Gallia  Narbonensis,  and  in  other  districts  bordering  on  the  Mediterranean. 

During  the  Macedonian  empire  the  Hellenic  was  spoken  at  all  the  courts  of  the  descend- 
ants ci  Alexander,  and  by  persons  of  distinction  in  all  the  countries  subject  to  the  Macedo- 
mans.  In  a  subsequent  age,  it  was  studied  by  all  the  most  distinguiuied  subjects  of  the 
Roman  empire,  and  was  the  prevailing  idiom  in  the  East  until  the  fall  of  Constantinople,  at 
which  period  it  was  studied  with  renewed  ardour  in  the  West  In  this  language,  270  yean 
belbre  Christ,  was  written  the  fimious  version  of  the  Hebrew  Scriptures  called  the  Septua- 
ffint ;  in  this  language  also  was  the  Gospel  promulgated  by  the  Apostles ;  and  it  thus  became 
for  ever  sacred.  It  appears  not  the  least  wonderful  among  the  dispensations  of  Providence, 
that  the  liffht  of  Christianity  should  have  been  originally  dlfiused  under  the  most  powerful 
empire  and  in  the  most  cultivated  language  pf  the  ancient  world,  and  that  it  should  prevaO 
notwithstanding  the  power  of  the  one,  and  the  learning  and  philosophy  for  which  the  other 
was  so  proudly  distinguished.  The  literature  of  the  Greeks,  comprenending  some  of  the 
finest  productions  of  the  human  mind,  is,  perhaps,  the  richest  in  the  world,  and  presents  an 
unparalleled  series  of  eminent  writers,  extending  from  the  age  of  Homer  to  the  middle  of 
the  fifteenth  century.  The  language  is  one  of  the  most  flexible,  harmonious,  and  oopioos 
that  have  ever  existed;  its  grammatical  forms  are  almost  identical  with  those  of  the  Latin, 
to  the  formation  of  which  it  has  greatly  contributed,  but  in  many  essential  points  it  is 
superior,  and  especially  in  the  unlimited  faculty  of  making  as  many  compounds  as  can  be 
required.  M.  Malte-B^run  distinguishes  in  the  ancient  Greek  two  dmerent  idioms : — 1,  The 
primitive  Hellenic,  which  he  subdivides  into  three  principal  dialecte— the  Arcadian,  the 
Thessalian,  with  the  ancient  Macedonian,  and  the  CEnotrian,  transported  into  Italy  and  min- 

Sled  with  the  Latin ;  2.  The  Hellenic  of  the  historical  times,  divided  into  foor  principal 
ialects  and  several  varieties. 

The  Romaic,  or  the  modem  Greek,  spoken  bv  the  Greeks  of  our  own  tmies,  especially 
in  the  Morea,  in  Livadia,  Thessaly,  the  isle  of  Candia,  the  Archipelago,  part  of  Albania, 
Macedonia,  Roumelia,  Thrace,  Asia  Minor,  Cyprus,  and  by  the  Greeks  established  in  Wal- 
lachia,  Moldavia,  Syria,  and  Egypt.  The  Romaic  is  also  spoken  by  the  inhabitants  of  the 
Ionian  Isles,  by  considerable  numbers  of  Chreeks  in  the  Austrian  and  Russian  empires,  and 
some  hundred  of  Mainotes  in  Corsica,  near  Ajaccio.  It  is  divided  into  two  principal  dialects, 
the  Romanic  and  the  .£olo-Dorian,  each  including  various  sub-dialects. 

IV.  The  Italic  branch,  so  called,  as  including  the  languages  of  the  aborigines  of  Italy, 
which  form  the  stem  of  the  modern  idioms  comprised  in  this  branch.  Thne  tAorigineM 
were,  the  Euganei,  the  Ausones,  the  Lucani,  the  Brutti,  the  Piceni,  the  Marsi,  the  j^tini 
the  Sabines,  and  the  Samnites.  From  a  mixture  of  the  three  last  idioms,  primarily  with 
the  ori^nal  Hellenic,  afterwards  with  the  old  iElolian  and  ancient  Dwic,  was  formed,  as  M. 
Malte-Brun  inclines  to  think,  the  language  spoken  by  the  Romans,  and  called  the  latin 
language.    The  languages  included  in  that  branch  are, — 

The  Latin,  which  was  the  written  and  current  language  of  the  higher  classes  in  Italy 
and  throughout  the  Roman  empire.  It  was  very  different  from  the  lingua  plebeia  or  rtuHctt^ 
spoken  in  the  rural  districts  of  the  peninsula,  and  by  the  lower  classes  in  Spain,  (jaul,  and 
the  other  provinces.  Its  grammatical  forms  are  similar  to  the  Greek,  thbiiqgfh  leas  perfect. 
Latin  literature,  formed  on  that  of  Greece,  is  very  rich  in  all  branches  of  knowledge,  and, 
tc^ther  with  the  Greek,  is  the  source  fixim  which  flows  the  literature  of  the  modem  nationfl 
of  Europe.    Its  most  brilliant  epoch  was  the  Augustan  age.    In  this  langoage  St  Jerome 
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wrote  the  Vulgate,  or  Latin  tnuwlation  of  the  Bible  which  is  used  in  the  Romish  church. 
The  overthrow  of  the  Roman  empire  in  the  fifth  century  gave  birth  to  a  corrupt  Latin, 
mingled  with  a  great  number  of  barbarous  woids,  and  named  low  Latin,  which,  until  the 
fourteenth,  was,  almost  exclusively,  the  written  language  throughout  the  West  In  the  two 
succeeding  centuries,  Latin  literature  again  flourifloed,  especiuly  in  Italy ;  but  it  was  only 
to  contribute  to  the  improvement  of  mo&m  languages,  which  being  diligently  and  success- 
fiilly  cultivated,  the  Latin  was  restricted  to  works  of  erudition  alone.  Its  i^uaaeology  has 
had  a  marked  influence  on  that  of  the  most  polite  naticnis  of  Europe.  It  is  now  a  dead  lan- 
guage, except  in  Poland  and  Hungary,  ^here  some  educated  persons  speak  it  in  ordinary 
me  with  considerable  puritv,  and  with  the  continental  pionnnciation,  of  course  almost  unin- 
telligible to  English  travellers,  who  cannot  car  will  not  relinquish  the  Saxon  diphthongal 
sounds  of  the  vowels  A,  I,  and  U,'the  chief  causes  of  their  embarrassment  Latin  is  no 
longer  employed  except  in  the  Catholic  liturgy,  in  medicine,  in  the  diplomacy  of  the  court 
of  Rome,  and  partially  in  the  literature  of  all  the  civilized  nations  of  Europe.  The  alpha- 
bet, of  twenty-three  letters,  having  been  unproved  in  its  characters  by  the  Italians  and 
fVench,  is  used  by  all  the  people  of  Europe,  except  the  Greeks,  the  Russians,  and  some 
other  nations  who  have  particular  alphabets.  This  same  Latin  alphabet,  with  the  Gothic 
forms  it  assumed  under  the  pen  of  the  writers  of  the  middle  ages,  is  used  by  the  Germans 
and  Danes,  and  by  the  Bohemians,  and  other  Slavonic  nations ;  and,  according  to  some 
authors,  its  capital  letters,  truncated  and  squared  to  &cilitate  the  inscription  of  them  in  wood 
or  stone,  ooostitute  the  Runic  alphabet,  formerly  used  in  the  north  of  Europe. 

The  Romana,  or  Romana  Rustics,  spoken  in  the  brightest  ages  of  Rome  by  the  lower 
elassee  in  the  south  of  the  empire,  excepting  Greece,  aiw  some  other  counties.  After  various 
modifications  nuwe  or  less  ccmsiderable,  it  appears  still  to  subsist  among  the  vulgar  dialects 
mken  throaghout  a  great  part  of  Spain,  FVance,  Switzerland,  and  some  districts  of  Italy. 
The  chief  of  those  diuects,  according  to  M.  Champollion  Fif  eac,  are  the  following,  classed 
with  reference  to  those  four  regions : — ^In  Spain,  Sardinia,  ana  the  Balearic  Isles,  the  Catalan, 
the  Valencian,  the  Majorcan.  In  France,  the  Languedocian,  the  Provencal,  the  Dauphinois, 
the  Lvonnais,  the  Auvergnat,  the  Limousin,  and  the  Ghuacon.  In  Switzerlaiid,  the  Romanic, 
or  Celto-Romanic,  (frequently  called  Romance,  Khnrwelsh,  and  Rhctish,)  the  Valaisan  in 
the  Valais.  In  the  states  of  the  king  of  Surdinia  are  spoken  the  Savoisian ;  and  the  Vaudois 
in  the  vaJes  of  Lucerne,  Perosa,  uid  part  of  Piedmont  To  these  might  be  added  the 
jargon  called  Ungua  Franca^  in  which  Catalan,  Limousin,  Sicilian,  and  Arabic  are  the  princi- 
pal ingred^ients.  The  Romance  literature  is  also  cidled  that  of  the  Troubadours.  From  the 
mixture  of  this  language  with  the  dififerent  €rermanic,  Slavonic,  and  other  idioms,  were 
formed,  in  the  tenth  century,  the  following  languages  :— 

The  ItaJian,  spoken  by  the  Italians  in  ahnost  all  Italy,  in  the  isles  geographically  connected 
with  that  -peninsula,  and  in  various  Alpine  territories ;  also  frequent  in  Dahnatia  and  the  isle 
of  Tino;  very  common  at  Constantinople,  and  in  several  mercantile  towns  of  the^Ottoman 
empire.  The  written  language,  which  is  nowhere  generally  spoken,  is  comxnon  with  all 
well-educated  Italians,  and  dirors  coounderably  fi^om  the  vulgar  tongue,  which  is  subdivided 
into  a  ^reat  number  of  dialects.  The  principal  of  these  are,  the  Piedmontese  and  Genoese ; 
the  Milanese,  or  Lombard  proper ;  the  Low  Lombard ;  the  Bolognese,  the  Bergamasc ;  the 
Venetian,  the  Frralian,  the  Tyrol<»n,  the  vulgar  Tuscan;  the  Roman;  the  Sabine  and 
Abmzzan;  the  Calabrian  and  Apulian;  the  Tarentine;  the  Neapolitan;  the  Sicilian,  and 
the  Sardinian. 

The  French  hinguage,  spoken  by  the  French  almost  throughout  the  north  of  l^ance ;  by 
the  Walloons  and  Flemings  in  various  Netherlandish  provinces;  by  the  Swiss,  in  several  of 
their  cantons;  by  the  people  of  Jersey  and  Guemsev;  also  in  some  parts  of  the  Austrian 
and  Russian  empbres,  and  of  the  Prussian  monarchy ;  by  the  French  colonists  in  Asia,  Africa, 
and  America.  The  following  are  the  principal  dialects : — ^the  Picard,  the  Flemish,  the  Nor- 
man, the  Walloon  or  Rounchi,  the  vutgw  French,  the  Breton  French,  the  Champenoit,  the 
Lorraine,  the  Burgundian,  the  Franche'ComtS,  the  NettfchAteUnn,  the  OrUannois,  the 
Angevin,  uid  the  Manceau,  To  these  might,  perhaps,  be  added  the  jargon  spoken  by  the 
n^Toes  and  credos  in  the  French  West  Indies. 

The  Spanish  or  Castilian  langiiage,  spoken  by  the  Spaniards  in  the  greater  part  of  Spam, 
ud,  with  some  variation  and  admixture,  by  their  descendants  in  Oceania,  Africa,  and  America ; 
slso  by  the  numerous  Spaniah  Jews  established  in  the  Ottoman  empire,  and  in  other  states 
of  Europe,  and  rf  North  Africa;  in  the  isle  of  Trinidad  belonging  to  the  crown  of  Great 
Britain ;  in  some  parts  of  Florida  and  Lcwisi^ns ;  and  in  the  eastern  part  of  Hispaniola  or 
St  Domingo.  This  language  is  also  common  to  all  the  inhabitants  of  the  towns  of  Spam 
where  theBasqne  and  Romance  languages  are  spoken.  The  written  and  polished  language 
is  almost  identical  in  its  grammatical  forms  with  the  R(»nance  and  the  Portuguese ;  and 
diSkn  little  fimn  the  Italian ;  it  is  very  rich  and  harmonious,  notwithstanding  some  guttural 
•nd  aspirate  sounds  taken  firom  the  Arabic,  firom  which  it  has  borrowed  many  words.  It  is 
nngnlar  to  remark,  that  the  Oerman  is  characterised  by  similar  gutturals  or  aspirates.  The 
nigns  of  the  emperor  Charles  V.  and  of  his  son  Philip  11.  were  the  golden  age  of  Spanish 
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literatnre ;  after  which  it  fell  into  decay,  but  partially  revived  under  the  Bouibon  kin^ 
PhUip  V.  and  Charles  m.  Of  the  dialects,  which  difler  little  firom  each  other,  the  following' 
are  the  principal :  —  the  dialect  of  Toledo;  that  of  Leon  and  the  Asturias;  the  Andahwiiui ; 
the  Murcian ;  the  Gralician,  or  Gallego ;  and  the  Transatlantic,  spoken  in  America ;  where, 
next  to  the  English,  the  Spanish  language  is  spoken  by  the  greatest  number  of  inhabitants. 

Tlie  Portuguese  language,  spoken  by  the  Portuguese  in  Portugal  and  the  Azores,  and, 
with  some  dinerences,  by  tiie  Portuguese  Jews  setUed  in  Hamburg,  Amsterdam,  the  Tyrol, 
and  other  parts  of  Europe,  Asia,  and  Africa ;  also  by  the  descendants  of  the  Portuguese  in 
their  Asiatic,  African,  Oceanic,  and  American  coloniea  The  Portuguese  is  as  rich  and 
concise  as  its  sister  languages;  it  has  borrowed  some  words  from  the  Arabic  and  the  fVench; 
to  the  French  it  seems  indebted  for  the  soft  sound  of  g,  and  for  the  nasal  syllables ;  it  is 
sonorous,  soft,  and  unimpeded  by  the  aspirates  and  gutturals  of  the  Spanish ;  but  the  fre- 
quency of  hiatus,  and  of  the  modem  nasal  no,  equisonant  with  the  French  am  or  on,  injure 
the  harmony  of  the  language.  Its  origin,  like  that  of  the  Spanish,  is  dated  in  the  eleventh 
century ;  and  it  had  attained  its  maturity  in  the  sixteenth.  The  Portuguese  literature, 
which  Camoens  illustrated  with  one  of  the  finest  epics  in  existence,  ia  as  varied  and  rich  as 
the  Spanish,  though  less  known.  It  revived  in  the  memorable  reign  d  Joseph.  The 
kn^ruage  may  be  said  to  exhibit  no  differences  of  dialect;  there  are  only  varieties:  those 
which  differ  most  from  the  written  language  are,  the  Minho,  Algarve,  and  Azores  varieties 
in  Europe;  the  Brazilian  in  America;  Siose  of  Congo  and  Mozambique  in  Africa;  and  of 
Goa  and  Macao  in  Asia.  Some,  however,  regard  as  a  dialect  of  the  Portuguese,  the  jargon 
called  lingua  geralf  spoken  along  the  east  a^  west  coasts  of  Africa,  also  aumg  the  coasts  of 
Ceylon  and  the  Indian  peninsula.  In  Africa,  as  well  as  in  Asia,  it  presents  the  i^enomenon 
ofibred  by  the  lingua  Franca  in  the  Mediterranean,  and  attests  the  power  formerly  h^ 
by  the  Portuguese  in  those  regiona 

The  Valac  or  Wallachian,  spoken  by  the  Rumanje  or  Roumouni,  better  known  as  Valacs, 
a  people  apparently  descended  from  the  ancient  Roman  colonists  settled  in  Dacia  and  Thrace, 
and  toe  Slavonic  and  other  nations  dwelling  there.  Its  literature  is  very  meagre.  Among 
its  numerous  dialects  the  more  remarkable  are  the  Roumounic  or  Valac  pimwr,  spoken  in 
Wallachia,  Moldavia,  and  Bessarabia;  the  Hungarian  Valac,  the  Macedo- Valac,  and  the 
Kutzo- Valac,  spoken  in  various  sub-dialects,  in  several  parts  of  European  Turkey,  south  of 
the  Danube. 

SUBSBCT.  4. 

The  family  of  the  Germanic  languages  next  claims  our  notice.  Without  entering  into 
the  history  of  the  Germanic  nations,  which  rivals  in  importance  that  of  the  Greco-Latin,  we 
may  class  these  diflerent  idioms,  according  to  M.  Malte-Brun^s  theory,  in  four  branches ; 
the  Teutonic,  the  Saxon  or  Cimbric,  the  l^ndinavian  or  Abrmafino-&ot^tc,and  the  AnglO" 
Britannic, 

The  Teutonic  branch,  which  comprises  the  idioms  of  the  various  ancient  nations  and 
tribes  recognised  as  German  by  the  Roman  historians  and  writera ;  as  the  Bastanue,  the 
Suevi,  the  Marcomanni,  the  Hermonduri,  and  the  Franci,  presents  the  following  idioms : — 

The  ancient  high  German  (alt  hock  DetUsch),  formerly  spoken  in  different  dialects 
diroughout  South  Germany,  Switzerland,  Alsace,  Hesse,  Thuringia,  Wetteravia,  and  a 
great  part  of  the  countries  once  subjected  to  the  Franks.  It  has  been  extinct  for  several 
centuries :  its  three  principal  dialects  were,  the  Francic,  and  the  Alemannic,  which  are  of 
contemporary  origin,  and  contain  the  most  ancient  producti(His  of  that  language,  and  the 
Middle  High  German,  which  succeeded  them.  The  Francic  or  Tudesc  was  the  language 
of  the  Franks :  it  was  spoken  at  the  court  of  the  Merovingian  and  Carlovingian  sovereigns, 
until  Charles  the  Bold ;  after  whose  reign  it  gave  way  to  the  old  French  in  France,  but 
continued  to  be  the  court  language  in  Germany  until  the  times  of  the  Hohenstaufen.  The 
Middle  High  German  is  the  langua^ne  in  which  were  composed  the  numerous  works  of  the 
Suabian,  Bavarian,  Austrian,  and  Swiss  writers,  and  several  other  authora  in  Middle  and  Lower 
Grerman^,  from  the  eleventh  to  the  fifteenth  centuries.  Its  finest  productions  are  dated  in 
the  period  of  the  Hohenstaufen,  frt)m  1136  to  1254,  called  also  the  Minnesanger,  the 
trouveure  and  troubadours  of  Germany.  The  Nibelungen-lied,  the  finest  epic  in  this  lan- 
guage, is  supposed  by  Winter  to  have  been  composed  in  1290,  by  Conrad  of  W&rtzburg. 

The  German,  called  also  neu  hock  Deutsch,  in  which  distinction  must  be  made  between 
the  written  and  the  spoken  language.  The  latter  is  divided  into  a  great  number  of  very 
difibrent  dialects,  subdivided  into  several  sub-dialects  and  varieties.  The  written  language 
b  nowhere  spoken  by  the  people ;  it  was  formed  at  the  period  when  Luther,  rejecting  the 
Middle  Higk  and  the  Middle  Low  German,  adopted  in  preference  the  dialect  of  Misnia  or 
Meissen,  which  had  begun  to  be  written  much  later.  This  Misnian  dialect,  ablv  employed 
by  that  great  man  and  his  numerous  followers,  soon  became,  as  the  language  of  books  and 
of  good  society,  common  to  all  well-educated  Germans,  and  also  ranked  as  the  learnt  lan- 
guage of  the  north  and  ^reat  part  of  the  east  of  Europe.  The  literature  of  Gcamany,  in 
regard  to  the  quality  of  its  productions,  rivals  those  of  France  and  England,  and  surpasses 
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them  in  abondaiioe.  The  German  is  the  richeet  in  words  of  any  langua^  in  Europe ;  and 
this  distinction  it  owes  to  the  great  number  of  its  monoflTllabic  roots,  with  which  it  creates 
new  terms  ad  infinUum^  by  derivation  and  composition,  its  principal  dialects  are,  the  Swiss; 
the  Rhenidi ;  the  Danubian,  with  its  four  sub-dialects,  the  Bavarian,  the  Tyrolean,  Austrian, 
and  Bohemo-Hungaro-Silesian ;  and  the  Franconian,  or  Mittel-Deutsch.  To  these,  on  the 
anthori^  of  Adelung,  we  may  add  two  others,  remarlmble  for  the  strange  admixture  of  words 
totally  nreign ;  these  are,  the  Oerman  Jewish ;  and  the  Rothwelsh,  spoken  by  the  Jeniah 
or  Jaoner,  who  are  generally  reported  to  be  thieves  and  vagabonds.  It  contains  a  multitude 
of  terms  and  expressions  quite  different  ftomCrerman.  , 

The  Saxon,  or  Cimbric,  which  comprises  the  idioms  anciently  spoken  by  the  Cimbri ;  also 
by  the  Anfli,  who,  with  the  Jutes  and  Saxons,  afterwards  made  so  great  a  figure  in'noithem 
history ;  the  Aructeri  and  Chauci,  the  Menapi,  the  Tungri,  the  &tavi,  the  Frisones,  and 
other  nations  of  less  note,  the  ancient  Saxons,  and  probably  the  Longobardi.  This  branch 
includes  the  four  following  idioms : — 

The  ancient  low  Crerman  {dU  nieder  DetUtch),  called  also  the  ancient  Saxon,  after  the 
people  who  spoke  it  This  language,  now  extinct,  was  current  throughout  Lower  Germany 
and  the  Netherlands,  except  in  the  countries  occupied  by  the  Frisones  and  the  AnglL  About 
the  commencement  of  the  seventeenth  century  it  wholly  ceased  to  be  written.  Its  principal 
dialects  are,  the  Saxon  proper,  or  idiom  of  liower  Saxonv;  the  EaHem  Saxon,  spoken  in 
varioas  sub-dialects  in  Prussia,  and  the  WeMtphalianj  or  Western  Saxon. 

The  Frisic,  formerly  spoken  along  the  coast,  fiom  the  Rhine  to  the  Elbe,  by  the  Frisones, 
and  their  allies  the  Chauci,  the  ancestors  of  the  present  Frisians,  who  are  now  far  ftom 
nomeioas,  and  speak  a  lan^ruage  very  different  finom  the  ancient  Frisic,  being  mixed  with 
other  idioma  Its  three  prmcipal  dialects  are,  the  Batavian  Frisic,  the  Westphalian  Frisic, 
and  the  North  Frisic,  or  Cimbnc. 

The  Netherlandish,  or  modem  Batavian,  has  two  principal  dialects,  the  Flemish,  and  the 
Hollandish,  or,  as  it  is  commonly  called  in  this  country,  the  Dutch,  The  Flemish  is  spoken 
in  the  southern  provinces  of  the  kingdom  of  the  Netherlands,  excepting  those  where  Ger- 
man and  French  are  spoken.  It  was  the  written  and  oral  language  of  the  seventeen  pro- 
vinces once  subject  to  the  Counts  of  Burgundy.  After  their  extinction,  and  under  the 
l^Mniflh  rule,  the  Flemish  idiom  gradually  gave  way  in  the  north  to  the  Dutch,  in  the  sooth 
to  the  French  language.  The  Dutch  is  spoken  in  different  varieties  in  the  seven  provinces 
of  the  North,  and  in  some  bordering  districts  of  the  South :  with  certain  changes  and 
admixtures  it  is  also  spoken,  or  at  least  understood,  in  the  various  settlements  founded  by 
the  Dutch  in  Aft-ica,  Oceania,  and  America,  and  in  several  places  in  Ceylon,  India,  and  the 
peninsula  of  Malacca;  in- South  Africa;  at  the  Cape  of  Hope;  and  on  the  American  con- 
tinent in  Guiana.  Some  descendants  of  Dutch  settlers  also  in  the  United  States  retain  their 
native  language.  It  was  only  in  the  sixteenth  century  that  this  vulgar  idiom  of  the  pro- 
vince of  Hollimd,  in  some  degree  polished  and  improved,  became  the  national  language  of 
the  Dutch.    It  is  a  mixture  <h  ancient  Francic,  Frisic,  and  low  German. 

The  Scandinavian,  or  Normanno-Gothic,  comprises  the  idioms  formerly  spoken  by  the 
Jutes,  the  Goths  or  Gkitas,  and  other  less  considerable  nations  of  pure  Gfothic  race.  There 
are  five  different  idioms  in  this  branch : — 

The  MoBso-Gothic,  formerly  spoken  by  the  Goths  established  in  Moesia.  According  to 
Grimm,  this  is  the  richest  of  the  Grermanic  lan^ages  in  grammatical  forms :  it  has  not  less 
than  fifteen  declensions,  with  120  cases,  and  sixteen  conjugationa  The  Mceso-Gothic  has 
been  dead  many  centuriea  Its  most  ancient  producti<xis  are,  the  famous  Codex  Argenteus 
of  Upsal ;  and  other  fiagments  of  the  translation  of  the  Bible,  made  between  the  years  360 
and  380,  by  Bishop  Ulphiks.  The  Mceso-Goths  appear  to  have  been  the  first  to  embrace 
Christianity  of  all  those  nations  who  overthrew  the  Koman  empire. 

The  Normannic,  called  by  Grimm  the  AU-Nordisch,  It  is  the  language  of  the  Edda,  of 
the  Voluspa,  and  other  poems  of  uncertain  date,  and  was  generally  spoken  throughout  Scan- 
dinavia in  the  ei^th,  nmth,  and  tenth  centuries. 

The  Norwegian,  ancient  Norwegian,  Norrcena  tunga,  not  to  be  confounded  with  the 
naodem  Norwegian  or  Norsk,  which  is  only  a  dialect  of  the  Danish.  Its  principal  dialects 
are,  the  Icelandic,  the  Norwegian  proper,  the  Dalska,  or  Western  Dalecarlian,  the  J&mt- 
landish,  and  the  Norse,  spoken  in  the  Shetland  Isles. 

The  Swedish  (Svenskt),  spoken  by  the  Swedes  throughout  the  greater  part  of  the  Swed- 
ish monarchy ;  also  in  the  principal  towns  of  Finland  and  the  isle  of  Runoe,  in  the  Russian 
empire.  It  has  two  principal  dialects,  the  Swedish,  and  the  modem  Gothic,  subdivided  into 
several  sub-dialects  and  varieties. 

The  Danish,  spoken  by  the  Danes  in  Denmark,  and  in  their  Asiatic,  African,  and  Ame- 
rican settlements;  also  by  the  higher  classes  in  the  Ferde  Isles,  and  in  Iceland.  It  has  two 
principal  dialects,  each  having  several  sub-dialects  and  varieties :  the  Danish  proper,  which 
includes  the  insular  Danish,  the  ancient  sub-dialect  of  Bomholm,  the  modem  Norwegian, 
and  the  idiom  of  Scania.  The  Juilandish,  or  modem  Jutic,  including  the  Normanno-Jutic, 
the  Dano-Jutic,  and  the  Anglo-Jutic. 
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The  Anfflo-Britannic  (not  to  be  confcqnded  with  the  Briii$k,  which  is  Wdih\  oompraec 
cmly  two  idiomB. 

The  Anglo-Saxon,  formed  by  a  mixtare  of  the  idiomf  spoken  by  the  Angll,  the  flaicitu^ 
and  the  Jutes,  who,  invited  by  the  Britons  against  the  Picts,  finally  took  possession  of  the 
country,  where  their  language  was  successively  preserved  in  three  dialects,  until  the  eighth 
century.  During  the  invasions  and  temporary  ascendency  of  the  Danes,  it  was  so  modified 
as  to  become  Dano^Saxan,  or  rather  this  may  be  called  a  dialect  of  the  Anglo-Saxon.  For 
several  centuries  this  language  has  been  totally  dead. 

The  English,  spoken  in  England,  in  the  esst  and  south-esst  of  Scotland,  in  part  of  Ireland 
and  of  Wales;  in  the  Shetluid  Isles,  in  the  iiles  of  Jersey  and  Guernsey,  m  the  British 
colonies  of  Asia,  Oceania,  Afirica,  and  America.  It  m  the  national  language  of  the  United 
States  of  America.  It  is  also  cultivated  and  spoken  by  a  great  number  of  persons  of  difler- 
ent  nations  in  all  parts  of  the  world  on  account  of  its  literary,  political,  and  commercial 
importance :  the  two  latter  considerations  render  it  very  current  in  the  kingdom  of  Hanover, 
in  the  Ionian  Isles  and  Malta,  in  Portugal  and  Brazil,  and  in  the  republic  of  HaytL  The 
English  language  is  a  mixture  of  the  ^Oiflo-Saxon  and  the  Neustnan  French  or  Frances 
Norman,  with  some  Celtic  words,  and  a  few  of  ancient  British  origin.  It  has  imported 
largely  from  the  Greek  and  Latin,  as  knowledge  and  culture  advanced  in  the  nation.  If  the 
number  of  words  in  the  language  be  taken  at  Uiirty-eight  thousand,  those  of  Saxon  or  north- 
em  origin  will  be  found  limit^  to  about  ei^ht  thounnd,  the  rest  bein^  prmcipally  Greek 
and  Latin  derivatives.  Copious  and  energetic,  the  English  language  is  the  simplest  and 
most  monosyllabic  of  all  £un»ean  idioms;  and  it  is  that  also  <x  vmich  the  pnmunciatkm 
differs  most  from  the  orthography.  It  did  not  become  the  language  of  the  state  until  the 
reign  of  Edward  III.,  since  which  time  it  has  rapidly  improved.  Towards  the  commence- 
ment of  the  seventeenth  century  may  be  dated  its  regular  developement,  and  in  the  begin- 
ning of  the  eighteenth  it  took  its  fixed  and  invariable  form.  The  English  language  occupies 
one  of  the  most  eminent  places  in  European  literature ;  it  is  comparable  wiui  any  of  them 
in  elegance,  and  perhaps,  surpasses  them  all  in  energy.  It  is  no  leas  gracefiil  than  concise ; 
its  poetry  is  at  once  manly  and  harmonious ;  and,  like  that  of  the  cognate  languages  of  the 
north,  is  admirably  adapted  to  depict  the  sublimities  of  nature  and  pourtray  the  stronger  pas- 
sions :  as  the  language  of  political  and  parliamentary  eloquence,  it  i$  wUKout  a  rival.  Of 
the  number  of  its  dialects  it  might  be  difficult  to  speak  with  precision :  foreign  philologere 
distixiffuish  four  as  the  principal: — ^the  Engli$h  pro^r;  the  Northumbrian  EngUth^  cdled 
also  Dano-English  from  the  ^^eat  number  of  Danish  words  retained  in  it,  axid  spoken  in 
various  sulniialectB  in  Yorkshure,  Lancashire,  Cumberland,  and  Westmoreland :  the  Soattisk 
or  AnglO'Scandinavian,  including  the  Lowland  Scottish,  with  the  Border  language ;  and 
lastly  the  Ultra-European  English,  prevalent  in  the  English  colonies  and  in  the  United 
States.  It  has  been  merved  Siat  the  English  langvuige  Lb  spoken  by  the  greatest  number 
of  the  inhabitants  of  the  New  World. 

SvBSBCT.   5. 

The  familv  of  the  Slavonic  languages  is  widely  difilised.  From  the  neighbourhood  of 
Udina  in  Italy,  from  Sillian  in  the  Tyrol,  and  firom  the  centre  of  Germany  to  the  remotest 
extremities  of  Europe  and  of  Asia,  and  even  to  the  north-west  coast  of  America,  are  nations 
of  Slavonic  origin  to  be  found ;  the  tract  of  country  over  which  they  hold  sway  amounting 
to  about  a  sixth  part  of  the  habitable  surfiice  of  the  globe.  These  naticms  exhibit  almost  afl 
the  varieties  of  the  human  race,  both  physical  and  moral,  if  not  firom  the  most  exalted,  at 
least  to  the  most  degraded. 

The  Slavonic  languages,  so  fiur  as  is  at  present  known,  may  be  regarded  as  forming 
three  branches : — 1.  The  Russo-Illyrian.  2.  The  Bohemo-Polish.  8.  The  Wendo-Lithu- 
anian. 

(1.)  The  Rvsso-Illtrian  is  so  called  firom  its  chief  people,  the  Russians,  and  ^am  the 
general  appellation  lllyrian  fiven  to  most  of  the  nations  who  speak  Servian  or  Croate.  The 
languages  comprised  in  this  branch  are : — 

The  Slavonic,  Servian,  Serbe,  or  IHyrian,  called  also  by  some  authors  Rutena,  spoken  in 
different  dialects  bv  the  more  southern  Slavi,  generally  denominated  Dlyriana  The^  dwell 
in  the  Austrian  and  Ottoman  empires,  exceptinfi^  a  small  number,  settled  as  colonists  m  south 
Russia.  The  dialects  difi[ering  most  firom  each  other,  and  firom  the  ancient  Slavonic,  are 
the  Servian  or  Serblin,  with  various  sub-dialects ;  the  ItaHano-SlavomCy  spoken  on  the 
coast  of  Dalmatia ;  the  Uskoke,  spoken  by  the  wandering  tribes  in  Servia,  Bosnia,  Dalmatia, 
Croatia,  Maritime  Hungry,  and  Camiola.  It  is  mixed  with  many  Turkish  words.  Lastly, 
the  Bulgarian,  spoken  in  Bulgaria,  in  the  Ottoman  empire. 

The  Russian,  Ruski,  or  modem  Russian,  spoken  throughout  ^the  Russian  empire  by  the 
Russians,  who  are  the  ruling  nation;  also  spoken  in  a  great  part'of  Gallicia  and  part  of  Hun- 
gary in  the  Austrian  empire.  Since  tiie  reign  of  the  Uzar  Peter,  when  the  Slav  venski  was 
abandoned  for  the  Ruski,  it  became  the  lauiguage  of  literature  and  of  business  throughout 
Russia.    It  has  the  following  dialects,  which  diror  little  fix>m  each  other,  the  Valiki'Ruskif 
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or  Rmniaii  of  Grett  Rnasia;  the  MmUi^IUuki,  or  Roanan  of  Little  Rusoa;  the  SuzdoHan; 
the  Ohnetxian^  and  the  Ruaniae. 

The  Croate,  spoken  by  the  Cioatea  or  Khorbates,  who  deli^fht  to  call  it  the  Idyrian. 

The  Wende  or  Winide^  spoken  by  several  Slavonic  nations  subject  to  the  Austrian 
empire,  and  known  by  diflbrent  namea  m  the  countries  they  inhfibit  In  the  Wende 
appear  to  be  distinguished  three  principal  dialects,  the  Camiolan,  the  Carinthian,  and  the 
ntyrian* 

(2.)  The  BoHXMO-POUBH,  named  from  its  two  principal  nations,  the  Bohemians  and  the 
Poles.  The  langoagea  belon^n^  to  this  branch  are  the  Bohemian  or  Ckekhe,  including  the 
Bohemian  proper,  ani  certain  idnms,  bearing  the  character  of  principal  dialects,  and  spoken 
io  the  Anstrian  empire. 

The  Bohemian  proper,  or  Chekhe,  is  spoken  m  several  very  diflbrent  sub^ialects  by  the 
Chekhes'br  Cxecks,  better  known  by  the  appellation  of  Bohemians.  The  dialect  of  Prague 
is  the  most  elegint  and  pure.  The  others  are  the  Siotooc,  the  /fmtnac,  the  Straniac,  the 
PoMtekmnk^  the  SaUathmc^  and  the  Ssotae. 

The  Polish  is  spoken  by  the  Poles,  called  in  the  middle  ages,  Lechen  or  Liachy.  They 
fonn  more  than  three-feurths  of  the  popolaticNH  of  the  present  Russian  kingdom  of  Poland, 
almost  the  whole  population  of  the  {vovince  of  Cracow,  and  of  the  western  part  of  Ghdlicia, 
in  the  empire  of  Austria.  They  also  form  three-fourths  of  the  population  of  Uie  ffrand 
duchy  of  PosMi,  two-thiids  €€  that  of  West-Prussia,  and  part  of  that  of  Silesia.  The  Polish 
IB  also  the  natkmal  language  of  the  nobility  and  part  of  the  commonalty  in  all  the  countries 
fcrmerly  bekm^fin^  to  the  kingdom  of  Poland,  and  is  spoken  by  thousands  of  colonists  in 
Russia.  Its  pnncipal  dialects  are  those  of  Great  Poland,  of  Little  Poland,  of  West  Prussia, 
of  Maasovia,  of  Polish  Silesia,  of  the  Geralys  or  highlanders,  belonging  to  part  of  the  Carpa- 
thians in  Gallicia.  The  preference  given  in  Polud  to  the  Latin,  Icmg  retarded  the  progress 
of  this  national  language. 

The  Serbe  or  Smbe,  spoken  until  the  fourteenth  century  by  the  Serbes,  or  Sserske.  It 
has  two  dialects ;  the  Upper  Lusatian,  and  the  Lower  Lusattan. 

(S.)  The  WniDO-LrTHVANiAii,  called  also  the  QefmanoSlavamc,  This  branch  comprises 
the  following  idioms :— > 

The  Wend,  spoken  until  the  fourteenth  century  in  difierent  dialects  throughout  the 
north  of  Germaziy,  from  Holstein  to  Pomerania,  b^  various  nations,  as  the  WagrianSf  the 
Polabes^  the  IVuziaii#,  the  ObotrUe$,  the  ftugtans^  and  the  Pomeranians,  Since  the 
fourteenth  century  it  has  been  extinct,  with  the  exception  of  the  lAnonith^  improperly 
called  the  Polabish  dialect,  which  subsisted  in  some  districts,  until  the  latter  half  of  the 
eicfateenth. 

The  Prucze  or  ancient  Prussian,  formerly  spoken  in  eleven  very  different  dialects,  by  tho 
tribes  forming  the  powerful  nation  of  the  Pruczi,  dwelling  between  the  Vistula  and  the  Pre- 
geL    It  is  almost  entirely  extinct 

The  Lithuanian  or  Littauish,  formerly  spoken  by  those  powerful  nations  the  Lithuanians 
and  Kriwitschi,  and  now  current  only  among  the  common  people ;  as  the  hii^er  classes 
speak  Polish,  with  Russian  or  German,  according  to  their  different  countriea  its  principal 
dialects  have  been  thus  classed : — ^The  lAtkuaman  proper ^  the  SamogiHanj  the  KriwiUh^ 
and  the  Pru$90-Lithuanian, 

The  Lette,  Lettwa,  Lettonian,  or  Lettish,  spoken  by  the  Letts  or  Lettons,  forming  the 
bulk  of  the  population  in  the  government  of  Mitta,  a  large  part  of  that  of  Riga,  a  small  poi^ 
tkm  of  that  of  Witepsk  in  Russia,  and  of  the  province  of  East  Prussia.  It  has  five  principal 
dialects,  subdivided  into  a  multitude  of  very  different  sulrdialects.  The  former,  accordmg 
to  Afr.  Watson,  are,  the  Lette  proper ;  the  SemgaUian  or  SengaUish ;  the  Letto-IAvortian 
or  lAefiandish ;  the  Seelian^  spoken  by  the  Seeles  in  Courland :  the  Wende  by  the  Wendes, 
in  the  north-east  of  that  duchy,  partici:dar]y  in  the  neighbourhood  of  Windau.  This  language 
abounds  with  German  phrases  and  eniressions. 

The  Slavonic  nations  employ  five  different  alphabets: — ^1.  The  Cyrilian,  invented  by  St 
Cyril  in  805,  called  also  the  Servian  or  Ruthenian.  2.  The  Gla^itic,  Slavonic,  Krukor 
vntza,  or  Divinica,  called  also  that  of  St  Jerome.  3.  The  Russian  alphabet  of  the  Czar 
Peter,  which  is  the  Cyrilian  modified  by  that  emperor :  it  has  thirty-five  letters,  and  is  in 
use  throughout  the  Kussian  empire.  4.  The  Sorabes,  Bohemians,  and  Slavo-Silesians  use 
the  Cferman  alphabet  or  character.  5.  The  other  Slavonic  nations,  as  the  Poles,  Lithua^ 
nians,  Lettes  and  Wendes,  use  the  Latin  or  Roman  letters.  To  these  five  alphabets  may 
be  added  the  Runic  Wend,  the  Greek  alphabet,  adopted,  according  to  Karamsm,  by  those 
Slavi  who,  in  the  eighth  century,  settled  m  Peloponnesus ;  and  lastly,  the  Btdgarian,  imi- 
tated firom  the  Glagolitic,  and  used  by  the  Bulgarians. 

SinMsoT.  6» 

The  ftmily  of  the  Uralian  languages,  also  called  the  Finnish  or  Chndic,  completes  the 
ethnographic -division  of  Europe. 
Fran  the  north-west  coast  of  Norway  to  the  long  chain  of  the  Urals,  and  beyond  those 
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mountainB  to  near  the  Yenisei  in  the  centre  of  Siberia,  in  another  direction  fiom  the  Leitha 
to  the  Seret,  and  fix>m  tfie  Carpathians  to  the  Danube,  nations  of  Uralian  race  live  among' 
other  nations,  and  retain  the  manners,  habits,  and  language  of  their  fore&thers.  In  raarkiDg 
the  gradations  amonff  the  people  composing  this  family,  we  may  consider  the  Hungarians 
and  me  Ostiaks  as  ejuiibitin^  the  two  extremes  in  a  moral  as  well  as  physical  respect,  not- 
withstandin^r  the  great  affinity  of  their  respective  languages. 

The  Uralian  miily  includes  fbor  branches,  according  to  Klaproth;  but  some  languages 
not  included  in  them  may  be  separately  conndered  as  a  fifth. 

The  Finnish,  or  Germanised  Finnish  Inunch,  includes  the  four  following  languages : — 

(1.)  The  Finnish  proper,  or  Sumenkieli,  spoken  by  the  Suomi,  better  known  as  the  Fina 
or  Finlanders.  Its  principal  dialects  are,  me  Finlandish,  the  Tawastian,  the  Carelian  or 
Kyriala,  the  Okmetzian,  and  the  Wataikiset 

The  EsthcHiian  spoken  by  the  Esthonians  or.  Esthen,  whose  ancestors  were  formidable 
pirates,  and  who  now  form  the  most  numerous  part  of  the  population  of  the  government  ot 
keval,  and  of  the  circles  of  Pemau  and  Dorpat  in  that  of  Riga.  Its  two  principal  dialects 
are  that  of  Reval  and  that  of  Dcnrpat 

The  Lapponian,  spoken  by  the  Sames,  better  known  as  the  Lappons  or  Laplanders^  inha- 
biting the  northern  extremity  of  Eurqfie,  partly  under  the  monarchy  of  the  Swedes,  and 
partly  under  the  Russian  empire.  Tliis  language,  which  is  said  to  have  UKire  affinify  with 
the  Hungarian  than  with  the  Finnish,  has  a  great  number  of  very  difierent  dialects,  whixk 
have  been  classed  under  tlie  Lappo-Nonoegian^  the  Lapp(hSwedi9h  (western  and  easteniX 
the  Lapp<hRus8j  spoken  in  the  circle  of  Kola,  in  the  government  of  ArchangeL  Throogfa 
the  beneficent  care  of  the  Swedish  government,  at  the  close  of  the  last  and  the  beginning 
of  the  present  century,  the  Laplanders  have  been  reclaimed  fixm  idolatry,  and  have  begun 
to  enjoy  the  blessings  of  Christianity  and  civilization. 

The  livonian,  spoken  formerly  by  the  Lives  or  Livetij  who  gradually  abandoned  this 
idiom  for  the  Lettish,  in  consequence  of  which  it  is  become  nearly  extinct 

(2.)  The  Wolgaic  branch  includes  tiie  languages  spoken  along  the  Wolga  and  its  tribata- 
ries.  They  have  a  strong  admixture  of  Turkish,  and  may  rank  under  two  classes,  the  Cbe- 
remisse  and  the  Morduine,  including  as  dialects  the  Mokshau  and  the  Ersan. 

(3.)  The  Permian  branch  includes  two  languages,  the  Permian  proper,  spoken  by  the 
Komi  or  Permians,  and  the  Syrenes  or  Syranes ;  and  the  Wotieqtie,  spoken  by  the  Udi  or 
Wotiaks  scattered  among  the  governments  of  Wiatka,  Oremburg,  and  Kasan.  They  are  all 
Christians,  and  the  most  industrious  people  of  Uralian  race  in  the  Russian  empire,  except 
the  Fins  and  perhaps  the  Esthonians. 

(4.)  The  Hungarian  branch  includes  the  following  languages : — 

The  Hungarian  or  Magyar,  spoken  by  die  Magyars  or  Hui)garians.  They  form  about  a 
third  of  the  population  of  Hungary,  and  almost  a  fourth  of  tluit  of  Transylvania;  several 
thousands  also  of  this  people  are  settled  in  the  Bukowine  in  Grallicia,  and  about  forty  thou- 
sand, in  Moldavia,  under  the  Turkish  sway.  The  Hun^ian,  according  to  Czaplovicz,  has 
four  prificipal  dialects : — 1.  The  Palocxen,  2.  The  dialect  of  the  Magyars  beyond  the 
Danube,  3.  That  of  the  Magyars  of  the  Theiss ;  and  4.  That  of  the  Szekler,  living  in 
Transylvania,  in  the  Bukowine,  and  in  Moldavia.  The  Hungarian  language  is  very  hanno- 
nious ;  and  is  mixed  with  many  foreign  words,  especially  Slavonic,  German,  and  Latin. 

The  Wogoule,  spoken  by  the  Mansi  or  Manskum,  more  known  as  the  Woguls,  and  called 
Wogoulitshe  by  the  Russians.  They  are  almost  all  Christians,  and  live  principally  as 
hunters  and  fishermen,  scattered  over  the  government  of  Saratow,  in  the  high  vallej^  of  the 
Ural,  in  that  of  Perm,  and  in  that  of  Tobolsk,  between  Kourjan  and  Beiisow.  Klaproth 
distinguishes  in  it  four  dialects,  that  of  Chiasow,  those  of  Werchoturia,  and  Cherdin,  and 
that  of  Beresow  in  the  government  of  Tobolsk. 

The  Ostiak,  or  Obi-Ostiak,  which  is  not  to  be  confounded  with  the  Yenisei  family.  The 
As-jacks  or  Ostiaks  of  the  Obi,  who  speak  this  language,  are  mostly  Christians ;  some  are 
still  idolaters.  The  principal  dialects  are  Uiose  of  Beresow,  Lumpokcl,  Wass-irgvn,  and 
Narym,  Under  the  branch  still  uncertain  are  ranked  the  Hunniac,  the  Atoar,  the  Bu^s- 
riajiy  and  the  Chazar. 

CHAPTER  n. 

ENGLAND. 

The  British  islands,  placed  nearly  in  the  north-western  angle  of  Europe,  command  pecu- 
liar advantages,  no  less  for  natural  strength  in  war,  than  as  an  emporium  of  commerce  in 
peace :  on  the  southern  side,  they  are  almost  in  contact  with  France,  Holland,  and  Germany, 
for  ages  the  most  enlightened  and  flourishing  countries  of  the  civilized  world ;  on  the  east, 
a  wide  expanse  of  sea  separates  them  from  Uie  bleak  region  of  Scandinavia;  on  the  west, 
they  overlook  the  Atlantic  Ocean,  whose  limit  in  another  hemisphere  is  the  coast  of  Ameri- 
ca ;  wliile,  in  the  extreme  north  they  may  be  almost  said  to  face  the  unexplored  expanse  of 
the  Polar  Sea.    Exclusive  of  the  northern  insular  appendages,  they  may  be  considered  as 
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■itoAtod  between  the  fiftieth  and  fifty-ninth  degraea  of  north  btitnde,  ami  between  tim 
•eccnd  decree  of  eaot  uid  the  tenth  of  west  lonptude.  Thej  ue  ^eognphiolly  divided 
into  two  iilanda  of  unequal  magnitude.  Greet  Britain  and  Iielaod :  Bntain,  again,  is  divided 
into  two  unequal  parts:  England,  which,  including  Walee,  contains  57,960  egutie  milee; 
■nd  Scotland,  which  contain!  30,500.  The  three,  thou^  united  into  odo  kingdmi,  remc- 
tirelf  exhibit  pecuiiaritiea  which  cbancteriae  them  as  fatinct  countriea.  It  vnll,  therefim, 
be  requisite  to  describe  each  separately,  conmencing  with  England,  the  seat  of  empire  and 
legislation.  The  chapter  which  treats  of  England  will  aflbrd  the  proper  place  for  many 
details,  particularly  of  a  political  nature,  which  are  alike  ^tplicaUe  to  the  two  aister 
countriea. 
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Sktt.  L— GmcroJ  Outline  and  Aipeet. 
.  BngUiul  ia  bounded  on  the  Booth  bj  the  Engliah  Cbuinel,  interpoaed  between  its  coast 
and  that  of  FWtca;  on  tha  eut  by  the  Garman  Se*,  on  th«  north  by  Scotland,  fium  which 
it  is  aepanted  bj  the  Tweed,  the  Cheviot  hiUa,  and  the  fVitbof  Solway;  on  the  west  by  the 
Iriah  Sea  and  St  George's  Channel :  the  pitHncmtoiy  of  the  I^nd's-E^nd,  fbrming  its  Boulh- 
weBt«ni  extremitr,  facei  the  vast  ezpaiue  of  the  AUantic. 

The  greatest  dimeoBiiHi  of  Englaiid  ia  firan  soatfa  to  north,  between  the  Lizaid  Point, 
«o  68'  N.,  and  Berwick  era  Tweed,  55=  45'  N. ;  (bar  hundred  miles  in  length.  The  points 
of  extreme  brwuilh  are  the  lendVSW  (Jg.  104.),  in  6=  41'  W.,  and  Lowestofie,in  1°44'  E., 
ftoming  a  spaceof  about280imle8.  There 
it  DO  point,  however,  where  a  line  of  this 
ezt«nt  can  be  carried  acnm  the  ialand,  and 
the  northern  put  does  not  (u  an  average 
exceed  coe  hundred  miles  in  breadth. 

The  surface  of  England  is  of  a  diversifi- 
ed character;  the  eastern  districts  are  in 
general  level,  and  there  are  sevenl  direc- 
ticras  in  which  hundreds  of  miles  may  be 
travelled  without  seeing  a  hill.  Along  the 
western  side  of  the  island  are  large  bacts, 
not  onlf  hilly,  but  sometimes  rising  even  to 
'*■'**'■  mounlBjn  grandeur.    Such  are  the  connties 

of  Comberland  and  Weatmoiflland,  Hk  Ueak  ridge  of  Ingleborou^h,  extending  like  a  spine 
throogfa  the  north  tiC  England :  of  the  same  chancter  are  Derbyshire,  the  Whde  principalis 
of  Wales,  and  a  great  part  of  Devon  and  Cornwall.  These  tracts  exhibit  all  the  variettes  of 
moiintun  scenery:  in  Cumberland,  encbcling  little  plains  filled  with  beautiAil  lakes;  in 
Wake,  enclodng  narrow  valleys  throagh  which  the  rapid  moontain  stream  dashes;  in  Der- 
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With  one  ezcepticti,  the  moit  impcrtuit  riven  ot  EagUai  tnvene  the  bnuJth  of  tba 


ftnd  vaioable ;  flowing  throneb  broftd  vmlea  ind  w^-cpreadtiv  pUins. 

The  TbuMt,  though  not  Ue  knreat,  deterret  to  be  rtnhed  m  the  fint  of  Kituh 
It  origiiutea  from  a  number  of  riviSsta  on  the  b^en  of  Wilta  tnd  OloucMtavhiie, 


OloucMtavhiie,  which. 
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unitiimf  at  Cricklade,  ibnn  a  stream  which  is  about  nine  feet  broad  in  summer,  and  is  called 
the  Thame.  Near  Oxford  it  receives  the  Cbarwell  and  the  Isis,  aswiming  on  its  junction 
with  the  latter  river  the  compound  name  of  Tamesis,  which  has  been  abbreviated  into  Thames. 
After  a  course  almost  southward  to  Reading,  it  winds  northward  through  the  wooded  vale  of 
Henley  and  Maidenhead,  and  thence  by  the  castellated  heiffhts  d  Windsor.  Its  course  to 
London  is  bj  Chertsey,  Hampton,  Twickenham,  and  Richnumd,  among  the  magnificent 
woods  and  pdacea  of  this  pandise  of  England.  Near  Teddinffton  its  current  is  slightly 
acted  upon  by  the  extreme  ebb  and  flow  of  the  tide,  which  ris^nigher  in  this  than  in  any 
other  river  m  Europe.  It  divides  the  capital  into  two  unequal  parts,  having  on  its  northern 
bank  the  cities  of  London  and  Westminster,  and  on  its  souuiem  the  borough  of  Southwark. 
Below  London  Bridge  it  is  navijrable  for  vessels  of  large  burthen ;  its  ample  channel,  and  the 
^lacious  docks  connected  with  it,  are  there  constantly  filled  with  forests  of  masts,  and  seem 
to  contain,  as  it  were,  the  wealth  of  the  world.  It  winds  its  way  to  the  ocean  through  a 
eountiy  presenting  few  objects  of  interest,  except  the  vast  naval  establishments  situat^  on 
the  sooth  bank  of  the  river.  Woolwich  claims  particular  attention,  not  only  on  account  of 
the  royal  dockyard,  and  the  national  dep6t  of  arUllery,  but  for  its  military  academy,  which 
ranks  as  the  first  in  the  empire.  The  estuary  of  the  Medway,  opening  into  the  river  fiom 
Kent,  afibrds  commodious  sites  for  the  naval  stations  of  Chatham  and  Sheemeas.  The  entire 
course  of  the  Thames  is  about  230  mile& 

The  Trent,  with  its  tributary,  the  northern  Ouae,  traverses  the  whole  midland  territory  of 
Rnyland,  and  several  of  its  principal  manuftcturing  districts,  to  which  it  aflbrds  a  communi- 
cation with  the  eastern,  and  by  canals  with  the  western,  ocean.  It  rises  among  the  k>w 
Staflbrdshire  hills,  and  at  Burtou,  it  becomes  navigable  for  vessels  of  moderate  sixe.  Re- 
oeivinff  the  Dove  and  Derwent,  which,  after  dashing  through  the  rocky  recesses  of  Derby- 
shire, nave  alreadv  subsided  into  peaceful  streams,  it  passes  Nottingham,  and  at  Gainsborougfa 
becomes  navigable  for  steam4)oati,  and  other  vessels  of  larger  burthen.  After  a  fiirther 
coarse  ci  about  thirty  miles,  it  flows  into  the  Humber,  alreadv  rendered  a  broad  estuary  by 
the  Ouse,  which  has  collected  the  principal  streams  of  Yorkshire.  The  Ouse,  formed  by 
the  confluence  of  the  Aire  and  the  Swale  from  ^e  uplands  d  the  North  Ridinff,  is  subse- 
quently augmented  by  the  Wharfe.  The  Aire,  with  its  tributaries  the  Calder  and  Don,  ena* 
ble  it  to  communicate  with  all  the  peat  manufacturing  towns  of  the  West  Riding,  and  the 
confluence  of  the  Derwent  fixxn  the  East  Riding  renders  it  equal  in  magnitude  to  the  Thames. 
The  Ouse,  with  its  branches,  forms  one  of  the  most  useful  and  least  beautiful  of  Enpfliah 
rivers.  It  winds  a  sluggish  ooorse  through  manufacturing  districts  and  rich  arable  fields 
without  any  diversity  of  scenery.  The  Humber,  formed  bv  the  junction  of  the  Trent  and 
Ouse,  resembles  an  arm  of  the  sea;  and  its  trade  contributes  mainly  to  the  commercial 
proroerity  of  HulL 

Tm  Severn  is  the  only  great  stream  which  runs  from  north  to  south  for  a  considerable  part 
of  its  course.  Rising  in  Wales,  near  the  foot  of  Plinlimmon,  it  flows  through  the  vales  of 
Montgomery ;  and,  afler  windmg  round  Shrewsbury,  directs  its  course  to  the  southward, 
throng  some  of  the  riclfest  and  most  beautifhl  {^ains  of  England,  passing  by  the  cities  of 
Wocceeter,  Tewkesbury,  and  Gloucester.  In  commercial  importance  it  also  ranks  high, 
since  it  flows  through  Colebrook  Dale,  and  other  principal  seats  of  the  iron  trade ;  while  the 
tracts  on  its  lower  course  have  for  ages  been  distinguished  for  the  manufteture  of  fine  wool- 
lens. Its  navigation  is  not  firee  fhrni  obs^ictions,  but  much  has  been  done  to  obviate  these 
disadvantages,  and  to  connect  the  Severn  by  canals  with  the  other  ^reat  rivers.  In  approach- 
ing Bristol,  it  receives  the  Wye,  which,  rising  in  Wales,  flows  thr^gh  scenery  that  renders 
it  the  most  picturesque  of  English  rivers.  Tne  Severn  then  expands  into  the  estuary  of  the 
ftistol  Channel,  the  seat  of  a  commerce  once  second  only  to  that  of  the  metropolis,  but  now 
surpsuBsed  by  that  of  Liverpool 

The  other  rivers  of  England  are  onall;  the  Eden,  the  beantiffal  river  of  Cumberland, 
forms  the  Sdway ;  the  Mersey  of  Lancashue,  with  iU  tributary  the  Irwell,  is  important,  for 
the  mass  of  commodities  which  it  conveys  finora  the  great  manufhcturing  districts  to  liver- 
pool  ;  the  southern  Ouse,  combines  with  me  Witham  of  Lincolnshire  in  forming  that  broad, 
shallow,  marshy  estuary  called  the  Wash,  through  which  is  exported  a  considerable  quantity 
of  grain  ftam  the  agricultural  districts;  the  Tjrne  and  the  Tees  in  the  north  of  England  are 
the  channels  of  extensive  trade ;  the  Tyne,  in  particular,  which  carries  down  the  product 
of  the  vast  coal  mines  of  Newcastle. 

The  lakes  of  England  occur  principally  in  the  counties  of  Cumberland  and  WestoMreland, 
which  are  denominated  the  country  of  the  lakes.  These,  of  which  Windermere,  the  largest, 
is  only  twelve  miles  long  and  one  broad,  have  been  raised  to  distinction  by  the  taste  of  the 
age  for  picturesque  beautT,  rather  tbui  as  geographical  features  of  the  oonntr]^.  Their 
number,  which  is  considerable,  entitles  them  to  notice ;  and  a  description  of  them  will  aooom- 
pany  that  of  the  districts  to  which  they  belong. 

SacT.  n. — Natural  Qtography, 
This  subject  will  be  treated  under  the  heads  of  Oeolqgy,  Botany,  and  Zoology. 
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Bwmur.  1. — Geology  of  England. 

While  in  Scotland  the  prevailing  fonnations  belong  to  the  primitioe  and  tranntiim  claaBea, 
in  England  the  deposits  that  most  abound  are  the  secondaryj  tertian,  and  aUuvial.  Hence 
it  is  that  Scotland  appears  lofty  and  ragged,  when  contrasted  with  the  hilly,  flat,  and  low 
land  of  England.  To  enable  our  readers  to  form  a  general  conception  of  the  geognosdcal 
structure  of  England,  we  shall  consider  the  mineral  formations  in  the  following  onier : — I. 
Primitive  and  Transition,    IL  Secondary.    III.  Tertiary.    TV.  AUuviaL 

L  Primitive  and  Trantition.  These  rocks  are  principally  confined  to  the  more  moon 
tainous- parts  of  England,  and  appear  most  abundantly,  in  Cumberland  and  some  neighbooiing 
counties ;  in  Wales ;  and  in  Cornwall  and  Devon. 

(I.)  Cumberland  district.  This  district  is  bounded  to  the  west  and  the  south  by  the  Irisli 
Sea  and  Morecombe  Bay ;  towards  the  north  it  descends  into  the  plain  of  the  new  red  sand- 
stone, within  tiie  basin  of  the  Eden ;  and  on  the  east  it  is  boundea  by  the  central  carbonifer- 
ous chain  of  the  north.  Within  these  limits  there  are  two  sets  of  rocks,  viz.  Plutonian  and 
Neptunian ;  the  more  central  parts  being  Plutonian,  and  the  others  Neptunian.  The  order 
in  which  they  occur,  is  as  follows : — 

1.  Granite  and  Syenite.  They  form  the  geognostical  axis  of  all  this  region,  and  extend 
from  the  centre  of  the  Skiddaw  range  to  the  neighbourhood  of  Egremont  There  is  a  fine 
display  of  the  granite  in  the  bed  of  the  Calden,  where  it  is  intersected  by  veins  of  quartz, 
and  contains,  besides  other  minerals,  molybdena,  tungsten,  wolfiam,  and  phosphate  of  lime. 

2.  A  series  of  crystalline  slaty  deposits,  forming  the  centre  of  the  Skiddaw  region,  extend- 
ing across  Cromac  lake,  and  by  the  foot  of  Ennerdale,  as  far  as  Denthill,  is  composed  of 
gneiss,  mica  slate,  hornblende  slate,  and  chiastolite  slate.  In  some  parts  of  Skiddaw  and 
Saddleback  the  curious  mineral  named  ckiastolUe  occurs :  veins  of  quartz  and  galena  occur 
in  Thomthwaite,  Newlands,  Loweswater,  and  other  places;  a  copper-mine  was  formerly 
worked  in  Newlands.    The  salt  springs'of  Borrowdale  issue  fiiom  these  rocks. 

8.  Deposit  of  cla^  slate. 

4.  An  enormous  formation  of  a  green  felspathose  slate,  intimately  associated  with  porphyry, 
like  that  of  Snowdonia  in  Wales,  and  the  Needless  Eye  in  Scotland.  The  famous  grapihite 
or  black-lead  mine  of  Borrowdale  is  situated  in  the  upper  end  of  the  valley  of  that  name, 
where  the  graphite  occurs  in  irregular  veins  associated  with  calc  spar,  brown  spar,  and 
quartz.  The  graphite  is  in  nests  in  these  veins,  and  the  veins  are  contained  in  a  Plutonian 
rock,  viz.  felspar  porphyry,  which  is  in  some  places  amygdaloidal.  Some  nests  of  graphite 
have  affiirded  dOOOZ.  worth  of  that  mineral. 

5.  Greywacke,  with  subordinate  beds  of  limestone  enclosing  organic  remains.  A  eryphaaa 
and  turritella  occur  near  to  Kirby-Lonsdale ;  a  pecten,  pla^ostoma,  trigonia,  and  patella 
near  to  Keswick.  On  the  north  side  of  the  geognostical  axis  the  Neptunian  formations  are 
repeated,  with  the  exception  of  the  greywacke  series,  which  is  probably  buried  under  the 
old  red  sandstone  and  mountain  limestone ;  and  on  this  northern  side,  notwithstanding  its 
less  extensive  developement,  there  is  a  group  of  mountains,  almost  entirely  composed  c^ 
diallage  rock,  and  other  minerals ;  of  which,  it  is  said,  no  trace  occurs  in  the  south.  These 
occupy  the  place  of  the  green  felspar  slate  and  porphyry  series  of  No.  3.  of  Wales,  afler- 
wardis  to  be  noticed ;  and  seem  to  be  in  the  precise  pkce  of  the  serpentine  of  the  Lizard  in 
Cornwall.  Further,  there  is  on  the  west  side  of  Cumberland  another  formation  of  gjanite 
and  syenite,  which  underlies,  traverses,  and  overlies  the  clay  slate,  No.  3.,  and  is  considered 
the  great  centre  of  elevation  of  the  region.  It  never  overlies,  it  is  said,  the  mica  slate, 
chiastolite  slate,  &c. ;  but  is  probably  connected  with  veins  of  syenite,  and  other  detached 
masses  of  crystalline  rock,  which  do  not  belong  to  the  ordinary  rocks  of  superposition.  A 
range  of  transition  limestone  extending  from  Mellam  in  Cumberland  to  the  neighbourhood 
of  Wasdale  Head  in  Westmoreland,  nearly  across  the  whole  region  we  are  now  describing, 
is  finally  cut  off  by  a  protruding  mass  of  granite,  newer  than  the  limestone. 

(2.)  Wales,  including  the  Isle  of  AngJesea.  The  Neptunian  and  Plutonian  rocks  in  this 
extensive  district  are  arranged  as  follows : — 1st,  Granite  rising  among  the  clay  slate  strata  in 
the  Isle  of  Anglesea.  2dly,  A  group  of  slaty  rocks  consisting  of  mica  slate,  chlorite  slate,  and 
quartz  rock.  These  appear  upheaved  by  the  subjacent  granite.  They  occur  in  the  Isle  of 
Anglesea.  In  this  island  are  the  great  Mona  marble  and  Paris  copper  mines,  in  which  the 
ore  is  common  copper  pjrrites.  The  Mona  marble,  a  beautiful  compound  of  marble  and  ser- 
pentine, occurs  among  these  rocks.  8dly,  A  great  group  containing  a  veiy  large  proportion 
of  felspathose  rocks  and  porphyries.  Of  these  the  district  of  Snowdonia  is  probably  the 
lowest  portion.  Some  of  the  slates  of  the  Snowdon  range  contain  organic  remains,  princir 
pally  of  shells,  some  of  which  appear  referable  to  the  genus  Producta.  4thly,  A  vast 
deposit  of  clay  slate.  5thly,  Greywacke,  which  forms  the  uppermost  or  newest  member  of 
the  great  series  of  deposits.  Connected  with  these  series  are  great  beds  of  limestone. 
Fossil  organic  remains  are  met  with  in  this  series,  and  much  more  abundantly  than  in  the 
deeper-seated  slates.  Corals  of  various  kinds,  crinoid  animal  shells,  and  Crustacea  occur 
among  these  rocks,  in  a  fossil  state.    Of  fishy  the  remains  of  bones,  teckh,  and  the  defensive 
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fiii4x)ne8  named  ichthyodondiUSf  are  met  with.  In  the  lists  of  organic  remains  of  these  dates 
we  find  extinct  genera,  and  genera  that  still  exist :  and,  judging  from  the  nature  of  the 
remains,  we  infer  that  some  of  the  animals  were  inhabitants  <^deep,  others  of  shallow,  seas. 
The  organic  remains  in  greywacke  rocks  are  rare,  and  finrm  a  very  small  proportion  to  the 
extent  of  the  rock. 

(3.)  ComwaU  and  Devon.  In  this  district  of  England  the  rocks  of  the  primitive  class 
are  arranged  in  the  following  order : — 1st,  Chranite.  There  are  four  great  projecting  masses 
of  granite  rising  through  the  bounding  slaty  strata :  they  send  arms  or  veins  among  the 
Neptunian  strata,  and  have  upraised  and  variously  modified  them.  The  granite  is  traversed 
by  contemporaneous  veins  of  granite,  and  also  encloses  contemporaneous  masses  and  veins 
of  a  compound  of  quartz  and  schorl,  named  $chorl^rock.  It  is  also  traversed  by  veins  of 
porphyry,  called  ehan.  2dly,  Resting  upon,  or  adjacent  to,  the  granite  there  is  a  vast  deposit 
of  clay  slate,  named,  in  the  county,  kUtas,  It  abounds  in  ores,  hence  is  sometimes  named 
met€tuiferou$  slate.  Where  in  the  vicinity  of  granite,  there  is  interposed  gneiss  or  mica 
slate,  or  both ;  and  in  many  parts  it  contains  subordinate  beds  of  greenstone,  felspathose 
slate,  die.  3dly,  Apparently  above  the  preceding  slates  there  occurs,  in  two  places,  a  form- 
ation of  eerpentine^  which,  in  the  lizard,  contains  diaUagre  rock,  talc  slater  hornblende 
elate^  and  mita  date,  and  appears  to  occur  below  tiie  greywacke.  4thly,  Cfrevwacke.  This, 
which  appears  to  form  a  great  mass,  is  the  uppermost  ai^  newest  member  of  the  stratified 
series.    It  contains  considerable  beds  of  limestone,  including  various  organic  remains. 

Mine$  in  Cornwall  and  Devon.  Cornwall  and  Devonshire  present  three  principal  mining 
districtB.  The  part  of  Cornwall  situated  in  the  vicinity  and  to  the  southward  of  Truro,  the 
neighbourhood  of  St  Austle,  and  the  neighbourhood  of  Tavistock.  The  first  of  these  dis- 
tricts is  the  most  important  of  the  three,  fimn  the  number  and  richness  of  its  mines,  in  which 
copper,  tin,  and  lead  are  obtained.  The  ores  of  copper,  which  are  principally  copper  pyrites 
and  gray  copper,  form  regular  veins,  having  a  direction  nearly  firam  £.  to  W.  in  the  rock 
namM  kUlae ;  and  sometimes  in  the  granite  which  projects  amongst  the  slaty  strata.  The 
tin  occurs  principally  in  veins,  which,  like  the  precedmg,  traverse  the  killas  and  ^panite. 
They  have  also,  verv  often,  a  directicNn  nearly  from  E.  to  W. ;  they  have  a  difierent  mclina- 
tion  fiom  that  of  the  copper  veins,  which  mtersect  and  interrupt  them,  and  which  are, 
oonaequently,  newer.  The  tin  also  occurs  in  contemporsneous  masses  and  veins,  and  dis- 
seminated through  the  granite.  Some  veins  aflbrd,  at  the  same  time,  copper  and  tin ;  but 
most  of  them  produce  only  one  of  these  metals  in  any  quantity.  There  are  also  in  Cornwall 
cross  veinBj  that  intersect  the  veins  both  of  copper  and  tin ;  these  contain  argentiferous  galena, 
native  silver,  and  ores  of  silver.  Near  to  Tavistock  there  are  veins  of  CM»per,  tin,  and  lead. 
Mines  of  antimoinr  occur  at  Huel  Boys  in  Devonshire,  and  at  Saltash  in  Cornwall.  The  tin 
and  copper  ores  or  Cornwall  are  accompanied  with  arsenical  pyrites,  which  is  turned  to  profit 
hf  manu&cturing  oxide  c^  arsenic  from  it 

IL  Secondary  Rocke.  The  rocks  of  this  class  form  the  laivest  portion  of  the  surface  of 
England,  and  the  districts  composed  of  them  are  generally  &t  or  hilly ;  never  assuming 
the  monntainotts  character,  unless  where  the  old  red  sandstone  or  mountain  limestone  appears. 
We  shall  now  describe  the  difierent  formations  in  the  order  in  which  they  occur,  beginning 
with  the  deeper-seated  or  oldest  (the  old  red  sandstoneX  and  finwhing  our  view  with  an 
aoooant  of  the  newest,  or  chalk. 

(1.)  Old  red  tandetone.  This  sandstone,  which  is  distinguished  &om  those  newer  in  the 
series  by  its  greater  hardness  and  red  colour,  occurs  in  greatest  abundance  in  Herefordshire 
and  Brecknockshire.  Smaller  portions  cccor  in  the  Cumberland  district,  the  Isle  of  Man 
and  the  Isle  of  Anglesea. 

(2.)  Mountain  limeetone,  metalliferoue  limestone,  or  earboniferous  limestone.  This  rock 
is  generally  grey  coloured ;  sometunes,  however,  it  exhibits  various  tints  when  it  is  worked 
as  an  inferior  kind  of  marble.  Its  fhicture  is  compact,  lustre  glimmering,  and  opaque  or 
translucent  on  the  edges.  Its  structure  is  sometimes  oolitiCf  as  is  the  case  in  the  vicinity  of 
Bristol.  Veins  of  calcareous  spar  frequently  traverse  it,  aod  occasionally  contribute  to  the 
beauty  of  the  varieties  used  as  marble.  Sometimes  remains  of  the  encrinus  are  so  abundant 
in  it,  that  it  is  named  encrinal  limestone.  Its  name  carboniferous  is  from  its  sometimes 
occurring  along  with  coal,  as  that  of  metaUiferous  firom  its,  in  some  districts,  abounding  in 
ores.  It  abounds  in  organic  remains  of  various  genera  of  corals,  radiaria,  and  shells  ;  also 
some  genera  of  Crustacea  snA  fishes.  These  bear  a  strong  resemblance  to  the  fossils  of  the 
transition  limestone  in  the  greywacke  districts.  Derbyshue,  Northumberland,  and  Cumber- 
land affonl  fine  displays  of  this  formation. 

Mines  in  mountain  limestone.  The  mountain  limestone  fbrms  several  roountainoas  dis- 
tricte  in  England  and  Wales ;  in  which  there  are  three  districts  rich  in  lead  mines.  The 
first  of  these  comprehends  the  upper  parts  of  the  vallejrs  of  the  Tyne,  the  Wear,  and  the 
Tees,  in  the  counties  of  Cumberland,  Durham,  and  York.  Its  principal  mines  are  situated 
near  Aldston  Moor  in  Cumberland.  The  veins  of  sulphuret  of  lead  on  galena,  which  form 
the  principal  object  of  the  works,  traverse  alternately  beds  of  limestone  sm  sandstone.  They 
are  remarkable,  fitxn  the  circumstance  that  they  suddenly  become  thinner  and  poorer  on 
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paaaiog  from  the  limestone  into  the  8n.ndgtnnft ;  an  ananffement  pvobably  oonneeted  with 
Bome  electro-magnetic  action.     There  is  also  a  copper  mme  S.  W.  of  Akbtoa  Moor.     The 
ore  is  common  yellow  copper  pyrites,  which  is  associated  with  s(s^na  in  a  vein  of  great 
extent,  and  which  does  not  seem  to  belong  to  the  same  fonnation  as  the  other  veins  in  this 
county.    The  iron  mines  of  Ulverston  are  in  this  district     The  ore  is  red  hematite,  which 
traverses  the  limestone  in  the  form  of  veins ;  some  of  which  are  said  to  be  90  yaids  wide. 
Near  Whitehaven  great  masses  of  reniform  hematite  alternate  with  red  beds  of  mountain 
limestone.    The  second  metalliferous  district  is  situated  in  the  northern  part  of  Derbyshirei 
and  the  conti^ous  parts  of  the  neighbouring  counties.   The  districts  called  Peak  and  KingB- 
field  are  the  richest  in  ore.    The  Uende,  associated  with  the  lead,  is  worked  as  an  ore,  vad 
zinc  is  obtained  from  it    A  vein  of  copper  pyrites  occurs  at  Ecton  in  StaflKirdshire,  on  the 
borders  of  Derbyshire.    The  Derbyshire  veins  have  been  long  fiunous  on  account  of  the 
beautiiiil  minerals  they  produce,  especially  ^uor  spars,  and  also  ^m  the  interruption  which 
the  metalliferous  veins  experience  on  meeting  with  trap  rocks,  called  loadstone,  which  occun 
alternately  with  the  limestone.    The  third  metalliferous  district  is  situated  in  Flintshire 
and  Denbighshire,  which  form  the  N.  E.  part  of  Wale&    It  is  the  most  productive  next  to 
Aldston  Moor.    Besides  lead,  it  furnishes  also  calamine  or  true  ore  of  zinc.    The  mines  are 
situated  partly  in  the  mountain  limestone,  partly  in  various  rocks  of  older  formation.    To 
the  S.  W.  of  this  district  there  are  also  lead  mines  in  Shropshire :  like  the  preceding,  they 
occur  partly  in  mountain  limestone  and  partW  in  older  rocks.    They  yield  a  great  annual 
return  of  lead.    Some  mines  of  galena  and  or  calamine  are  mentioned  as  occurring  in  the 
Mendip  hills  to  the  south  of  Bristol ;  but  they  appear  to  be  now  abandoned.    Many  beavtifiil 
and  interesting  minerals  are  met  with  in  these  mines.     Of  the  vein  stones,  quartz,  in  Corn- 
wall, is  the  most  abundant ;  while  it  is  fluor  spar  and  calcareous  spar  in  Derbyshire ;  in 
Yorkshire  heavy  spar  or  sulphate  of  barytes ;  and  in  Cumberland,  heavy  spar  and  fluor  spar. 
(3.)  Coal  formation.    This,  which  is  the  most  important  of  the  secondary  deposits,  fbUowv 
in  the  regular  succession  the  mountain  limestone,  on  which  it  therefore  rests.    The  lower 
beds  of  this  deposit  sometunes  alternate  with  the  upper  strata  of  the  mountain  limestoneL 
The  rocks  of  which  it  is  composed  are  shale,  sandstone,  clay  ironstone,  indurated  day,  and 
coal,  alternating  in  various  ways  with  each  other.    The  shale,  sandstones,  ironstones,  and 
clays  contain  numerous  ibssil  remains  of  extinct  species  of  plants,  rarely  of  animals,  the 
animal  remains  occurring  principally  in  the  limestone.    No  country  of  the  same  size  in  the 
world  afibrds  so  much  coal  as  £n|[land,  and  nowhere  has  its  natural  and  economical  history 
been  so  well  examined  as  in  this  island.    Messrs.  Conybeaxe  and  Phillips  arrange  the  di&raat 
coal  districts  in  the  following  manner  :•— 

1.  Ck>al  district  north  of  the  TVent,  or  grand  Penine  chain. — 1.  Northumberland  and 
Durham.  2.  North  of  Yorkshire.  3.  South  York,  Nottingham,  and  Derby.  4.  South  of 
Derby.  5.  North  Staffi>rd.  6.  South  Lancashire.  7.  North  liancashire.  8.  Cumberland 
and  Whitehaven.    0.  Foot  of  Crossfell. 

2.  Central  coal  district,--!.  Ashby  de  la  Zouch.  2.  Warwickshire.  3,  South  Btafibrd 
or  Dudley.    4  Indications  near  the  Lickey  hill,  &c. 

3.  Western  coal  district,  divided  into,  1.  North  Western  or  North  Welsh.—l.  Me  of 
Anglesea.    2.  Flintshire. 

'4.  Middle  western  or  Shnytskire, — 1.  Plain  of  Shrewsbury.    2.  Colebrook-dale.    2,  The 
Clee  hills  and  South  Shropshire.    4.  Near  the  Abberley  hilL 

5.  South  Western. — 1.  South  Wales.  2.  Forest  of  Dean.  3.  South  Gloucester  and 
Somerset 

These  different  districts  are  accurately  described  in  Conybeare  and  Phillips's  Geology  of 
England  and  Wales. 

Changes  of  the  coal  felds  from  the  British  Channel  to  the  Tweed.  The  peat  coal  fields 
in  England  experience  a  great  change  of  structure  in  their  range  from  the  Bristol  Channel 
to  the  valley  of  the  Tweed :  these  changes  we  shall  now  enumerate,  using  the  view  given 
by  Sedgwick.  In  the  various  coal  basins  on  the  Bristol  Channel,  the  limestone  strata  are 
developed  only  in  the  lower,  and  the  coal  beds  in  the  upper,  part  of  the  series ;  and  the 
two  members  are  separated  by  nearly  unproductive  deposits  of  miUstone-grit  and  shale. 
The  arrangement  in  Derbyshire  is  nearly  the  same ;  there,  however,  the  millstone-grit  is 
more  vari^,  and  is  of  very  great  thickness,  and  subordinate  to  the  great  deposit  of  shale, 
and,  here  and  there,  very  thick  masses  of  a  peculiar  argillaceous  sandstone,  dispoeed  in  a 
tabular  manner.  On  the  re-appearance  of  the  carboniferous  limestone,  at  the  base  of  the 
•  Yorkshire  chain,  we  still  find  the  same  general  analogies  of  structure ;  enormous  deposits 
of  limestone  form  the  lowest  part,  and  Uie  coal  fields  the  highest  part  of  the  whole  series ; 
and,  as  in  the  fbrmer  instances,  we  idso  find  the  millstone-grit  occupying  an  intermediate* 
position.  The  millstone-grit,  however,  becomes  a  very  complex  deposit,  with  several 
subordinate  beds  of  coal ;  and  is  separated  from  the  great  inferior  calcareous  group  (the  scar 
limestone),  not  merely  by  the  great  shale  and  shale-limestone,  as  in  Derbyshire,  but  bv  a 
still  more  complex  deposit,  in  some  places  not  less  than  1000  feet  thick ;  in  which  five 
groups  of  limestone  strata  alternate  with  great  masses  of  sandstone  and  dhale,  abound  in 
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mipressiom  of  eotH  plants,  and  three  or  four  thin  beds  of  good  coal  eztensirelj  worked  for 
domestic  qse. 

In  the  range  of  the  caihoniferons  chain  from  Stainmoor,  thnnigh  the  ridge  of  Crossfell  to 
the  confines  of  NoTthiimbeiiand,*we  have  a  repetition  of  the  same  general  phenomena.  On 
its  eastern  flanks,  and  saperior  to  all  its  compcment  groups,  is  the  coal  field  of  Durham. 
Under  the  cool  field,  we  have,  in  a  regular  descending  order,  the  millstone-fiTit,  the  alterna- 
tions of  limestone  and  coal  measures  nearly  identi<^  with  those  of  the  Yorkshire  chaio^ 
and  at  the  base  of  all-  is  the  great  tear  limestone.  The  scar  limestone  begins,  however,  to 
be  subdivided  by  thick  masses  of  sandstone  and  carbonaceous  shale,  of  which  we  had  hardly 
a  trace  in  Yorkshire ;  and  mdually  passes  into  a  complex  deposit,  not  distinguishable  from 
the  next  superior  division  of  the  series.  Along  with  this  gradual  change  is  a  great  devel- 
opement  of  the  inferior  coal  beds  alternating  with  the  limestone ;  some  of  which  on  the 
Bortb-eastem  skirts  oi  Cumberland,  are  three  or  four  feet  in  thickness,  and  are  now  worked 
for  domestic  use. 

The  alternating  beds  of  sandstone  and  shale  expand  more  and  more  as  we  advance 
towards  the  north,  at  the  expense  of  all  the  calcareous  groups,  which  gradually  thin  off  and 
oeaM  to  produce  any  impress  on  the  features  of  the  country.  And  thus  it  is,  that  the  lowest 
portion  of  the  whole  carboniferous  system,  from  BewcasUe  Forest,  along  the  skirts  of  the 
pheyiot  Hills,  to  the  valley  of  the  Tweed,  has  hardly  a  single  feature  in  common  with  the 
infiBnor  part  of  the  Yorkshire  chain ;  but,  on  the  contrary,  Iuub  almost  all  the  most  ordinary 
external  characters  of  a  coal  formation.  Corresponding  to  this  change,  is  also  a  gradual 
thickeBing  of  caitMnaceoos  matter  in  some  of  the  lower  groups.  Many  coal  worlu  have 
been  opened  upon  this  line ;  and  near  the  right  bank  of  the  Tweed  Xahnost  on  a  parallel 
with  the  great  sear  HmestoneY'iB  a  coal  field,  with  Qve  or  six  good  seams,  some  of  which  are 
pet^  extensively  worked.  The  beds  of  sandstone,  shale,  and  limestone,  forming  the  base 
m  tihe  eaibooiferons  system  in  the  basin  of  the  Tweed,  are  often  deeply  tinged  with  oxide  of 
kai ;  and  have  been  compared  sometimes  with  the  new,  sometimes  with  ue  old,  red  sand-* 
alone:  to  the  new  red  sandstone  thev  have  no  relations;  ''and  I  would  rather  compare 
tfaem,**  says  Sedgwick,  **  especially  as  the  old  red  sandstone  of  the  north  of  England  seldom 
exist  but  as  a  conglomerate,  and  is  seen  in  that  form  on  the  flanks  of  the  Cheviot  Hills,  with 
tlie  red  beds  of  mountain  limestone  and  sandstone,  which,  both  in  Cumberland  and  Lan- 
cashire, sometimes  form  the  base  of  the  whole  carboniferous  series** 

These  ooal  fieMs  are  traversed  and  variously  deranged  by  great  faulu ;  interesting 
descriptions  of  which,  particularly  Uiose  in  the  northern  fields,  have  been  published  by 
Messrs.  Phillips  and  Seogwick. 

The  coal  strata,  or  metals  as  they  are  sometimes  called,  are  in  some  parts  of  England 
afieeled  by  Plntonisn  trap  rocks,  but  in  a  very  inferior  degree  to  what  takes  place  in  Scot- 
land. The  principal  trap  rock  is  greenstone,  which  appears  in  the  form  of  overlying  masses, 
as  at  Clee  Hill  and  at  Dudley ;  in  the  form  of  intersecting  tabular  masses  or  dikes  (veins), 
as  in  Northnmberknd  and  Durham.  Sometimes  the  trap  mass  has  been  forced  between  the 
strata*  when  it  has  the  character  of  a  bedy  or  these  bed-like  masses  may  be  some  of  the  rocks 
of  the  coal  formation  softened  and  recry stall  ised  in  situ  by  heat  firom  below.  The  great 
wkim  siiU  of  NorthuiB^rland,  and  the  toadstone  beds  of  Derbyshire,  are  examples  of  uiese 
trmp  beds.  The  strata  near  the  trap  frequently  appear  changed,  the  clays  hardened,  the 
limestone  rendered  crystalline  and  magnesian,  the  coal  charred,  and  the  sandstone  hardened, 
fte.;  and  these  strata  are  either  moved  firom  their  original  position,  or  are  unchanged. 

Although  rather  foreign  to  our  subject,  we  may,  as  an  illustration  of  the  importance  of 
the  ooal  mnation  to  England,  mention  the  quanlityof  iron  manufactured,  and  of  coal  con- 
SDDied,  in  the  carboniferous  district  of  Wales.  The  quantity  of  iron,  according  to  Mr. 
Forster,  annually  manufiictured  in  Wales,  has  been  calculated  at  270,000  tons.  Of  this 
quantity  a  mportkm  of  about  three-fourths  is  made  into  bars,  and  one-fourth  sold  as  pigs  and 
eutin^  The  quantity  of  coal  required  for  its  manufacture  on  the  average  of  the  whole, 
includmg  that  used  by  engines,  workmen,  &c.  will  be  about  5}  tons  for  each  ton  of  iron ; 
the  ttmoal  consumption  of  coal  by  the  ironworks  will,  therefore,  be  about  1,500,000  tons. 
The  quantity  used  in  the  smelting  of  copper  ore  imported  into  Wales  from  Cornwall,  in 
the  raanu&cture  of  tin-plate,  forging  of  iron  for  various  purposes,  and  for  domestic  uses, 
may  be  calculated  at  360,000,  which  makes  altogether  the  annual  consumption  in  Wales, 
1350,000  tons. 

(4.)  Magnesian  limestone  formation.  The  upper  part  of  the  coal  formation  has  some- 
times a  red  colour  with  an  arenaceous  and  conglomerated  character.  Above  or  restiuj^r  upon 
it  we  have  the  magnesian  limestone  deposit  This  deposit  extends  through  Yorkshire  and 
Duriiam.  Its  lower  part  is  said  to  be  separated  fit>m  the  coal  formation  by  a  deposit  of  sand 
and  sandstone,  with  occasional  red  nuirl  and  gypsum.  The  roa^esian  limestone  itself  con- 
Bists  in  its  lower  part  of  a  hiiwmuums  marl  slate,  abounding  in  fossD  fishes  of  the  genus 
PmUeotkrimum;  the  middle  and  upper  parts  being  a  yellowish  small  granular  or  glimmer- 
'  -  limestone.    The  oi^anic  character  of  this  limestone  approaches  nearly  to 
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that  of  the  monntam  limastooe  already  deacribed.    It  cantaina  Proihicte,  which,  however, 
do  not  occur  higher  in  the  aeries ;  alao  Spirtferm,  a  tribe  (bund  as  high  as  the  oolite. 

(5.)  Variegated  or  new  red  sandelone^  wiih  the  red  variegated  marl  deparit.    As  the 
dbeU  Iknestoiie  is  wanting  in  England,  the  variegated  sandstone  and  the  red  and  variegated 
marls  come  together,  aid  may  here,  therefiMe,  be  viewed  as  one  formation.    They  rest 
immediately  upon  the  magnesian  limestone,  but  of  the  two  sets  the  marl  appears  in  general 
to  be  the  upp^most  or  newest    The  sandstone  is  (^  a  looser  texture  than  that  of  the  €Ad 
red  sandstone  deposit,  has  a  red  or  variegated  colour,  and  the  strata  are  generally  horizontaL 
The  maris  are  red  or  variegated  in  colour.    In  these  sandstones  and  marls,  beds  and  great 
masses  or  nodules  of  gypsum  occur,  as  in  Derbyshire,  Stafibrdshire,  dtc    All  the  ealt  minea 
in  England  are  situated  in  this  deposit    At  N<vthwich  there  is  an  extensive  deposit  of  solid 
rock  walt^  forming  two  beds,  together  not  less  than  60  feet  in  thickness.    These  beds  are 
supposed  to  form  large  insulated  masses  of  this  mineral,  extending  in  length  about  a  mile 
and  a  half,  and  in  breadth  about  1900  yards.    The  tah  worke  at  Droitwich  in  Worcester- 
shire are  also  in  this  red  marl  deposit    Ironnsand  and  iserine  are  said  to  occur  in  this  sand- 
stone on  the  banks  of  the  Mersey  opposite  Liverpool ;  and  in  other  places  sulphuret  of  cop- 
per, gray  oxide  of  cobalt,  and  black  oxide  of  manganese  occur  in  the  sandstone  or  its  mark. 
It  forms  the  surface  of  vast  tracts  extending  with  little  interruption  from  the  northern  bank 
of  the  Tees  in  Durham  to  the  southern  coast  of  Devonshire.    We  find  a  tract  in  the  great 
plain  in  the  centre  of  England  of  about  80  miles  in  length  and  sixty  in  breadth,  principally 
covered  with  this  deposit;  several  isUmde  of  the  older  rock$,  however,  rising,  in  various 
places,  through  it    These  are,  Ist,  the  syenite,  greenstone,  and  slate  district  of  Chamwood 
forest  in  Leicestershire;  2dly,  the  coal  district  surrounding  Ashby  de  la  2^ch  in  the  same 
county ;  connected  with  which  are  several  patches  c^  the  carboniferous  magnesian  lime- 
stone, and  a  patch  of  millstone-grit  at  Stanton-bridge  on  the  Trent;  Sdly,  the  coal-field  of 
Warwickshire ;  4thly,  the  coal-field  in  the  south  of  StaflRwdshire,  with  the  transition  lime- 
stone on  which  it  rests;  dthly,  the  lower  and  northern  range  of  the  lickey  hill,  near  Brams- 
grove  in  Worcestershire,  which  exhibits  stmta,  probably  of  transiticm  quartz  rock.     Some 
trap  rocks  occur  in  this  formation  at  Upton  Pyne,  a  village  hye  miles  north  oi  Exeter,  and 
at  other  points  near  that  town. 

(6.)  Lias  and  oolite  formation.  This  great  formation  occupies  a  zone  having  nearly  30 
miles  in  average  breadth,  extending  across  the  island  fi:om  Yorkshire  on  the  north-east,  to 
Devonshire  on  the  south-west  It  is  eminenUy  remarkable  on  account  of  the  number  and 
variety  of  fossil  organic  remains  which  it  contains,  uid  its  wide  distribution  not  only  in 
England,  but  also  in  many  other  parts  of  the  world.  In  this  fonnaticD,  at  Stonesfield,  the 
first  or  earliest  remains  of  mammiferous  animals  were  found.  Crocodiles  and  many  vast 
and  strangely  organised  reptiles  occur  in  this  deposit,  with  a  vast  variety  of  shells,  many 
radiarioj  and  also  corals.  Fi^es  are  also  met  with  in  a  fossil  state,  but  by  no  means  so  fire- 
quently  as  reptiles.  Fossil  plants  of  various  tribes  also  occur,  and  thus  add  to  the  organic 
variety  of  this  remarkable  formation :  they  belong  to  the  Alga^  EomsetacetR^  FUiees^  Qr- 
cade€B,  Coniferm^  and  LUia.  Beds  of  coal,  generally  of  an  indinerent  quality,  occur  in 
different  parts  of  the  countiy  in  this  deposit 

(7.)  Weaiden  clay  and  Purbeck  stone.  This  formation,  which  lies  immediately  upon 
the  oolite,  consists  of  limestones,  sands,  and  clays  abounding  in  fossil  organic  remains, 
principally  of  terrestrial  and  fresh- water  plants  and  animals,  marine  species  being  rare.  In 
the  lower  part  of  this  formation,  in  the  neighbourhood  of  Wejrmouth,  there  is  a  bed  of  Uack 
earth,  called  the  dirt  bed^  containing,  in  a  silicified  state,  long  ]Nt)strate  trunks  of  coniferous 
trees,  and  steins  of  Cyca4eoide<B.  These  trunks  lie  partly  sunk  into  the  deep  black  earth, 
like  &llen  trees  on  the  surface  of  a  peat  bog,  and  partly  covered  by  the  incumbent  Purbeck 
limestone.  Many  trunks  of  trees  also  remain  erect,  with  their  roots  attached  to  the  black 
soil  in  which  they  grew,  and  their  upper  part  in  the  limestone ;  and  show  that  the  surface  of 
the  subjacent  Pordand  stone  was  for  some  time  dry  land,  and  covered  with  a  forest;  and 
probably  in  a  climate  such  as  admits  the  growth  of  the  modem  Zamia  and  Cycas,  remains 
of  these  genera  being  found  here.  This  forest  has  been  submerged ;  first,  beneath  the  fresh 
waters  of  a  lake  or  estuary,  in  which  were  deposited  the  Purbeck  beds,  and  sands  and  clays 
of  the  Weaiden  formation  (amounting  together  to  nearly  1000  feet),  and  subsequently 
beneath  the  salt  water  of  an  ocean  of  sufficient  depth  to  accumulate  all  the  great  marine 
formations  of  green  sand  and  chalk  that  rest  upon  it 

(8.)  ChaUc  formation  with  green  sand.  This  great  deposit  consists  principally  of  chalk, 
with  less  extensive  subjacent  beds  of  green  sand  and  tunaceous  chalk.  It  stretches,  with 
little  interruption,  from  Flamborough  Head  on  the  coast  of  Yorkshire,  to  near  Sidmouth  on 
the  coast  of  Devonshire ;  forming  a  range  of  hills  often  of  aome  hundred  feet  high,  and  of 
which  the  most  precipitous  face  is  generally  on  the  north-west  side.  From  this  Icmg  range 
several  ranges  snoot  toward  the  east  and  eouth-east  Chalk  does  not  often  bear  the  charac* 
ter  of  a  level  or  fiat  country ;  but,  on  the  contrary,  is  subject  to  perpetual  undulation  of  sur- 
face, Ike  hills  being  remarkable  for  their  smooth  rounded  outline,  and  the  deep  hollows  and 
indentations  on  their  sides. 
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The  upper  part  of  this  fiirmatioii,  through  a  great  part  of  England,  is  charactenaed  hy 
the  [veeence  of  common  gon-flint,  anang^  in  thin  beds  or  in  variooaly-Bhaped  masses,  di»- 
~  more  or  less  in  panllel  lines.    In  the  lower  part  of  the  formation  the  flints  become 


posed 
ieasai 


and  leas  abundant,  and  at  length  entirely  disappear.  This  arrangement,  however,  is  not 
alwajTB  to  be  observed,  for  in  some  places  the  lower  chalk  abomids  in  flints.  In  the  chalk 
fcrmation,  the  upper  and  middle  parts  are  of  chalk,  while  the  lower  and  under  are  of  sands, 
nndstones,  and  cla^s.  The  upper  part  may  be  considered  an  original  deposit,  the  matter 
derived  from  the  mterior  of  Uie  eurih ;  the  lower  of  a  mechanical  and  alluvial  nature. 
Chalk  abounds  in  fossil  remains  of  animals,  and  also  contains  fossilised  plants.  Corals  in  great 
▼ariety,  radiated  animals,  particularly  echinites,  are  in  vast  numbers ;  shells  of  all  the  grand 
divisions  and  in  great  variety  add  to  the  zoological  interest  of  the  forxnation,  which  is  fiuther 
heightened  by  the  fossil  crabs,  fishes,  and  reptiles,  occasionally  met  with  in  it.  The  plants 
are  Coii/erMs,  Fuci,  Zo9ter€t^  Cycade^t^  with  dicotyledonous  wood  perforated  by  some 
boring  animaL  The  formation,  as  it  occurs  in  England,  appears  to  have  been  variously 
elevaled  and  depreased  at  different  times  by  some  subterranean  actions ;  but,  as  for  as  we 
know,  it  does  not  anywhere  occur  in  contact  with  trap  or  other  Plutonian  rocks. 

in.  Tertiary  rockM,  Hitherto,  in  England,  these  deposits  have  been  found  only  in  what 
ire  called  the  London  hann  and  the  hh  of  Wight  basin ;  two  spaces  conjectured  formerly 
.to  have  had  the  basin  shape,  but  now  more  or  less  filled  with  tertiary  rocks ;  an  opinion, 
however,  which  the  late  obs^vatioos  (^  Professor  Bockland  have  shown  to  be  less  plausible 
than  has  been  generally  believed.  The  boundary  of  the  first  of  these  supposed  basins  may 
be  stated,  gnenerallv,  as  a  line  running  firom  the  inner  edge  of  the  chalk,  south  of  Flam- 
boroogh  Head,  in  Yorkshire,  nearly  south,  till  it  crosses  the  Wash,  then  south-west  to  the 
upper  part  of  the  valley  of  the  river  Rennet,  near  Hungerford,  in  Wiltshire ;  and  thence 
trending'  south-east  to  the  sooth  of  the  Thames,  and  the  north-west  angle  of  the  Isle  of 
Thanet :  in  ail  these  directions  the  boundary  line  is  formed  by  the  chalk  hills ;  on  the  east 
aide,  the  boundary  is  the  coast  of  the  German  Ocean.  The  boundaries  of  the  Isle  of  Wight 
basin  ma^  be  stated  as  follows :— on  the  north,  a  few  miles  south  of  Winchester ;  on  the 
Booth,  a  htQe  north  of  Carisbrook  in  the  Isle  of  Wight ;  on  the  east,  Brighton ;  and  on  the 
west,  Dorchester.  It  is  everywhere  circumscribed  by  chalk  hills,  excepting  where  broken 
in  by  the  channel  between  the  Isle  of  Wight  and  the  main  land.  The  di&rent  members 
of  the  tertiary  series  met  with  in  England,  are  named  Plastic  cZay,  London  clay^  Bagshot 
sandtj  the  Freshwater  formation9  of  the  Isle  of  Wight,  and  the  Crag, — Plastic  clay.  This 
deposit  consistB  of  a  plaustic  clay  with  gravel  beds,  lutemating  witii  Ssds  of  sand  (sometimes 
in  a  state  of  sandstone)  and  clay.  Its  organic  remains  are  principally  marine  diells,  with 
layeis  (^lignite  or  brown  coaL — London  clay.  This  is  a  bluish  or  blackish  clay,  sometimes 
ao  much  impregnated  with  carbonate  of  lime  as  to  form  a  kind  of  compact  marl.  Layers  or 
nodules  of  sepCaria  (a  calcareous  concretion)  firequently  occur  in  it  It  is  the  great  clayey 
deposit  on  which  London  is  baUt  It  has  been  bored  to  a  depth  of  700  feet,  wiUiout  reach- 
ing its  bottom.  The  hi^^est  point  it  attains  is  the  summit  of  High  Beach  in  Essex,  being 
7^  feet  above  the  sea.  It  abounds  in  fossil  organic  remains  mim  the  animal  as  well  as 
from  the  vegetable  kingdom.  Crocodiles,  turtles,  fishes,  and  crabs  have  been  observed ;  but 
theae  are  fow  in  number  compared  vnth  the  host  of  fossil  shells.  These  shells  are  often 
▼ery  beautifhlly  preserved,  fi'equently  retaining  the  appearance  of  recent  species.  There  are 
▼eiy  few  genera  of  recent  shells  which  have  not  some  representative  in  this  formation,  but 
the  apecinc  character  is  usually  diflerent ;  on  the  other  hand,  but  few  of  the  extinct  genera, 
ao  frequent  in  the  older  formations,  occur  in  this.  The  Isle  of  Sheppey,  formed  of  London 
day,  affijrds  a  vast  variety  of  fossil  fin  its  and  seeds,  very  few  of  which  agree  with  any 
Imown  seed-vessels ;  many  of  them  are  conjectured  to  belong  to  tropical  planta,  s(»ne  to  the 
cocoa-nut  and  spice  tribes.  Fragments  of  wood  pierced  by  a  shell  animal,  resembling  the 
Teredo  navaiis^  are  met  with ;  a  fiict  which  ahows  that  the  wood  may  have  floated  abmit  in 
the  sea. — Bagshot  sands,  lliese  rest  upon  the  London  clay ;  they  consist  of  sand,  with 
greenidi-coloured  clay,  variously  coloured  marls,  containing  grains  of  green  sand,  and  fossil 
trochi  and  pectinites. — Freshwater  formations  of  the  Isle  o^  Wight  and  Hampshire,  The 
Freshwater  strata  of  the  Isle  cS  Wight  are  divided  into  two  deposits  by  a  rock  characterised 
by  the  presence  of  marine  remains,  and  named  the  upper  marine  formation^  fix>m  being  a 
aopposed  equivalent  to  the  sands  which  intervene  between  the  two  fireshwater  deposits  of 
Pans.  The  lower  freshwater  deposit  of  Binstead,  near  R^de,  consists  of  a  limestone  formed 
of  fragments  of  fifieshwater  shells,  white  shell  marl,  siliceous  limestone,  and  sand.  One 
tooth  of  an  Anaipliothervum  and  two  teeth  of  a  Pakeotherium  have  been  found  in  the  lower 
marly  beds  of  the  quarries  at  Binstead.  In  the  same  quarries  several  rolled  firagments  of 
pachydermatous  animals,  and  the  jaw  of  an  animal  allied  to  the  musk-deer  tribe,  ui  Colwell 
Bay  the  upper  part  of  this  deposit  contains  a  mixture  of  fireshwater  and  marine  ahells.-— The 
upper  marine  formation.  Tjiia  deposit  of  calcareous  beds  abomids  with  fireshwater  shells 
in  the  lower  part,  but  m  the  upper  part  we  find  marine  shells ;  hence  it  is  conjectured  to 
have  been  formed  in  an  estuary. — Vpfer  freshwater  formation.  This  consists  principally 
of  yellowirii  white  marla    The  organic  remains  are  either  fi^sh water  or  land.    The  geo- 
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logical  histOTT  of  the  tertiary  depoaits  in  England  haa  not  jet  been  placed  in  direct  con- 
nexion with  mat  of  similar  deposits  on  the  continent  of  Eavope.  No  trap  or  gnnite  nocks 
have  hitherto  been  met  with  in  England  in  any  way  connected  with  the  tertiary  strata. 

IV.  Alluvial  rt)ck9.  Nearly  the  whole  of  England  is  more  or  less  covered  with  alluvinni, 
or  debris  of  previously  existing  rocks :  thus  it  occurs  on  mountain  ridges,  and  on  the  sides 
and  bottGfms  of  valleys ;  it  is  spread  over  plains,  fills  up,  wholly  or  partially,  fissures  in  rocks^ 
and  caves,  and  caverns,  and  forms  beaches  uod  other  accumulations  of  greats  or  lesser 
extent  on  the  sea  coast  It  varies  in  age,  from  the  oldest  called  dihanum^  which  stan^  in 
immediate  connexion  with  the  crag  or  upper  tertiary  deposit,  to  the  newest,  those  forming 
at  present  through  the  agency  of  the  atmosphere,  springs,  lakes,  rivers,  and  the  waves  and 
currents  of  the  ocean.  It  encloses  numerous  remaii^  of  plants  and  snimals,  either  more  or 
less  mineralized,  or  simply  bleached :  those  of  the  oldest  deposits  appear  to  be  of  animals^ 
and  sometimes  of  plants,  which  are  apparently  extinct ;  while  the  newer  enclose  remains 
only  of  living  animal  and  vegetable  species.  Although  our  limits  do  not  allow  us  to  enter 
into  details  on  this  very  important  and  curious  department  of  feologj,  we  may  remark,  that 
the  characters  and  modes  of  distribution  of  these  alluvia  are,  m  many  instances,  intimately 
connected  with  risings  and  depressions  <^  the  land ;  and  consequently  with  apparent  sinking 
and  rising  of  the  waters  of  the  ocean,  and  the  violent  agitations  sometimes  induced  in  the 
great  mass  of  the  ocean,  and  also  in  lakes,  by  changes  in  the  level  of  the  solid  parts  of  the 
globe. 

SuBSBOT.  2.— JSofony. 

The  botany  of  the  different  parts  of  the  British  empire  is  so  similar,  that  we  propose  to 
treat  under  one  head  that  of  England,  Scotland,  Ireland,  and  their  adjacent  islands. 

Extending  through  eleven  degrees  of  latitude,  Great  Britain  includes  a  considerable  vari- 
ety of  climate,  but  everywhere,  more  or  less  tempered  bv  the  surrounding  ocean ;  so  that, 
m  no  part  of  the  island,  except  on  the  mountains,  or  high  table-lands,  can  the  temperature 
be  compared  to  similar  latitudes,  upon  the  ESuropean,  much  less  upon  the  American  conti- 
nent Yet,  firom  its  proximity  to  the  former,  the  vegetation  is,  with  few  exceptions,  similar 
to  that  of  the  adjacent  districts  of  Europe.  Although  in  consequence  of  the  nnikvourable 
summers,  the  ireffuent  obscurity  of  the  sun,  the  damp  and  foggy  atmosphere,  it  is  not  pos- 
sible, without  artificial  heat  and  protection,  to  bring  many  m  the  fiuita  of  more  fiivoured 
climates  to  perfection ;  yet  the  mildness  of  the  winter  renders  it  easy  to  introduce  and  to 
naturalise  plants  of  much  more  southern  latitudes-:  so  that  the  gardens,  parks^  shrubberies^ 
and  even  forests,  are  adorned  with  the  most  varied  vegetation,  producing  the  most  besutifiil 
flowers,  or  the  most  valued  timbers. 

On  the  extreme  southern  coast  of  England  and  Ireland,  the  native  vegetables  of  the 
warmer  temperate  zone  are  successfiilly  grown  in  the  open  air,  and  come  to  canradeiable 
perfection.  In  the  south  of  Devonshire,  the  orange  and  lemon  trees  are  loaded  with  fruit 
of  the  finest  kind,  trained,  indeed,  to  a  wall,  but  without  protection,  or  only  provided  with  it 
durmg  a  very  short  portion  of  the  winter  months ;  the  Lemon-scented  Vervain  {Linpia 
citriodora,  formerly  called  Verbena  triphylla,  becomes  quite  a  tree,  without  any  artincia] 
protection ;  the  American  Agave,  the  creeping  Cereus,  the  Prickly  Pear,  myrtles  from  the 
south  of  Europe ;  the  Tea,  Camellias  and  other  Chinese  and  Japanese  plants,  thrive  well  in 
the  open  air,  as  well  as  ^e  Ma^fnolia^  and  many  other  trees,  from  the  southern  states  of 
Nortii  America,  whose  native  latitudes  lie  many  degrees  nearer  to  the  tropica 

The  only  two  floras  of  Great  Britain,  which  are  so  complete  as  to  demand  particular  atten- 
tion, are  Sir  J.  E.  Smith's  English  Flora,  and  Gray's  Arrangement  of  Briiisk  Plants ;  the 
former  classed  according  to  the  Linncan  system,  extending,  however,  only  to  the  end  of  the 
class  Polygamia,  and  the  first  order  of  the  class  Cryptogamia  Filices.  Gray's  Flora  includes 
the  whole  of  the  British  vegetables,  arranged  according  to  the  natural  method,  and  is  the 
only  one  that  approifthes,  however  deficient  it  may  still  be,  to  any  thing  like  a  catalogue  of 
our  present  state  of  knowledge  of  the  Cryptogamia.  Among  the  I^enogamons  plants, 
however,  Mr.  Grav  has  included  a  great  number  that  are  only  known  in  a  state  of  cultiva- 
tion, as  has  been  done  by  De  Candolle,  in  his  Fhre  Fran^aise,  and  many  other  continental 
botanists.  We  have,  therefore,  deemed  it  conveni^it  thus  to  give  a  list  of  tiie  planter 
according  to  each  of  these  authors ;  and  the  increased  number  in  the  oolumns  of  species, 
according  to  Mr.  Gray,  will  be  thus  easily  accounted  for. 
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A  Lm  of  the  Namlier  at  Bpeeiw  of  Britiib  PlanU,  vnncwi  iffcnriUm  to  Um  Clawm  and  principal  Families  Co 
which  they  bdoof ;  ezhibitinf  the  relative  proportion  which  theee  latter  bear  to  the  whole  of  the  reepeetive 
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It  must  be  remarked,  that  in  Cvperace^  JuncetB,  Salix,  SaxifragUf  IZoto,  Rubus^  and 
some  others,  the  tpeeies  are  not  formed  on  the  same  rules  as  in  Simth's  En^Uth  Flora ; 
and  therefore,  before  drawing  a  parallel  between  these  orders  in  Scotland,  and  m  the  wiiole 
of  Britain,  a  considerable  number  of  species  ought  to  be  added.  To  make  this  comparison, 
(hen,  about  twenty  species  may  be  added  to  the  Monocotyledons,  and  about  fifty  (say  forty- 
seveii),  to  the  DicotyledonouM  plants,  making  these  two,  280  and  870 ;  whence  the  Monoco- 
tyledones  of  Scotland' are  to  the  whole  of  those  in  the  British  dominions  as  one  to  one  and  a 
quarter,  or  as  four  to  five ;  and  the  Dicotyledones  as  eight  to  eleven. 

Ireland  possesses  a  flora  which  partakes  of  the  nature  of  those  of  England  and  Scotland. 
A  list  of  the  i^nogamous  plants  has  been  recently  public^ed  by  Mr.  J.  T.  Mackay,  of  the 
Dublin  College  Botuiic  Garden.  It  exhibits  a  much  poorer  vegetation  than  its  sister  island, 
including  only  934  species ;  of  which  there  are,  41  Filices ;  211  Monocotyledones,  and  682 
DicotylMones.  So  that  the  proportion  of  Filices  to  Phsnogamous  plants  is  as  1  to  21 J ; 
Monocotyledones  to  Phenocamous  plants,  1  to  4| ;  Dicotyledones  to  Phsnogamous  plants, 
1  to  1}.  The  proportion  otlAah  Monocotyledones  to  British  Monocotyledones  (according 
to  the  species  iX  Smith)  is  as  1  to  1},  or  as  3  to  5 :  of  Irish  Dicotyledones,  1  to  If,  or  as  3  to  5. 

*  Drawn  np  by  O.  A.  W.  Amott,  Eaq.  of  Edlnburf  h. 

tThe  proportioae  in  the  CrypCofamia  will  be  found  probably  much  more  correct  for  Sentland  than  tboae  given 
ja  Uie  British  table  are  Ibr  the  whole  of  Britain  ;  owinir  to  the  reeearcbes  made  in  that  tribe  by  Dr.  OreTille,  and 
Captain  Cannichael ;  particularlv  by  the  latter  in  the  Fungi  and  Alga ;  the  diwoveriea  of  that  gentleman  alone 
tathoee  two  groupe,  in  one  ■mall  district  (Appin)  in  the  west  highlands  of  Bootland,  amount  to  naore  speciea  than 
*me  previoosly  deieribed  as  inhabiting  the  whole  of  the  British  dominions. 
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Few,  iodeed,  of  the  ipecieB  of  plants  now  ennmented  u  nativei  of  England,  Scotknd. 
and  belartd,  and  the  adjacent  ialels,  can  be  considered  aa  excluaiveljr  beloDgiug  to  these 
countriea.  For  thoug-h  there  ue  many  which  are  not  referred  to  aa  species  in  the  worka  of 
other  authors,  yet  tbey  are,  Ibr  the  most  port,  anxng  such  fanulies  as  are  not  well  under- 
■taod,and  about  which  there  will  always  exist  a  difference  of  opinion;  as  among  the  Graaaa^ 
Willows,  Bmnbles,  &c. 

Many  plants  reach  their  noithem  limits  in  the  south  of  England  and  Ireland.     We  most 

particularly  menticm  the  Strawberry  Tree  {Arbuhu  Vnedo,  fig.  107.),  which  forma  n 

charming  a  feature  in  that  most  beautifiil  of  all  aceneiy,  the  Lake  of  Killamey.    Some  have, 

indeed,  supposed  that  it  was  introduced  bio  Ireland  by  the  monks  of  Hocruas  Abbej,  at 
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some  very  rentote  period.  Its  appeajrance  is,however,alt(^«ther  that  of  an  aboriginal  native^ 
coming  to  a  great  siie,*  perfectmg  its  bright  scarlet  berries,  which  are  disseminaled  over  the 
rocks  and  islands  in  every  direction.  The  Erica  tagaiu,  or  Cornish  Heath  (_fig.  lOS.  a),  is 
fcund  nowhere  in  Britain  except  Cornwall;  and  the  same  may  be  aaid  of  the  newly-disco- 
vered E.  cUiarU  (fi),  and  the  Mlowing,  of  great  beauty  or  rarity :  Lobelia  DortmtamM, 
Phyttiaita  orbicuiari»  and  F.  tpicala,  S^hor^ia  eurofxea  and  hnardia  patiufru,  are  qnite 
•DOthem  plants  in  the  British  dominions. 

The  Water-Soldier  (Slraltofeiolotdff);  the  Water  Violet  (/foHontapoIiulru);  the  small 
Mwid'tnh*ir  Graa  (Brisa  minor) ;  the  Sweet  Violet  (  Viola  odorata) ;  several  Uulleins ;  the 
Prtmrase>peerles8  (Nareittut  poetietu  and  bijlotiu) ;  the  common  Snake's  Head  (FritiUaria 
meUcgrit);  the  A^icotia  setacea,  the  Star  of  Bethlehem  {Omithogalwn pymtaicmn) ;  the 
'-'»  of  BquiU  (Seilla  autumnalit  and  bifolia);  the  Mountain  Spiderwort  (AnfAeri- 


Flowering  Rush  (fiutomiu  unibeUatut) ;  the  Yellow  Marsh  Saxifrage  (Saxtfraga  Htrcuhu) ; 
though  on  the  Continent  a  very  arctic  plant,  the  Clove  Pink  (DianlhutctayophyUju);  and 
D.  prolifer;  several  Catchflys  (Sitene);  Euphorbias,  Cistuses,  Anemonee,  the  Traveller's 
Joy  {Clemalit  Vilalba);  the  Ground  Pine  (AjiigB  Cfta»n«yi(y») ;  the  Wood-Sage  (TVucrtiun 
Seorodonia) ;  the  crested  and  field  Cow-wheat  (^Melampyrtim  crittatum  and  arveme) ;  srana 
Orobanches,  the  VeUa  annua,  Draba  aiioidea,  and  Iberie  amera,  soroe  Fumitories  (Fwiaria 
Molida,  lutea,  and  pttrvifiora);  the  yellow  and  crimson  Vetchlings  (^Lathyrut  Aphaca  and 
Nittolia) ;  the  Vicia  hybrids,  iKvigata,  and  bithynica,  Hippocrepia  comosa ;  Orchis  Morio,f 
pyramidalis,  ustulata,  fuses,  militaria,  tephroeanthoe,  hircma;  Aceras  anthrtnopbora,  Her- 
minium  mcHiorchis ;  all  the  species  of  Ophrys,  Epipactis  nibia,  Malaxis  Loeselii ;  the  beau- 
tifljl  and  rare  lady's  Slipper  (Ci/pripedium  CiJceoiue) ;  the  Birthwort  {Arittolochia  Ctrmo- 
titii);  the  R«man  Nettle  (^UtIko  piiulifera) ;  the  Xanthium  stnimarium  end  Amarantbus 
Blitum ;  the  Spanish  Chestnut  Tree  (_Figu*  cattanea) ;  and  Miaseltoe  ( Vucuni  olfrtnn) ; 
the  Sea  Buckthorn  (ISppophae  rhamnoidei) ;  and  White  Poplar  (PoptiZut  e«ne»cen«) :  these 
are  some  among  the  most  striking  of  the  British  plants,  which  do  not  reach  the  middle  of 
the  kingdom,  and  fail  below  the  south  of  Scotland. 

The  most  interesting  of  the  Scottish  plants  are,  principally,  such  whose  types  are  (band 
on  the  continent  of  Europe,  in  high  northern  latitudea,  or  in  Uie  ertieme  arebc  regions  of 
both  Asia  and  America ;  such  as  Veronica  fruticuloea,  saxatilis,  snd  alpina,  several  alpine 


n^seea,  and  other  glumaceous  plants;  such  as  Phleum  alpbum  and  Alopecoms  alpinus, 
Eriophorum  alpinum ;  Juncus  costaneua,  arcticus,  and  biglumis ;  and  Luzula  arctica.  Primula 
scotic*  (fig.  109.  a),  the  Myoeotis  alpestris  (d).  Amlea  procumbens,  Gentiana  nivalis  (c) 
Sibbeldia  procumbens,  Convallaria  verticillata,  Epilobium  alpinum,  Arbutus  alpina,  Pyiols 
unifloiB  w,  Sau&aga  nivalis  and  rivularis,  Stellaria  scapigera  (the  tatter  is  e.xclusivc1y 

•  Mr.  Hukar  meuund  ■  trunk  or  thii  lln<  cTenrHn  tr«  on  Boujii  Usml.  naulT  oprortM  O'Sullina'i  Cu- 
odi.  which.  In  laoj,  wMSt  tMi  in  (icib,  ai  ■  riwtTMntlHftanad.  i 

lOn  ilw  inilwriiy  of  LiKtiinm.  iDdml.  iliii  plant,  «  shDndinilT  rnund  in  Enilaivil.  h  ainn  at  a  natlTS  of 
BeoUaad ;  bui  no  Uvinf  ImUnin.  Ihat  I  nm  awirs  of.  bu  enr  ven  it  thrra. 
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BritidiX  Arenuis  rabelln  umA  batiguU,  the  ChBrleru  Bedoideo,  Lychnia  Viacam  and  alpine, 
'     "      "         "'  .  Naphar  KalmUnn,  Rauimcultie  BlpeHtha,  AJukb  pjn' 

■  niger,  Aalngalui  unienaiB  and  campestfia,  Erigeitxi 
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alpimim,  CoralbrhiEa  innata,  Achillea  tomentoea,  Goodjen  repent ;  the  meet  alpine  Cancel 
tnl  Satices,  and  the  Dwarf  Birch  {Betvia  nana). 

There  are  two  plants  which  deserre  particular  notice,  a*  nativea  of  Great  Britain,  and 
fcond  nowhere  else  in  Eurcme ;  but  these  are  again  met  with  in  Notth  America ;  the  one  ia 
Potentilla  tridentata  (Jtg.  llo.  a)  abundant  in  arctic  America  and  upon  the  Rocky  and  White 
Moontaina,  the  other  the  Eriocaulcn  septangulare  {^fig.  110.  b).  Tbia  latter  genus  i«  moatly 
tropical,  or  a  native  of  the  warm  temperate  sonea  in  America,  the  East  Indies,  and  Australia. 
The  only  eitceptionB  to  this  rule  are  the  Eriocaulou  pellucidum  of  Michauz,  and  the  plant  in 
qoMtion;  the  former  being  found  in  North  America  as  high  aa  Canada;  and,  upon  exami- 
nation, the  two  speciea  prove  identical.  In  these  inatancea,  the  Eriocaulou  and  the  Foten- 
tiUa  seem  to  have  overcome  man;  obataclea  in  their  migraticra,  and  to  have  reached  their 
eaatem  boundajy.  The  Eriocaoloa  is  confined  to  a  few  lakes  in  the  Iletmde^  where  we 
have  been  surprised  in  the  month  of  September  at  the  high  temperature  of  the  watsr,  which 
probably  never  frecEes ;  and  in  some  spots  in  the  south  and  west  of  Ireland :  the  Folentilla 
a  (xlj  found  on  one  bill  in  Angnaahire. 

It  ia  worthy  of  remark,  that  the  genus  Pedicularis,  which  ia  so  numerous  in  species,  in 
the  easteni  and  southern  parts  of  EHirope,  almost  wholly  diaappeara  in  Britain ;  for,  notwith- 
standing th«  vast  numbera  of  it  which  are  found  in  Siberia,  the  South  of  Ruma,  Bwitier- 
bod,  extending  even  to  the  Pyrenees,  and  Germany,  Great  ftitain  potwana  but  two, 
wliieh  are  e<}ual1y  abundant  upon  the  Continent;  and  although  almcet  wholly  an  alpine 
genns^  the  British  mountains  possess  not  coo  really  alpine  apeciesL  It  would  appear  that  the 
climate  ia  peculiarly  unauited  to  their  nurture:  for  inNotlh  America,  in  the  same  and  espe- 
cially in  still  higher  northern  latitudes,  they  again  become  abundant. 

Ireland  exhibits  a  few  striking  peculiarities  ui  bmqb  of  its  vegetable  productions.  Besidea 
the  Stmwberr;  tree  (^Arbutut  wnedo)  already  mentioned;  it  can  boast  of  Pinrmcula  ffiandi- 
flcra  (Jig.  1 11.  <t),  a  tieantifiil  flower,  native  of  France  and  the  Pyrenees ;  Hensiena  poli- 
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folk  (b),  &  specie*  beloDgiiv  to  tfae  ktter  count!?  and  to  Spain,  and  femid  in  &  wild  state  in 
DO  other  i«rtB of  the  world;  it  is,  too,  a  moat  lovely  Mie :  also  St  Patrick'a CaUage  (8a»- 
A-i^a  utnironi)  and  the  Ltnidon  Pride  (S.  Gevm,  e)  and  their  varieties,  which  are  scarcely 
known  to  exist  but  in  Switzerland  and  the  Pyrenees;   AreDaria  ciliata,  a  native  of  the 
mountains  on  the  contioent  of  Europe ;  and  to  these  rarities  have  lately  been  added  by  Pro- 
kmot  Giesecke,  the  Yellow  Poppy  iPapaver  Ttudicaule,  S),  and  the  Ledum  palustre  (e,) 
both  of  them  peculiarly  arctic  proauctiooa,  and  plentijiil  oa  the  northern  extremity  of  Ame- 
rica and  Greenland ;  and  with  these  we  must  be  permitted  to  number,  though  CiyptoKamic 
planto,  the  Trichomanes  brevisctuni  (J^.  112.  £),  which 
scarcely  erows  anywhere  else  in  the  world  but  in  Ma- 
deira and  in  Yorkshire  (if  it  be  not  now  extinct  in  the 
latter  habitat),  the  Adiantum  Capillua  Veneris  (■),  wbooe 
only  locality  in  the  Krittsh  dominions  is  the  west  of  Ire- 
land, and  one  spot  in  Wales,  but  which  is  frequent  in 
the  south  of  Europe,  and  even  in  ihe  tropical  part*  of 
America;    and  two  moeses,  Hookeria   latevirens,   and 
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table  productions,  now  pretty  generally  distributed  in 

gardens  and  shrubberies  throughout  the  kingdmn,  and 

universally  known  by  the  names  of  the  Iridi  Broocn, 

Irish  Furze,  and  Irish  Yew.      The  former  we  believe  to 

be  the  Spartium  patens  of  linnsns,  a  Spanish  species, 

with  very  hairypods ;  and  it  is,  probably,  not  wild  in 

•,  TT»t  MiWw  nitr  thai  country.     Tne  Irish  Fune  has  an  appearance  very 

t,  si»rvttrM  Brioj^Fin.  difierent  from  that  of  the  European  or  Dwarf  f^irxes 

([Am:  europmw  and  nanut),  having  very  erect  short  branches,  and  closely  placed  spines; 

•0  that  the  whole  plant  haa  a  remarkably  dense  and  compact  habit,  appearing  almost  as  if 

^jj.  it  were  kept  close  clipped  with  shears.     It  blossoms  rarelr, 

***  but  we  have  seen  both  flowers  and  seed-vesaels,  which  do 

not  differ  in  any  material  point  frcoi  those  of  Ulex  nanoa. 

In  some  (gardens  it  is  called  U.  europcos  var.  strictus ;  but 

Mr.  Mackay  considers  it  (o  bo  quite  a  distinct  tpeciee,  and 

he  has  called  it,  in  his  "Catalogue  of  the  Indigenous  Planta 

of  Ireland,"  Ulex  strictu&    Stul,  the  only  statkna  for  this 

Elint  are  in  the  Marquess  of  Londoodeny's  park  and  shiub- 
eries,  at  Mount  Stewart,  county  of  Dow,  where  there  are 
some  verf  large  bushes ;  but  whence  it  came,  no  one  con 
tell.  This  would,  however,  be  a  vety  valuaUe  plant  to  the 
,  agriculturist;  for,  it  has  been  planted  (it  increases  reodilv 
by  cuttings)  in  dry  hilly  pastures  in  the  north  of  Scodaiu, 
and  in  the  early  spring  throws  up  an  abundant  crop  of  suc- 
culent slioota,  which  are  greedily  eaten  by  sheep,  when  there 
is  little  or  no  grass  to  support  them. 

The  third  Irish  botanical  curiosity  is  the  Irish  Yew  (Jig. 
113),  Florence-Court  Yew,  as  it  is  called  in  that  coantty, 
from  its  being  first  discovered  at  Rorencc  Court,  the  seat  of 
IiOrd  Eoniskulen.  Mr.  Mackay  does  not  crasider  it  to  be 
wild ;  but  Mr.  Hervey,  in  the  Agrievlivr«U  Magaxine  fix 
October,  1328,  eays,  that  it  is  an  undoubted  native,  and  plen- 
tiM  in  the  neighbourhood  of  Antrim,  where  there  are  trees 
at  least  a  century  old.  It  is  distinguished  by  its  upright 
branches,  which  give  the  whole  plant  scroewhat  the  habit  rf 


a  Cypress ;  by  the  leaves  growing,  not  in  a  distichous  ir 
ner,  but  ft         '^      "  -.'--■ 


tru  Taw  ner,  but  thnn  all  sides  of  the  stem :  the  drupe  w  beny,  toot 

is  of  a  difierent  form  from  that  of  the  coomKin  Yew. 
The  trees  that  are  aboriginal  natives  of  Britain  are  the  Oak  (two  species) ;  the  Elm  (five 
qiecies) ;  the  Beech,  the  Ash,  the  Maple,  Sycamore,  Hornbeam,  Lime  (three  species) ;  the 
Spanish  Chestnut  (!);  the  Alder,  Birch,  Poplar  (four  species) ;  and  the  Scotch  Fir;  U>  which 
may  be  added  the  Mountain  Ash,  which  in  some  parU  of  Scotland  attains  to  a  great  sise. 
Of  these,  then,  the  Oak,  the  Beech,  Birch,  and  Scotch  Fir,  live  in  society,  E)nuing  vast 
forests,  almost  to  the  exclusion  of  other  trees.  The  finest  foresta  of  Oak  and  Beech  oie 
to  be  seen  in  the  southern  parts  of  England ;  the  latter  flourishing,  in  an  extraordinary 
degree,  in  the  chalk  and  deep  clay  soils  of  Sussex  and  some  of  the  nei^bouring  countiesL 
In  Scotland,  the  oak,  though  there  may  be  some  exceptions,  ^nerollj  forms  copse  woods, 
and  is  mostly  confined  to  Uie  valleys.    Its  northern  limit  is  scarcely  within  the  Bntubdomr 
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nioBiL    Iieztends  to  lat  60°,  od  the  continent  in  Rusna,  and  01°  in  Norway;  and  if  in  Scot> 

hod  oaka  are  not  fbond  in  the  extreme  north,  it  k  itthei  oviag  to  want  itf  ahelter  and  of 

Hutable  Boil,  than  to  anj  other  circninstance, 

TIm  Pine,  (Pinu«  &/he*lru,Jtg.  114.)  coortitutee  noble  foreets  anraiv  the  mountainous 

divtricts  <rf'  North  Britain,  filling  the  valleys, 

and  aaceoding,  pnih^y,  to  the  heiffbt  of  3500 

feet  apm  the  hilla,  amone  the  northern  Gram- 

piana,  and  ezhibtting  individual  specimeoa  of 

j  great  aise  and  beauty. 

[      Of  the  iTuit  trees  which  are  Bucceesflilly  cul- 
[  tinted  in  the  open  air,  the  number  is  limited, 
i   In  the  south,  exclusively,  or,  perhaps,  ss  ftr  as 
the  centre  of  the  kingdom,  under  favourable 
.  eiicumslances,  the  Vine,  the  Fig,  Ihe  Quince, 
:  the  Mulberry,  Chestnut,  Walnut,  and  Medlar 
,   may  be  advantageooaly  planted.     The  Apple, 
Pear,  the  Plum  of  varioua  kinds,  the  Peach, 
Nectarine,  and  Apricot ;  all,  according  to  Boil, 
exposure,  and  other  local  circumstances,  ripen 
their  fruitin  the  open  air,  if  aflbrded  the  protec- 
tion of  a  wall,  as  high  ninth  as  Inverness,  and 
-^  p.  some  of  the  most  hudy  ones  much  higher;  but 

""'*''  "'■  the  want  of  sun  must  ever  be  a  hindrance  to  the 

tbonxuft  perfecting  of  good  fruit  in  the  nrath  of  Scotland. 

Of  the  various  kmds  of  Cora,  which  are  used  as  find  for  man  or  cattle,  Wheat,  Barley, 
Bere,  &ggt  Oats,  and  Rye  are  the  univenal  crops ;  and  these  all  succeed  in  situations 
not  too  much  elevated  above  the  level  of  the  sea,  as  far  to  the  northward  as  InveniesB, 
bey<nd  wbich  the  wheat  becomes  a  very  uncertain  crop;  and  even  considerably  south  of 
Invemeaa,  to  the  ntnth  of  the  Forth  and  Clyde,  in  lat  66°,  the  cultivation  of  wheat  is 
almost  wboUy  confined  to  the  eastern  side  of  the  country,  the  west  being  the  district  6» 
putore. 

Id  regard  to  the  hei^t  at  which  certain  j^ants  will  grow  above  the  level  of  the  sea,  the 
mtheni  SJid  midland  parts  ot  Great  Britam  do  not  contain  mountains  apon  a  sufficiently 
kAy  scale  to  render  their  inveetigatkHi  particuki'Iy  interesting.  The  northern  parts  i^ 
England  poaeM  mountains  of  upirards  of  3000  feet ;  and  as  Winch's  "  Essay  on  the  Geo- 
R^ihicaldistributianof  Plantsthioti^Kiot  the  Countiesof  Northumberland,Cumberland,aiid  - 
DuT^m,"  cf  which  the  laL  55°  may  be  considered  the  medioin,  nnbraces  a  very  great  oro- 
tknofthis  very  counby,  which,  fitxn  its  situation,  may,  in  point  of  climate,  be  considered  as 
mteimediate  between  the  mue  Dorthem  and  southern  fions  of  Great  Britain,  we  select 
&an  his  week  wliat  concerns  the  more  valuable  and  more  striking  vegetable  productions. 

The  Oak,  in  lat.  fi&°,  attains  a  large  size  in  the  valleys ;  it  ascends  the  bills,  but  gtadn- 
ally  becomes  of  stunted  growth  in  Weardale  and  Teeadale,  to  the  elevation  of  1600  and 
imteeL 

The  Ccmnxm  Elm  (Vlmu*  Cvmpeitru)  is  not  indigenous  north  of  the  Teea;  its  place 
bnng  taken  by  the  Wych  Elm  (If,  moatana),  which  skirts  the  mountains  at  a  height  of 
SOO^feet 

The  Beech  and  Aspen  flourish  beautifully  in  Ihe  low  dieltered  spots,  but  do  not  diinb 
the  hills  to  eqoal  heights  with  the  oak.  The  White  and  Black  Poplars  (.Popwtut  alba 
vd  nigra)  are  doubtiiil  natives  of  the  north  of  England,  as  of  Scotland ;  though  the  White 
l^)|dar  is  remarkable  for  withstanding  the  north-easterly  winds,  which  are  so  destructive  to 
v^elation  in  the  counties  of  Northumberland  and  Dumam.  The  Lime,  CTilia  Evropaa), 
the  Chestnot  (CatUmea  veiea),  and  the  Hornbeam  (Caryitmt  Bttviiu),  stand  in  the  same 


and  Cumberland,  as  is  the  Yew  (T'oxtu  Baecata).  The  Birch  {Betida  alba)  ta 
(D  the  mountains  at  a  greater  elevation  than  the  Sycamore  {Acer  P»ewlo-plalamu),  which 
in  the  suhalpine  re^ns  seems  to  be  as  vigorous,  and  to  attain  as  great  a.  size  as  it  does 
near  the  setMXAst.  The  Mountain  Ash  (Pvrut  auctipana)  is  found  on  the  hills ;  the  White 
Beam  {Pyna  Aria)  maj  be  traced  from  tie  High-Force  of  the  river  Tees  to  the  coostj 
the  Alder  {Alma  f-tuliruxa)  and  the  Guelder  Rose  {Viburnum  Opulaa)  accompany  the 
■beams ;  and  the  Hazel,  Black  Cherry  (Prunut  Ceriuui),  Bird  Cherry  (Prumu  Padut), 
the  Spindle-tree  {Euongmvt  europavt),  the  Raspberry  (RuAut  idaut),  and  the  common 
Oder,  {Sambucua  nigra),  are  found  in  all  the  woods  &om  the  sea-shore  to  those  situated  on 
an  elevaticn  c^  1600  feet;  but  the  common  Maple  {Acer  campettrit)  occurs  only  in  the 
hedgea,  in  some  parts  of  the  flat  country. 

Ttie  Ash  tree  (fVaxtnu  excehior),  the  White  Thorn  iMetpiltu  Oxyacantha),  the  Crab 
bee,  or  Wild  Apple  (Pyru*  Molw),  and  Black  Thorn  (Pruntu  ipimua),  abound  througbout 
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tlie  district  in  question.  The  BuUaoe  {Pruntu  ifuUiiid)  'm  rare :  and  the  Plum-tree  (PruiMct 
dome$tica\  Pear  {Pyru»  communiB\  Red  currant  (i2t6e«  rff^rum),  the  Berberry  (fierberit 
vulgaris)^  and  Gooseberry  (Ribeg  Oro»9ularia\  though  of  frequent  occurrence,  appear  not 
to  be  original  natives  of  the  soiL  But  the  Rock  Currant  {Ribe»  peir€Bum\  the  Acid  Moan- 
tain  Currant  {Ribet  meaium\  Alpine  Currant  ^Ribet  dlpinum\  Black  Currant  (^Ribes  ni- 
grurnX  and  Privet  (Ijiguttrum  vulgore\  are  indigenous,  and  not  unfrequent. 

The  Furze  {Ulex  eurojHtus,)  attains  to  an  elevation  of  2000  feet  in  sequestered  fijwts, 
accompanied  by  the  Bramble.  Juniper  may  be  traced  fiom  the  coast  to  the  height  of  1500 
feet  The  Cloudberry  {Rubtu  Chanuanonu),  the  Bearberry  (^ArbtUm  Uva  Urn),  and  Sand 
Willow  iSalix  arenaria\  attain  the  same  elevation;  while  the  Dwarf  Willow  (Saiix  ker^ 
bacea),  but  without  its  usual  attendant  the  Reticulated  Willow  {8,  reticulata\  readies 
to  the  tops  of  the  loftiest  mountains,  upwards  of  8000  feet  above  the  level  of  the  sea. 

Coarse  Ghrasses,  Sedges,  and  Rushes  too  often  cover  the  wet  moon  with  a  scanty  and 
almost  useless  vegetation.  To  the  agriculturist  the  different  Heaths  are  scarcely  more 
acceptable ;  but  they  are  unquestionably  among  the  most  beauUfel  of  the  native  plants,  and 
their  abundance  and  the  vast  extent  of  ground  which  they  clothe,  give  a  pecuUar  chaiacter 
to  very  many  paf  ts  of  Grreat  Britain,  especially  in  the  NorUi.  In  the  districts  in  qoestianv 
the  common  Heather  {CaUuna  vtdfaris),  the  Fir-leaved  Heath  (Erica  Cinerea\  and  the 
Cross-leaved  Heath  {Erica  7^tral%x\  the  latter,  however,  less  fiagrant,  and  preferring  moist 
situations,  flourish  in  various  situations,  fiom  1000  bo  8000  feet  a£>ve  the  level  of  the  sea, 
but  never  in  ^calcareous  soil,  which  circumstance  occasions  the  striking  diflerence  between 
the  heaths  of  Duriiam  and  Northumberland,  and  the  Yorki^ire  Wolds  as  they  are  called, 
where  the  substratum  is  chalk. 

The  most  considerable  elevation  to  which  the  cultivation  of  wheat  extends  in  the  north 
of  England  does  not  exceed  1000  feet  above  the  level  of  the  sea.  Oats  grow  at  nearly 
double  that  height;  but  in  unfavourable  years  the  sheaves  may  often  be  seen  standing  among 
the  snow,  which  not  uncommonly  covers  the  tops  of  the  mountains  in  October,  and  is  never 
later  in  fklling  than  the  middle  of  November.  The  limits  of  Barley  and  Rye  are  between 
those  of  wheat  and  oats ;  but  Bigg,  a  more  hardy  kind  of  grain  than  either  of  the  former,  is 
DO  longer  cultivated.  Turnips,  though  of  onall  size,  and  Potatoes,  grow  at  the  same  height 
as  Oats.  On  the  soil  of  the  moors  being  ploughed  for  the  first  time,  and  lime  applied.  White 
Clover  (TrifoUum  repens)  comes  up  in  abundance. 

SuBSBOT.  8. — Zoology  of  Great  Britain. 

The  Zoology  of  the  United  Empire  mi^t  be  treated  of  under  the  three  kingdoms  of  which 
it  is  composed,  were  our  materials  sufficiently  ample  to  mark  the  peculiarities  </  each.  But 
although  every  year  witnesses  an  accesskm  of  new  species  to  the  British  feuna,  no  attempt  Iuub 
yet  been  made  to  generalise  these  discoveries^  with  reference  to  the  geographic  range  of  groope 
or  species.  The  zoology  of  Ireland  has  been  sadly  neglected,  and  we  are  stifi  without  a 
Fauna  Scotica.  We  must  therefore  consider  the  natural  history  of  Britain  in  the  aggregate ; 
noticing  such  species  as  more  particularly  belong  to  Hie  northern  and  the  southern  extre- 
mities. 

Of  Quadrupeds,  the  most  recent  catalogue  contains  sixty  livihg  species,  including  the 
whale  tribe ;  besides  those  which  progressive  civilisation,  and  the  effects  of  die  chase,  have 
now  extirpated  from  the  islands.  Nine  species  of  Bats  have  been  detected,  four  of  which 
have  as  yet  been  found  only  in  the  southern  and  western  counties :  two  belcmg  to  the  division 
of  hor8e4hoe  bats,  so  named,  from  their  nostrils  being  furnished  with  a  complicated  membrane, 
like  a  horse-shoe ;  an  appendage  which  is  probably  intended  to  act  as  a  sucker  to  assist  the 
animal  in  retaining  its  prey.  The  Vespertilio  murinus,  or  common  bat,  has  been  so  far 
tamed  as  to  take  lies  out  of  its  master^s  hand,  careftilly  throwing  aside  the  wings.  The 
woods  and  heaths  still  shelter  the  Hedgehog  {^fig.  115.),  a  harmless  and  a  most  usefel  animal 
115  in  destroying  snails,  slu^  and  worms;  but  persecuted  by  the 

vulgar  for  a  long  list  of  imaginary  and  nonsensical  propertiea 
These  prejudices  have  been  extended  to  the  Mole,  whose  little 
hillocks  form  the  best  top-dressing,  as  a  sensible  fiurmer  once 
assured  us,  to  poor  lands,  that  can  possibly  be  given :  their  soft 
fiir  has  long  been  mixed  with  that  (»  the  Beaver,  in  the  making 
of  hats.  Allied  to  the  Mole,  in  general  conformation,  are  the 
Shrew  Mice,  of  which  two  species  are  natives,  the  common  and 
the  Water  Shrew  (Sorex  araneus  and  fodiens) :  both  these 
Heditthoff.  appear  to  be  widely  distributed.    Of  true  Mice  there  are  three 

distinct  sorts :  the  Common  or  House  Mouse,  the  Field  Mouse,  and  the  Harvest  Mouse ;  the 
latter  being  as  destructive  to  the  farmer  as  the  first  is  to  the  housewife.  The  Brown  and 
the  Black  Rat  infest  dwellings,  and  are  equally  injurious :  the  latter  Is  known  by  the  tail 
being  longer  than  the  body;  whereais,  in  the  Brown  Rat,  both  these  parts  are  equal.  The 
pret^  little  Dormouse  {MyoxuM  aveUanaritu),  like  the  Squirrel  and  Jerboa,  eats  its  food  in 
an  erect  attitude,  sitting  on  its  haunches,  and  using  its  forefeet  as  hands.    The  Water  Rat 
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lod  Sbort-tailod  MouK  of  Peuumt  (now  plac«d  in  the  geniu  Arvtco/if)  dccot  in  Enfrlind : 
but  the  tbnner  is  stated  not  to  have  been  found  ia  the  Dorlhem  ielBnda;  the  latter  Ib  a.  rooet 
destructive  little  animal  in  gardens,  where  it  grubs  up  seeds,  particulaily  peas,  just  after 
thejr  have  begun  Ui  germinate.  A  few  yeuB  buck,  the  short-tailed  mouse  suddenly  appeared 
in  immense  numbers  in  the  New  Forest,  and  ootwithstasding  every  artifice  employed  to 
stop  their  ravages,  they  destroyed  many  thousaods  of  young  Lrees,  and  devastated  whole 
acres  afyoung  plantatitma. 

The  Badger  is  a  nocturnal  feeder,  sleeiung  in  ita  hole  during  the  day,  yet,  when  attacked, 
is  rentarkably  quick  in  ita  motitma,  and  aucceaslul  in  its  detence.  If  undisturbed,  it  is  hann- 
lea  and  inonensive,  chiefly  subsisting  upon  vegetables,  although  it  will  likewise  devour  frog* 
ind  slugs.  The  Otter  has  become  much  len  Sequent  than  tbtmerl/ ;  it  was  once  considered 
as  a  beast  of  chase,  as  old  game-books  mention  otter  hounds  particularly  trained  for  hunting 
this  animal.  It  feeds  entirely  upon  fish,  which  it  dives  after  with  great  celerity ;  and,  unlen 
pceased  by  extreme  hunger,  invariably  leaves  the  tail  extremity  untouched.  The  legs  are 
very  short ;  and  the  toes  being  connected  together  by  a  memlmiite,  give*  to  the  animal  th* 
power  <^  swimming  very  tapidly. 

^  The  rapacious  or  carnivorous  quadrupeds  of  bitain  an  very  few,  and  from  their  small 
sie  too  insigniGcaat  to  inflict  much  personal  injury  upon  man.  lite  Bear  and  the  Wa^ 
have  king  been  extinct  in  K-itain,  and  the  Fox  might  have  shared  the  nme  &te,  had  it  not 
been  preserved  aa  a  beast  of  the  chase  since  the  extinMtion  of  more  formidable  game. 
Pennant  nentione  three  varieties  of  this  animal  found  in  Wales  and  other  mountainous  parts 
of  Britain  :  —  1.  The  Milgri,  or  Greyhound  Fox,  ia  the  largest,  tallest,  and  boldest,  and  is 
distinguislied  by  a  white  tag  i?  tip  to  the  tail.  2.  The  Mastiff  Fox,  which  ia  less,  but  more 
Strongly  biailt  8.  The  Curgi,  or  Cur  Fox,  of  a  still  smaller  size,  and  having  the  tip  of  the 
tail  black.  {Brit.  Zool.  i.  B7.)  The  varieties  do  not  appear,  however,  to  have  fallen  under 
the  actual  cbservation  of  subsequent  naturaliata. 

The  Ferret  tribe  c(sn[»«henda  the  Polecat,  Weasel,  Stoat  ac  Ermine,  the  Ccxnmon  Marten, 
and  the  Pine  Marten. 

The  Polecat  (PuloHus  migaru  Cuv.),  called  also  the  i^tchet,  Rtchew,  or  Fonmart, 
measures,  with  the  tail,  about  twenty-three  inchea.  Ita  fetid  smell  is  proverhiaL  Althongh 
iocloded  in  the  list  of  British  qnadrapctds,  it  8[^)e«r^  acctffding  to  Strabo,  to  have  been 
imported  ftca  the  north  of  Africa.  Like  all  its  congenera,  its  lubits  are  sanguinary ;  for  it 
will  destroy  and  suck  the  Wood  of  many  victima,  befOTe  it  attempts  to  carry  off  their  bodiest 
The  weU-knowQ  Ferret  is  owsidered  only  a  variety  of  this  species.  The  Weasel  is  much 
mailer,  aiui  although  repulsive  fhxn  its  odour,  is  yet  an  elegant-shaped  animal  It  feeds  on 
laice  and  small  birds,  but  will  occasionally  attack  animals  erf'  a  much  larger  sise.  Few 
pemns  suspect  that  the  skins  they  see  nailed  against  &rm  Dut-houBes  frequently  belong  to 
u  animal  whose  fiir,  m  another  state,  forms  a  most  elegant  and  expensive  ornament  to 
female  dress.  This  animal,  despised  in  one  state,  and  valued  in  another,  is  the  Bloat 
0^.  116.),  the  pest  of  the  fiumer,  and  the  dectwyer  of  his  poultry.  In  the  temperate  utd 
116  117 


aoatheni  parts  of  Europe,  ita  fiir  is  yellowish-brown  above,  and  pale  yellow  bcneadi ;  yet 
so  mma  as  its  geographic  range  enters  en  the  more  northern  countries,  as  Russia,  Norway, 
and  Siberia,  these  coloura  vanish,  leaving  the  fiir  of  a  pure  white  in  ever;  part  bat  the  tail, 
which  is  tipped  with  deep  black;  and  m  this  state  the  skin  ia  called  ermme.  In  Scotland 
the  animal,  during  winter,  is  frei^uently  found  in  an  int«nnediate  stage  of  summer  and  win- 
ter clothing.  Although  small,  it  will  attack  large  rats,  and  has  been  known  to  pursue'  a 
young  hare  b;  the  scent 

The  Commoa  or  Beech  Marten  (JIf.  Fagorum  Ray)  seems  to  prefer  dwelling  near  habita- 
tions, choosing  the  shelter  of  out-houses  and  fium-buildinga,  aa  ccnvenient  retreats  Ibr  carry- 
ing <m  its  depredatkms  among  poultry,  of  which  it  is  a  great  devourer;  it  also  breeds 
occasionally  in  the  hollows  of  trees. 

ThePineMajten(M.j4UetiimRay,j!^.  117.)  is  rather  ]arg«r,  and  is  farther  distinguished 
fiom  the  last  in  having  the  throat  and  breast  yellow,  instead  of  white.  It  is  wild  and  solitary; 
ihunning  mankind ;  and  only  dwells  in  thick  woods  and  fm^sts,  principally  those  composed 
of  ^es.  It  climbs  with  great  facility;  preys  upon  birds  and  their  eggs,  and  also  upon 
iqucrela;  the  female  generally  making  use  of  the  neat  of  one  of  her  victims  fbr  the  revmg 
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of  her  own  jaODg.  The  skin  of  this  is  much  nuxe  prized  than  that  of  the  common  Marten, 
and  appears  to  have  been  formerly,  at  least  in  Scotland,  a  lucrative  article  of  commerce. 

The  Wild  Cat  closes  our  list  of  these  small  hut  ferocious  indigenous  animals.  Its  manners 
are  similar  to  those  of  the  Ijmx,  and  Mr.  Pennant  iustly  calls  it  the  British^tiger.  In  its 
savage  state  it  appears  to  be  much  larger  than  the  ordinaiy  domestic  cat ;  and  the  teeth  and 
claws,  fer  the  size  of  the  animal,  are  tremendous^  It  is  still  feund,  although  rarely,  in  the 
mountainous  and  woody  parts  of  Great  Britain.  Formerly  they  appear  to  nave  been  much 
more  numerous,  and  to  have  been  considered  a  beast  of  chase.  The  best  authorities  agree 
in  considering  this  species,  common  to  the  fbrests  of  Europe,  as  the  origm  of  our  domestic 
breed,  the  umal  varieties  of  which  are  well  known.  Another,  which  seems  peculiar  to 
CcmwaU,  is  without  any  visible  tail,  and  is  stated  to  be  an  hereditary  variety.  {Cuv.  ii  489.) 

To  enumerate  the  varieties  of  the  Dog  now  domesticated  in  Britain  would  be  tedious, 
particularly  after  the  luminous  manner  in  which  this  subject  has  been  treated  by  Pennant 
{Brit.  ZooL  L  70.).  Britain  has  been  famous  for  her  dogs  from  remote  antiquity.  The  British 
mastifib  were  held  in  such  estimation  by  the  Romans,  that  their  emperors  appointed  an  officer 
in  the  island,  with  the  name  of  Procurator  Cynegii,  whose  business  was  to  transmit  thence 
such  as  would  prove  equal  to  the  ferocious  combats  of  the  amphitheatre  Strabo  also  men- 
tions that  the  mastifi  of  Britain  were  in  great  repute,  being  trained  for  war,  and  used  by 
the  Gauls  in  their  battles. 

The  Bloodhound,  during  the  troubled  periods  of  English  history,  was  in  hi^h  estimation« 
and  much  used  to  track  the  footsteps  of  robbers  and  marauders ;  but  the  breed  is  now  extinct 
A  remarkable  variety  of  the  Greyhound,  more  peculiar  to  Ireland  (hence  called  the  Irish 
Greyhound  or  Wdf  Dog),  is  nearly  lost,  a  few  couples  alone  having  been  preserved  in  one 
of  the  parks  in  that  island.  The  Terrier  is  the  best  house  guard ;  while  tne  Shepherd,  the 
Water,  and  the  Newfoundland  dogs  are  probably  the  most  sagacious. 

Of  ruminating  animals  now  existing  in  a  state  of  nature,  there  are  but  three ;  the  Stag  or 
Red  Deer,  the  Fallow  Deer,  and  the  Roebuck.  It  would  appear,  however,  that  the  first  two 
are  not  indigenous  to  these  islands.  Mr.  Pennant  writes — ^*' We  have  two  varieties  of  follow 
deer,  which  are  said  to  be  of  forei^  origin :  these  were  introduced  by  King  James  L  out  of 
Norway,  which  he  visited  for  his  mtended  bride,  Anne  of  Denmark.  He  first  brought  jome 
into  Scotland,  and  firom  thence  transported  them  to  his  chases  of  Enfield  and  Epping,  to  be 
near  his  palace  of  Theobald's."  The  only  memorial  of  this  palace  is  probably  preserved  in 
the  name  of  Theobald's  Road.  M.  Cuvier,  indeed,  expresses  a  doubt  whether  the  stag  was 
orifirinally  European ;  but  Major  Hamilton  Smith,  with  much  better  reason,  coosiderB  the 
Fallow  Deer  (fierrous  Damd)  as  indigenous  to  Europe ;  adding,  that  it  is  still  found  wild 
from  Sweden  to  Gibraltar,  and  from  Ireland  to  Constantinople.  The  Stag  (Cervus  EUtphus) 
seems  to  be  unquestioned  as  an  indigenous  species ;  and  although  the  wild  breed  is  yearly 
diminishing  in  numbers,  it  is  still  found  in  Gloucestershire,  the  north-west  part  of  Devon, 
and  in  some  of  the  remote  districts  of  Scotland.  Pennant,  by  some  unaccountable  mistake, 
hasjplaced  the  Stag  and  the  Fallow  Deer  as  varieties  of  one  species. 

The  Roebuck  {Cervu$  capreolua  Ham.  Smith)  is  much  less  than  the  two  preceding,  and 
is,  indeed,  the  smallest  of  European  deer.  It  is  remarkably  graceful  and  active,  habitoally 
preferring  the  sides  of  elevated  woods  or  forests.  As  he  leaves  a  strong  scent,  nature  has 
given  Him  -peculiar  sagacity  to  perplex  his  pursuers :  he  begins,  after  a  forward  dash,  bv 
doubling  over  his  track,  to  mislead  the  hounds,  and  then  by  some  great  bounds  he  springs 
forward  to  a  cover,  where  he  lies  down  to  let  the  chase  pass.  The  roebuck  is  now  become 
very  scarce  in  Britain,  and  was  equally  so  in  Scotland,  but  we  are  told  it  has  re-appeared  of 
late  years  in  Fifeshire,  in  consequence  of  the  increased  plantations.    (Brit,  An,  p.  26.) 

The  Ox  is  the  only  remaining  animal  of  this  order  which  claims  a  place  among  the 
indigenous  quadrupeds.  We  have  before  observed,  that  in  remote  ages,  a  gigantic  race  of 
oxen  was  numerous  throughout  Europe ;  and  that,  although  now  extinct,  there  is  reason  to 
believe  that  the  colossal  species  mentioned  by  Cesar,  as  existing  in  his  time,  was  of  this 
race,  now  only  known  by  its  fossil  bones.  These  remains  lie  scattered  through  the  whole 
oi  temperate  £nrope,  in  the  same  strata  with  the  lost  species  of  Elephant ;  but  that  the  race 
was  preserved  to  a  much  later  period  is  j[MX>ved  by  similar  bones  occurring  in  more  recent 
formations,  as  in  peat  mosses,  drained  lakes,  marshes,  and  beds  of  sand.  The  wild  races, 
of  inferior  size,  belonging  to  this  species,  may  probably,  as  Major  Smidi  observes,  even  now 
exist  in  Asia.  However  this  may  be,  it  appears  certam  that  the  real  Urus  was  found  wild 
in  the  Vosges  mountains,  and  in  the  fbrests  of  Ard^mes  and  Grermany ;  while  its  existence 
in  England  is  incontestably  proved  by  Fitz-Stephen,  who  speaks  of  the  Uri  silvestres,  which 
in  his  time  (that  is,  about  1150)  infested  the  mat  forests — round  London ! 

The  only  existing  breed  of  wild  oxen  now  known,  is  the  white  Urus,  or  Vrus  scotieus  of 
Ham.  Smith.  Its  skull  agrees  with  the  fossil  breed  in  being  ^  square  fix)m  the  orbits  to 
the  occipital  crest,  somewhat  hollow  at  the  forehead,  and  the  bonis  ebowing  a  peculiar  rise 
from  their  root,  at  the  side  of  the  above  crest,  upwards,  and  tihen  bending  outwards,  then 
forward  and  inward :  no  domestic  race  shows  this  turn.*'    The  true  Urus  was  forther  dis- 
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tiDgaished  by  a  mane,  which  10  still  dboerved  about  two  inches  loiif^,  in  old  bulls  of  the  Scot- 
*""  tish  race  {Jig.  118.).    When  this  breed  was  exterminated 

from  the  open  forests  is  not  known ;  but  it  was  confined 
to  parks  lon^  before  the  Reformation.  The  colour  is  en- 
tirely white,  with  the  muzzle  wholly  black.  Their  man- 
ners are  singular :  upon  perceiying  a  stranger^  they  gallop 
wildly  in  a  circle  round  him,  stop  and  gaze,  toss  their 
heads,  and  show  signs  of  defiance ;  this  is  repeated  seve- 
ral times,  each  circle  being  made  smaller,  till  they  aj^ 
proach  sufficiently  near  to  make  an  effective  charge.  The 
cows  conceal  their  young  eight  or  ten  days:  and  when 
one  of  the  herd  is  wounded  or  enfeebled,  the'  others  fore 
it  to  death.  The  breed  is  still  preserved  at  Chill  tngham 
Wild  Seoctkh  Ox.  Castle,  near  Berwick-upon-Tweed,  Wdlaston  in  Notting- 

ham, Gisbume  in  Craven,  T.miAhaH  in  Cheshire,  and  at  Chartley  in  Staffordshire. 

The  domestic  Ox  (Bos  Taurus),  considered  by  some  as  a  variety,  and  by  others  as  a  diEk 
tinct  species  from  the  last,  is  supposed  by  Hamilton  Smith  to  have  been  first  domesticated 
by  the  Caucasian  nati(«s  of  western  Asia.  It  is  stated  to  have  fourteen  ribs,  whereas  those 
of  the  B,  Vms  are  but  twelve ;  a  distinction  sufficiently  important  to  sanction  the  belief  of 
a  specific  di£ference.  Whether  or  not  this  parent  of  our  domestic  races  ever  existed  in  these 
islands  in  a  state  of  nature,  is  very  doubtful.  Tlie  various  breeds  for  which  Britain  has  long 
been  justly  celebrated  will  be  noticed  under  the  head  of  domestic  animals. 

The  marine  and  cetaceous  mammalia  are  few,  and  are  not  very  generally  dispersed.  Two 
species  of  seal  have  heen  noticed  by  Pennant  The  Piked  Whales  {BaUBnoptera  musculug 
and  boop8\  the  Razor-back  Whale,  and  several  others  of  the  great  northern  cetacea,  wander 
near  the  Hebrides  uid  Orkney  islands,  and  occasionally  visit  the  shores  of  Northumberland 
and  Yorkshire.  The  Porpoise  and  the  Grampus  have  a  wider  range,  and  large  shoals  roam 
Qiunolested  near  all  the  coasts. 

Extenmnated  native  ammaU.  In  every  countnr  the  increase  of  civilization  and  agrieul- 
tore  ui  marlied  by  the  progressive  diminution  and  mial  extirpation  of  the  larger  quadrupeds, 
particularly  of  such  as  are  injurious  to  man.  Among  those  which  history  clearly  informs  us 
were  once  living  in  Britain,  the  most  remarkable  are  the  Bear,  the  Wol^  the  Beaver,  and 
the  wild  Boer.  To  the  writings  of  Pennant  and  Hamilton  Smith  we  are  indebted  for  the 
fidlowing  notes  on  these  lost  inhabitants  of  our  forests. 

It  appeam  that  Bears,  in  the  time  of  Plutarch,  were  transported  firom  Britain  to  Rome, 
where  they  were  much  admired.  They  appear  to  have  been  extinct  in  Britain  long  beftwe 
Queen  Ebzabeth's  time. 

Wolves,  It  seems  to  have  been  a  vulgar  error  that  the  wolf  was  extirpated  in  Britain 
by  tbe  salutary  edicts  of  King  Edgar,  w£)  accepted  their  tongues  and  heads  as  tribute,  or  as 
a  commutation  for  certain  crimes :  for  in  the  reign  of  Ed^^ird  L  these  animals  had  again 
increased  to  such  a  degree,  that  officers  were  appointed  to  promote  their  destruction,  and 
lands  were  held  by  hunting  and  destroying  them.  Wolves  infested  Ireland  many  centuries 
after  their  extinction  in  England ;  some  having  been  killed  so  late  as  1710.  In  Scotland, 
the  last  on  record  was  destroyed  in  1660. 

The  Beaver  was  still  an  inhabitant  of  the  Welsh  rivers  in  1188,  as  is  attested,  according 
to  Pennant,  hy  Giraldus  Cambrensis ;  but  even  at  that  remote  period  they  must  have  con- 
siderably dinainie^ed,  as  the  historian  only  mentions  their  being  found  on  the  river  TeivL 
Local  names  of  other  waters  in  the  principtJity  attest  their  existence  in  other  places.  Fossil 
remains  of  this  species  are  stated  to  have  been  found  in  beds  of  marl,  under  peat  moss  in 
Berkshire ;  and  similar  bones  have  occurred  in  Perthshire  and  Berwickshire. 

The  Wild  Boar,  from  which  have  sprung  the  domestic  breeds  of  swine,  must  be  reckoned 
azDonff  indigenous  quadrupeds,  although  now  extinct  in  Britain.  William  the  Conqueror 
pomsbed  those  who  killed  the  Wild  Boar,  the  Sta^  and  the  Roebuck,  by  the  loss  of  their 
eyes.  Fitz-Stephen  affirms  that  the  vast  forest,  which  in  his  time  stood  on  the  north  side  of 
London,  was  the  retreat  of  Stags,  Fallow  Deer,  Wild  Boars  and  Bulls.  At  a  more  recent 
period,  Charles  the  First  turned  out  Wild  Boars  in  the  New  Forest ;  but  they  were  destroyed 
during  the  civil  wars. 

FdssU  quadrupeds.  The  splendid  discoveries  that  have  resulted  from  the  investigatiooa 
of  Buckland,  Ifantell,  Conybeare,  and  odier  eminent  geologists,  have  opened  a  fi^d  of  re- 
search, whicJi  in  Kitain  had  long  been  overlooked  or  neglected.  Without  entering  into  the 
question  whether  these  fossil  remains  belong  to  animals  which  did  or  did  not  at  some  period 
inhabit  the  spots  wherein  their  bones  have  ^en  found,  it  is  sufficient  to  confine  ourselves  to 
simple  fiicts.  The  remains  of  the  cave  bear  of  Dr.  Buckland  occur  in  several  caverns,  and 
are  sufficient  to  prove  the  living  animal  must  have  equalled  a  horse  in  size.  The  Kirkdale 
and  Pljrmouth  caves  abound  with  the  bones  of  an  extinct  hynna,  somewhat  resembling  in 
its  osteol^T  that  now  existing  in  South  Africa;  with  these  have  been  found  the  bones  of  a 
tiger,  which  must  have  been  as  large  as  the  Bengal  species.    Tbe  tusks,  teeth,  and  other 
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fi«gmenta  of  ui  extinct  ■peciei  «f  elephant,  totallj  diSraent  tnm  thoee  now  in  existence, 
'*"  have  been  detected  in  nurl  clay,  &c.  joined  with  Uuwe  of  two 

otberg7gaiUicquHiln]pedB,aThinoceroeand  htppopotamiiKi  while 
the  jaw  of  a  maisupul  animal,  unknown  auiong  the  ezistiiig 
I  race  of  bein^  baa  been  found  in  the  Stonesfield  elate  qoairie* 
(Jg.  119.) 

Domeitie  qtiadntpedi.  No  nation,  perhaps,  h>«  beoi  more 
BolicJtouB  to  improve  their  originalt]r  poor  breeds  of  domesti- 
cated quadrupeds  than  the  British ;  and  hence  their  present  superiority  over  moet  of  thoae 
on  the  Continent  Under  thie  head  we  commettce  with  the  ruminating  animals,  aa  the  ox, 
the  sheep,  and  the  goat,  so  essential  in  suppling  food  and  clothing  to  man ;  while  the  horse, 
the  am,  aitd  the  do^  asaist  him  in  hia  labour,  or  protect  his  propeitr- 

The  principal  breeds  of  oxen  nv>re  peculiar  to  Great  Britain  have  been  arranged  by  Major 
Hamilton  Smith  under  nine  divisi(«a.    Of  these,  three  belong  to  England,  three  to  Scotland, 
two  to  Wales,  and  cne  to  Guemsej. 
The  long-honied  or  Laneaater  breed  (fig.  120.),  aa  the  tnune  implies,  ia  remarkable  fbt 
..^  long  boms;  they  have  firm  thick  hides,  long  close  hair, 

large  hoo&,  ancf  give  in  proportion  less  milk,  but  mar« 
cream.  They  are  of  various  colours,  but  are  in  general 
finched,  that  is,  with  a  white  streak  above  the  spine, 
and  a  white  spot  inside  the  houghs.     The  improved 
Leicester  is  a  slight  variety,  originally  bred  near  Co- 
ventry, 
I       The  short-homed  breed  includes  those  that  are  named 
I   the  Holdemeas,  Teeswater,  Yorhshire,  Doriuun,  and 
Norttaumberltmd.     This  has  been  the  meet  irpproved, 
n*ioa(-boi»dOi.  i»oducing  usQallj  twenty-four  quarts  of  milk  per  day, 

and  three  firkins  of  butter  per  season.    Their  colour  varies,  but  is  generally  red  and  white 
mixed ;  called  by  the  graziers  fieeked. 

The  middle-homed  includes  the  Devon,  Hereford,  and  Sussex  breeds:  they  are  active, 
hardy,  and  much  esteemed  for  draught :  but  although  they  btten  early,  do  not  milk  so  well 
as  the  last  The  pure  Devons  are  of  a  hi^  red  colour,  without  spots,  a  light  don  ring 
round  the  eye,  fine  m  bene,  clear  neck,  thin  need,  and  the  tail  set  mi  high :  the  north  Devon 
is  most  esteemed  for  eating.  The  Sussex  and  Herefixd  are  larger,  the  oi  weighing  fiom  60 
to  100  Btone. 

The  Scottish  breeds  may  be  arranged  under  the  Polled,  the  Highland,  and  the  iPHfeshire. 
The  Polled  Galloway  is  the  most  esteemed :  it  is  straight  in  Uie  back,  the  hair  soil,  the 
colour  black  or  dork  brindled,  and  the  size  not  large.  They  travel  well,  and  reach  the 
Ijindon  markets  without  deterioration.  The  Sufiblk  Dun  is  a  variety  of  this  race.  The 
Highland  race  includes  several  varieties,  the  moet  valuable  ones  being  the  West  Highland, 
Argyle,  <»■  Skye,  and  the  Kyloe  ftom  the  Hebrides.  The  Norlands  is  another  variety,  with 
ccaree  hides,  long  legs,  and  of  a'  narrow  make.  The  Orkney  or  Shetland  ace  very  diminu> 
tive :  an  ox  weighing  about  60  lbs.  a  quarter,  and  a  cow  40  lbs.  Their  colours  are  various, 
and  their  shapes  had;  but  they  give  an  abundance  of  excellent  milk,  and  fatten  rapidly. 
The  Fifesbire  appears  an  improved  breed  of  the  Highlands,  crossed  with  the  Cambridge- 
sliire;  they  are  black,  spotted  with  gray;  the  boms  small,  white,  and  very  erect:  a  varied 
occurs  in  Aberdeenshire. 

The  Welsh  have  two  breeds :  the  first  is  large,  dark  brown,  with  some  white ;  the  1^ 
long  and  slender;  the  home  white,  and  turned  upwards:  these,  next  to  the  Devm,  are  the 
best  in  yoke,  a;id  are  a  cross  of  the  long-homed ;  the  second  is  lower,  well  foaned,  black 
with  little  white,  and  are  good  milkers.  The  Aldemey  or  Guernsey  race  is  proverbially 
small :  their  colour  is  mostly  yellow  or  light  red ;  marked  with  white  alxnit  the  fkce  and 
limbs,  and  with  crumpled  horns.  The  true  breed  is  known  by  being  yellow  within  the  eai^ 
and  at  the  root  of  the  tail  and  its  tuft 

Respecting  draught  Oxen,  we  cannot  retiun  &om  here  inserting  an  excellent  and  jndi- 
cifMS  remark  of  Pennant  "  It  ia  now,"  observes  this  sensible  writer,  "  generally  allowed, 
that,  in  many  cases,  oxen  are  more  profitable  in  the  draught  than  horses :  &eir  food,  harness, 
and  shoes  being  cheaper ;  and  should  they  be  lamed  or  grow  old,  an  old  working  beast  will 
be  as  good  meat,  and  fatten  as  well,  as  a  young  one."  (_Rit.  Zool.  L  28.) 

The  Sheep  is  scarcely  inferior  in  utility  to  the  ox :  and  the  breeds  now  cultivated  in 
Britain,  taking  all  their  qualities  into  consideration,  are  perhaps  the  most  valuable  in  the 
world.  It  is  a  curious  fact,  that  the  &med  Merino  sheep  of  Spam  ori^nated  fiom  the  Eng- 
lish lireed,  sent  to  that  country  1w  Edward  IV.  as  a  present  to  King  Jotia  of  Amgcm.  (ft^ 
Chnm.  p.  206.)  Major  H.  Smith  estimates  the  preaent  annual  value  of  wool  shwn  in  Eng- 
land, at  five  millions  sterling. 

The  British  sheep,  according  to  Ur.  Culley,  may  be  arranged  onder  fburteen  diSerent 
Ineeda,  and  some  others  might  also  be  enumerated.     These  may  be  classed  under  two  prin- 
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cipol  diviaions ;  those  derived  from  the  ancient  XBce  being  funusfaed  with  horns,  while  the 
others  in  general  have  none. 

Of  the  homed  breeds,  the  niost  ancient  is  the  black-&ced  (Jig.  121.),  still  met  with  ia 
some  heathy  parts  of  Yorkshire,  and  the  adjacent  northern  counties :  the  wo<d  is  coarse  and 
flhaggy.  The  Norfolk  and  Suflblk  sheep,  also,  have  the  horns  large  and  spiral,  with  the  &ce 
black,  but  the  wool  is  short  and  fine :  they  have  a  voracious  appetite,  and  a  restless  dispo- 
sition. In  the  Dorset  the  face  is  no  longer  black,  but  both  sexes  are  usually  homed.  This 
breed  is  remarkable  for  producing  lambs  at  almost  every  season,  and  is  therefore  highly  valu- 
able for  supplying  the  London  markets  with  house  lamb.  The  Wiltshire  is  a  much  larger 
variety,  havmg  no  wool  on  the  belly.  The  Hertfordshire  is  a  fine  productive  variety,  with 
short  tails.  The  Exmoor  comes  firom  Devonshire :  it  is  small,  the  wool  long,  and  the  face  and 
legs  white.  Scotland  fiimishes  three  breeds  of  homed  sheep;  the  Dun-i£ed,  the  Shetland, 
uui  the  Hebridean. 


TIm  Bkek-Fftcad  Sheep. 


The  Harefoift  Sheep. 


The  hornless  race  may  be  divided  into  nine  breeda  The  Lincoln  has  long  wool  and  a 
white  &ce :  in  the  Teeswater  the  wool  is  shorter  and  lighter,  and  the  legs  longer.  The 
Dishley,  or  new  Leicester,  is  distuiguished  by  a  clean  hei^  and  the  excellencv  ^  its  flesh. 
Tbe  Devonshire  Nots,  like  the  three  preceding,  are  long-wooUed ;  thev  have  white  fiices  and 
less,  thick  necks,  short  legs,  and  lar^e  bones.  The  short^woolled  nomless  breeds  are  the 
foUowing : — ^The  Hereford  {fig,  122.)  have  very  fine  wool,  which  grows  close  to  their  eyes, 
the  legs  and  fiu;e  bein^  white :  the  store  sheep  of  this  country  are  called  Collmgs  or  Rylands. 
The  South  Down,  prmclpally  cultivated  on  the  chalky  downs  of  Sussex,  have  the  &ce  and 
legs  gray,  and  are  highly  esteemed  for  the  table.  The  Cheviot  have  the  head  bare  and  clean, 
ain  are  sometimes  spotted  with  gray  or  dun ;  the  fleece  is  very  short  and  fine.  The  Hard- 
wicke  is  peculiar  to  the  rocky  districts  of  Cumberland,  and  is  speckled  on  the  face  and  less. 
The  Goat,  which  in  some  parts  of  Italy  supplies  the  only  milk  and  butter  known  to  Uie 
inhabitants,  is  of  little  utility  in  a  country  aboundixig  in  sheep  and  oxen.  But  to  the  Welsh 
moimtaineers  it  is  a  valuable  animal :  die  suet  will  make  excellent  candles ;  the  meat  is 
little  inferior  to  venison,  and  those  who  have  habitually  feasted  upon  mountain  kid,  know 
bow  superior  its  flavour  is  to  lamb. 

The  Horses  of  Britain,  improved  as  they  have  been  by  the  most  sedulous  care,  next  to 
the  Arabian,  are  the  finest  in  the  world.  The  British  breeds,  originally  but  ill  adapted  for 
the  saddle,  have  progressively  improved ;  and  the  crossing  of  the  indigenous  kind  with  those 
of  other  countries  has  induced  four  principal  classes  of  horses, — the  Racer,  the  Hunter,  the 
Roadster,  and  the  Dray  Horse ;  to  these  may  be  added  the  Poney,  one  of  the  original  breeds. 
The  Ornithology  of  G^eat  Britain,  after  yie  general  observations  already  made  on  that  of 
Europe,  will  be  here  but  briefly  dwelt  upon.  The  native  bbrds  mav  be  arranged  under  three 
natural  divisions: — 1.  the  rapacious;  %  the  perching;  and  8.  the  walking,  running  and 
swimming  orders. 

The  rapacious  birds,  as  in  all  other  countries,  are  the  smallest  in  number,  but  the  most 
ibrmiHlable  in  strength.    Among  these  the  Golden  Ea^le  {AquUa  chrff»aHo8,fig,  123.)  is  the 

larj^est  known  m  the  British  islands:  tms  noble  bird 
weighs  twelve  pounds,  and  is'  still  found  among  the 
highest  of  the  w  elsh  and  Cumberland  mountains ;  it  is 
said  also  to  breed  in  Orkney.  The  Erne  or  Sea  Eagle 
is  somewhat  smaller,  and  is  principally  confined  to  Uie 
maritime  rocks  of  Wales  and  North  Britain.  The  FsJ- 
con  tribe  is  more  numerous  in  species ;  but  the  destrac- 
tion  to  which  they  are  doomed  by  game  preservers  has 
long  been  diminishing  their  numbers :  some  species  are 
almost  extirpated,  aiu  nearlv  all  are  now  become  rare. 
The  Osprey  (Pandum  Haliatui),  at  Fishing  Eagle,  is  now  seldom  met  with.  The  two 
ijpecies  of  Henharrie  (pircu$  cyaneua  and  cineroBcenM)  were  first  discriminated  by  Montagu. 
The  Owls  are  similar  to  those  of  the  Continent,  but  the  great  Snowy  Owl  has  only  of  late 
years  been  detected  in  the  north  of  Scotland  as  a  native  bird.  The  Eagle  or^reat  homed 
Owl  is  of  the  same  size ;  the  fimner  hunting  by  day,  the  latter  by  night.  The  Bam  or 
White  Owl  is  known  to  every  fanner,  and  appears  to  be  distributed  over  the  whole  habi- 
table globe. 
Vol.  L  29  2  S 


Goldea  Eagfe. 


838  DESCRHrnVE  GEOGRAPHY.  Put  10. 

The  tootbed-bill  or  pnchii)^  birda  (JOaUinMret  Bw.)  u«  thoae  fiiniHbed  with  •  notch  to 
theii  bill,  bjr  which  their  food  ta  held  finn  before  it  ii  ■wiUowed.  Some  mre  fanned  to  climb, 
othen  to  hop  oo  the  trrDund,  aad  &  few  catch  their  food  (like  tbe  bwsIIows)  upw  the  win^. 
They  are  united  to  the  njaciom  order  b;  the  shrikes  or  butcher-birds,  so  called  fitan  their 
■iogulu  cuBtMn  of  impaling  iawctsaod  inudl  birds  upui  the  thorns  round  their  nests.  Three 
species  of  these  bird«  are  known  in  Britain,  Tbe  melody  of  the  Blackbird  and  Sonp-thnuh 
need  not  be  eulogised;  sod  during  spring  and  summer  the  woods  and  hedges  are  enlirened 
bynumbersoTwarUen^oriniaUinieetivoraubud^  wbidiTisil  them  in  the  breeding  aeaaon: 
amoiw  which  the  Nightingale  is  moat  conspicuous.  Large  docks  of  Finches,  and  similar 
hard-billed  birds,  feast,  in  winter,  upco  the  red  berries  of  uie  black  and  white  tbom;  while 
CrowB,  Starlings,  and  Fieldfares  aeTO«ir  prodigious  quantities  of  slugs,  worms,  and  other 
animals  noxious  to  the  Ikrmer.  The  Woodpediers,  Creepers,  and  Titmice  prej  only  upon 
thoae  insects  prejudicial  to  trees ;  the  Swallows,  during  summer,  join  with  the  waiMeTB  ia 
keeping  within  due  bounds  the  myriads  of  iosecls,  wluch  would  otherwise  increaae  to  an 
alanning  extent 

The  entire-billed  birds  ifiurtipedt*  Sw.)  are  tboee  which  have  no  notch  at  the  end  of  their 
bill,  and  never  seek  their  feed  among  treee:  they  are  united  to  the  lonner  by  the  Pigems^ 
and  comprise  the  gallinaceouB,  wading,  and  swimming  tribes.  Among  the  first  Britain  pa>> 
Besses  the  Partridee,  Grouse,  and  Quail,  but  more  particularly  the  Great  Bustard,  the  laig|est 
of  the  European  gUIinacea :  its  woi^l  is  about  25  lbs.,  and  its  flesh  excellant.  To  enume- 
rate the  wading  and  swimmiag  birds  would  &r  exceed  our  limits:  they  visit  the  coasts  prin- 
cipally in  winter,  and  depart  in  spring. 

The  exterminaled  birds  are  very  few;  for  although  some,  as  the  Egret  (J^.  124.)  and  the 

i.^  Crane,  are  no  longer  commcn  in  Britain,  yet  individoala  are  soms- 

times  met  with,  uiowing  that  man  and  not  nature  has  scared  tbein 

frofn  their  hereditary  range.     Perhaps  die  ooly  extirpated  ^Mcies 

is  tbe  cock  of  the  wood,  or  capercajllie  grease  (  JWooCn^sUiis  L.), 

,    a  noble  bird  of  game,  weighing  near  thirteen  pounds ;  once  con- 

imon  in  the  fir  lOTests  of  Scotlaod,  but  which  has  not  been  aeon,  it 
is  said,  aince  1760. 
I     Of  domesticated  birds  the  Pheasant  originally  came  tmra  Asia 
Minor;  the  Guinea  Hen  fttsa  A&ica;  the  Peacock  and  Fowl  frran 
India;  and  the  Turkey  from  America. 

The  fishes,  both  marine  and  freshwater,  are  nmneroDs;  most  ue 

edible,  and  many  highly  esteemed.    Whale,  and  other  cetacea,  are 

mostly  ccMifined  to  Uie  northern  shores:  but  those  of  the  west  are 

famous  for  the  herring  and  pilchard  fisheries.    The  John  Dwee  ia 

as  remarkable  for  ita  grotesque  form  as  fer  its  eiqnimte  flavoor. 

g^  The  Turbot,  Cod,  Sole,  ic.  are  well  known.     The  chief  rivet  fish 

are  the  Salmon,  Trout,  and  Char;  and  these  are  {nncipally  lax- 

nished  by  the  notthen  counties.     The  salmon  fisheries  are  highly  important,  and  have  kng 

engaged  the  attention  of  the  legislature:  tbe  eggs  of  one  fish  will  often  exceed  15,00(E 

The  Char  is  confined  to  the  lakes  of  Cumberland  and  Westmoreland ;  those  ci  Windermere 

are  the  beet,  and  when  potted  beccsne  a  f^reat  delicacy.    The  Herring  and  Sprat  sopply  the 

poor,  during  winter,  with  a  wholeaorae  dish ;  while  the  citizens  of  London  coosider  another 

species,  called  the  White  Bait,  as  poaaesaing  a  peculiarly  fine  flavour.     The  Anchovy  is  not 

unknown  in  some  of  our  estuaries;  and  even  ue  Flying-fish  has  occasionally  wandered  to 

the  Welsh  coast. 

The  reptiles  of  Britain,  known  in  a  living  state,  are  very  few.  BeaideB  the  Wai^  Eft 
iLaeerto  paluMtri*  liii.,Jig.  125.)  there  are  two  other  water  lizards,  and  probably  as  many 
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species  inhabiting  the  land.  Of  the  Frog  and  Toad  two  sorts  of  each  occur.  The  nakee 
and  the  blind-worm  are  harmless ;  the  Cramncn  Viper  (^g.  126.)  being  the  only  vsnonxma 
reptile :  yet  this  species  varies  so  much  m  its  colours,  that  naturalists  have  described  it  under 
several  namee.  The  Great  or  Gigantic  Frog  cf  Pennant  is  mly  a  variety  of  tbe  conunca 
load. 

Extinct  reptiles.  The  researches  of  geologists  have  bron^  to  light  the  remains  of  audi 
gigantic  and  extraordinary  reptiles,  that,  but  for  such  indubitable  nwA,  their  eziatenoe 
might  be  thotight  bbulous.  At  the  head  (tf  these  we  may  place  the  MtgaliMaunu,  resem- 
bling both  a  liiud  and  a  crocodile,  whose  probable  length  was  near  40  feet!    Ilw  lekthft 
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*mnM,  uniting  the  chumcten  rf  a  lirard  with  the  ntoot  ot  a  dolphin,  the  teeth  of  a  croco- 
dile, the  fins  (rf  a  turtle,  ami  the  rertebne  of  a  fiah,  is  scarcely  leaa  wwiderfiil.  TTie  PUrio- 
•aunu  is  Kill  more  extraofdinarr ;  &r  with  the  fiua  of  a  turtle,  it  had  the  head  oTa  lizan],aiid 
a  loo^  nock,  formed  like  the  body  of  a  serpent.  Lastly,  the  remains  of  several  distioct 
q>ecie3  of  crocodiles  have  been  disoorered  in  similai'  atrata.  AJl  these  attest  the  existence, 
at  seme  unknown  period,  of  a  stupendous  race  of  aquatic  monsters,  which  have  Iraig  boon 
■wept  away  &om  the  existing  animal  creatioQ. 

AmoD?  the  radiated  animals,  vast  shoais  of  trnisparent  Mtduta  wander  about  the  coast 
during  summer,  and  are  frequently  by  a  sudden  change  of  wind  cast  up  cm  the  beach  in 

Ct  numbers.  But  the  deep  recesses  of  the  ocean  frequently  give  to  the  neU  of  the 
nnan  animals  still  more  singular.  The  Black  Line  Worm,  or  Sea  Long  Worm  {Lm- 
■«tuti>nfusw>ni*Sow.,^.  127.),  whose  mouth  is  hardlj;  a  quarter  of  an  inch  wide,  is  said, 
by  the  fishermen,  to  measure  twelve  (alboms  in  length :  A  is  aoft,  and  so  fragile,  that  the 
entire  animal  seems  not  yet  to  have  been  procured, 
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laiiswaa  the  first  to  moke  known  the  true  natvre  of  ihoee  ptant-like  productions  generally 
termed  corallines.  Of  C(a«]ss  the  British  seas  afibrd  few  native  species ;  the  latest  aid 
moit  elegant  is  the  May-bloasom  eoial  (Caryopkyliia  ratnea),  (^fig.  128.),  commiHi  in  the 
Uediterranean,  and  occasionally  found  upon  the  Cornish  coast ;  it  is  cinnamon-coloured ;  and 
retains,  tor  many  years,  a  slight  scent,  like  that  of  hawthorn. 

The  Conchology  of  Britain,  in  the  number  and  interest  of  its  species,  compensates  for  its 
deficiency  in  large  or  richly  coloured  objects.  The  beautiful  varieties  of  Pecttn  opercu' 
Wii  are,  nevertheleea,  &equent]y  variegated  with  the  most  lovely  tints  of  yellow,  orange, 
pink,  and  deep  red ;  they  also  afiord  a  uutritioos  food  to  the  lower  classes.  The  most  cele- 
Dnted  edible  shell-fish  is  the  oyster,  well  known  and  highly  prized  1^  the  luxurious  Romans;' 
and  every  one  is  acquainted  with  the  superior  excellencj  of  those  fhHu  Colchester  and 
MiltoL  Fluviatile  shells,  in  a  country  so  humid  and  watered  as  Britain,  are  more  abon^ut 
tlwn  towards  the  south  of  Europe.  Most  of  the  rivers  produce  Unio  pictorum  (.fig-  120.  a), 
tnd  Unio  oratua  (b) :  Cjclas  cornea  (J)  is  generally  fiMind  in  the  same  situations.  The  ponds 
uid  staffnant  waters  are  frequently  covered  with  Lymneus  palustris  (e),  ovatus  (g),  and 
PluOTbis  comeus  (/) ;  while  the  large  Duck-mussel  (^AjU)Am  oTuittnui)  (c)  burrows  in  the 


■ntiddj  bottom,  A  little  fragile  shell,  Suceineaamidiibia  (/),  crawls  upon  rushes  and  aquatic 
pluiti ;  and  Phyn  fentinalis  (A),  Ancylus  lacuslna  (i),  and  Planoihis  vortex  (i)  preftr  dear 
d*dy  streams  and  ditches  overhung  with  wood. 

Native  pearls  were  reckoned  by  the  Romans  among  the  inductions  rf  Britain.    They 
u«  the  produce  of  a  fluviatile  bivalve  shell,  the  Unio  margaritifera,  (jEg.  130.),  still  com- 

ihem  counties;  but  it  was  oo  the  banks  cfthe  Welsh  riven  that  th« 

a  chiefly  carried  on. 
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Inteett.  Coamdertag  the  nature  of  the  climtte,  it  may  excite  Borpriae,  that  more  tbaa 
10,000  different  ipeciea  have  actually  been  fbond  to  inlmbit  Brilftin.  Vet  the  bee  maj  be 
reckMted  the  ofdf  iiwect  wboee  aerfices  are  immediatelv  and  obvionsly  beneficial  to  Doao. 
Among  the  butterfliea,  are  many  c^  great  beaa^ ;  while  Eiuymua  EuropMne,  or  the  Clouded 
Snlptuii  0^-  13L),  ia  eoanda«d  one  of  the  meat  British  inaecls. 
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Seotland.  The  zoology  of  Scotland  exhibits  many  arctic  animals  as  common  inhabitanta, 
which  are  only  known  as  rare  visitants  to  the  western  sborea  of  England ;  in  other  respects, 
it  does  not  materially  differ  Irom  that  of  South  Britain.  The  nortlum  islands  give  shelter 
to  innumerable  wild  fowl,  and  to  many  peculiar  land  birds,  aa  the  Plaimigan  and  the  Golden 
Eagle.  The  great  homed  or  Bagle  Owl,  is  found  to  breed  in  Orkney.  The  Highlands  are 
famous  for  an  abundance  of  Grouse,  the  red  species  (_Lagopui  icolicut,  fig.  132.)  being  the 
only  bird  peculiar  to  Great  Britain. 

The  domestic  animals  are  of  a  small  size ;  in  other  respects,  they  are  highly  valuaUe. 
The  polled  orhomteascattle,  withthe  Highland  and  the  Fif^hire,  have  already  been  noticed. 
The  Kyloe  breed  are  bo  named,  because  m  their  progress  to  the  soulh  &oca  the  Hetvidei, 
they  croes  the  kyloes  or  ferries  in  the  main  lai^  uid  Western  Islands.  (Ham.  Smith.) 
The  same  writer  considers  ttiat  the  sheep  c^  this  kingdom  spring  from  three  principal  breeds: 
the  first  is  eenerally  named  dun-fiiced  sheep ;  they  are  a  small,  homed  race,  ^id  to  have 
been  originaJly  imported  from  Denmark  or  Norway,  and  are  still  fbmid,  with  slight  varia- 
tions, in  the  North  of  Scotland  and  the  isles.  In  Kincardineshire,  this  breed  is  known  by 
ita  yellow  &ce  and  legs,  and  by  the  didievelled  texture  of  its  fleece,  wbich  is  in  part  coarse, 
and  in  part  remarkably  fine  wool ;  its  flesh  also  is  delicate  and  highly  flavonred.  The  Shet- 
land breed  carry  a  very  fine  wool,  in  three  different  succeasions  yearly,  two  of  which  res^in- 
ble  long  hair  more  than  wool,  and  are  called  Font  and  Scudda.  The  wool  is  of  various 
colours.  The  Hebridian  sheep  Is  the  smallest  animal  of  its  kind ;  its  hmna  are  usnslly  Bbort 
and  straight,  the  face  and  legs  white,  the  tail  very  short,  and  the  woo)  of  diSerent  Goloura. 

The  HighUnd  Ponies  and  Shetland  Ponies  (Jg.  133.),  natwithatauding  their  diminutive 
■ise,  are  greatly  esteemed  fbr  their  activity  and  strength. 
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Amtng  the  numerous  breeds  of  doga,  there  appear  to  be  three  more  particularly  GHind  in 
Scotland :  the  true  Shepherd's  Dog,  or  CoUy,  is  still  preserved,  unmixed,  in  many  of  the 
sheep  districts :  the  Shetland  Houn],  approaches  in  character  to  the  Greenland  Dcg ;  whDe 
theScuttiah  Greyhound  (fig.  134.),  common  in  the  Highlands,  is  possessed  of  great  sagaci^, 

strength,  and  swiftness. 

The  Zoologfy  of  Ireland  has  been  much  neglected ;  nor  are  we  prepared  to  show  what 
peculiarities  belong  to  its  natural  history.  "Hie  Irish  Wolf  Dog,  called  also  the  Irish  Grey- 
uound,  has  generally  been  thought  peculiar  to  this  island ;  but  others  consider  it  the  same 
breed  as  the  French  mAtin  (Cnnu  lanuiriu»  L.)  It  is  &  noble  animal,  standing  near  four 
feet  in  height,  and  seems  to  have  been  mainly  instrumental  in  clearing  the  countiy  of  tlie 
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IS  wolves  which  once  over-ran  it.  The  catOe  and  sheep  are  bferior  -to  those  irf 
Britain.  Yet  Ireland  e^qxnts  vast  (quantities  of  salted  provisions,  besides  the  supplies  fbr- 
niriied  lo  the  navy  and  shipping  interests.  The  remains  of  the  Fossil  Elk  (fig.  135.)  are  of 
frequent  occurrence  in  beds  of  ^ell  marl,  beneath  peat.  Its  antlers  measure  fiixn  the 
extreme  tip  of  each,  no  leas  than  ten  feet  ten  inches,  and  fivm  the  tip  of  the  right  horn  to 


its  niot,  Rve  Teet  two  inches.  Remaiiu  of  the  same  animftl  h&ve  been  also  found  in  England, 
>nd  a  rerj  perfect  specimen  in  the  Isle  of  Man.  The  Iriah  shores  fiimi^  the  conch^ogirt 
with  sererai  native  ahella,  aeldom  seen  cm  the  British  ccasts,  poiticukrl]'  the  Isocaidia  txa, 
or  Heart  Cockle  (Jg.  136.).  .^ 


SccT.  in. — Hitlorical  Qeography. 
Britain  was  ori^inallj  peopled  from  Gaul,  by  inhabitants  of  the  Celtic  tace.  Far  a  lonv 
time  it  uppeara  to  have  been  noticed  only  as  a  countiy  supplying  tin ;  a  rare  and  usetiil  metaf, 
not  then  found  In  any  other  part  of  Eorope,  or  in  Western  Asia.  To  obtain  this  valuable 
mineral,  the  coasts  of  Britain  were  at  on  early  period  souffht  by  the  ships  of  various  met: 
cantile  states,  especially  the  Carthaginians ;  and  the  tin  of  Tardiisb,  menticmed  by  Ezekiel, 
waa  donhtleea  brought  mim  the  mines  of  Cornwall. 

Britain  was  invaded  by  the  Romans,  about  fifly-five  years  before  the  Christian  era.  Of 
the  thirtf  tribes  of  barbarians  among  whom  the  country  was  then  divided,  the  most  consid- 
erable were  the  Belgae  in  the  west,  the  Brigantes  in  the  north,  the  Silures  in  South  Wales, 
the  Iceni  in  Norfi>lk  and  9ufiblfa,  and  the  Cantil,  who  occupied  Kent  and  part  of  Middlesex. 
The  latter  had  made  acsne  progress  in  agriculture  and  the  arts  of  civilized  life  ;  but  the 
other  inhabitants  derived  their  sabetstence  fron  flocksand  herds,  clothed  themselves  in  skins, 
and  painted  their  bodies.  The  precarious  authority  of  the  chiefs  derived  support  from  the 
influence  exercised  by  the  Druius,  in  one  of  the  most  terrible  forms  of  superstition  that  ever 
enslaved  the  human  mind.  Besides  the  ordinary  implements  of  war,  they  had  armed  chariots, 
which  they  managed  with  surprising  dexterity;  and  they  were  united  in  a  species  of  politi- 
cal ccsifederacy,  S  which  Caecdvelaunus  vras  the  head.  They  could  not,  however  prevent 
the  landing  of  Julius  C«Bar,  but  that  conqueror  was  prevented  by  more  urgent  aflairs  from 
prosecuting  an  enterprise  of  which  the  difficulties  were  not  likely  to  be  compensated  bj  its 
glory.  In  the  reign  of  Claudius  the  hardihood  of  Caractacus,  and  the  heroic  desperation  cMf 
uiadicea,  bJled  of  exciting  an  effoctual  resistance  to  the  disciplined  legions  of  Rome,  whose 
victorioua  progress  was  continued  during  the  reign  of  Nera  In  that  of  Domitian,  the  Ro- 
man dominion  was  extended  by  the  wisdom  and  valour  of  Agricola,  who  defeated  the  Cale- 
dooianaunderGalgacus,at  the  foot  of  the  Grampians;  and  the  only  part  of  the  island  which 
remained  unsubdued  was  the  region  which  lies  north  of  that  natural  rampart 

The  Britons  now  subjected  to  the  Roman  empire  were  compelled  to  cultivate  the  habita 
utd  arts  of  peace :  but  when  that  empire,  weakened,  distracted,  and  verging  to  its  decline, 
was  compelled  to  withdraw  its  protection  from  its  distant  provinces,  the  Scots  and  Picls^ 
eme^ing  from  their  mountain  fii^tnesses,  then  broke  in,  and  committed  dreadful  devastations 
anumir  £cir  unwarlike  neighbours.  The  Romans  bad  recourse  to  the  expedient  of  fruitier 
walls ;  first,  one  between  ^e  Forth  and  Clyde,  called  the  Wall  of  Antonine,  and  aAerwarda 
a  similar  rampart  between  the  T3me  and  Solway,  called  the  Wall  of  Severus.  About  the 
middle  of  the  Gllh  century,  the  Roman  fiirces  were  fiitally  withdrawn,  and  the  Britons 
were  left  to  depend  entirely  <ai  their  own  resources. 

The  Sazons  were  called  in  as  allies,  about  forty  years  after  the  dissolution  of  the  Roman 
govemmenL  These  hardy  adventurers,  originating  &om  the  north  of  Germany,  and  occupy- 
uig  the  line  of  coast  from  the  mouth  of  the  Rhine  to  Jutland,  had  long  infested  by  their 
piracies  the  neighbouring  ports  of  Britain  and  (raul.  They  eagerly  accepted  an  invitaticm 
to  a  country  so  superior  to  their  own.  In  the  year  450,  IflOO  men  imder  Henfrist  and  Hrasa, 
arrived  in  Britain,  and  obtained  an  easy  victory  over  the  Scots  and  Picts.  The  snccem  of 
the  two  brothers  attracted  numerous  bands  of  their  couDtrymen;  and  in  the  course  of  a  cen 
taty,  colonies  arrived  from  the  mouths  of  the  Elbe,  the  Weser,  and  the  Rhine,  chieS) 
composed  of  three  valiant  tribes,  the  JuteM,  the  Old  Saxon*,  and  the  Anglet.  ¥nm  allies, 
they  became  formidable  enemies  to  the  Britons ;  whom,  after  a  lung  and  sanguinary  struggle 
of  cue  hmidred  and  fifty  years,  they  compelled  to  retire  into  Wales  and  Cornwall. 

Thus  was  establiabeo  the  Heptarchy,  or  Seven  Baxon  Kin^oms  in  Britain :  viz.  1.  Kent ; 
2.  Sussex,  including  Surrey ;  3.  EeBtEnglBs,  including  Norfolk,  SuSblkithe  Tsleof  Ely,  and 
Cambridgeshire;  4.  Wessex,  including  aJl  the  southern  counties  Irom  Berkshire  to  CornvraU; 
6.  Northumberland,  including  all  the  northern  counties  of  England,  and  the  southern  coun- 
ties of  Scotland  to  the  Frith  of  Forth ;  6.  Essex,  includbg  E^x,  Middlesex,  and  (Wt  of 
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Hert&rdahire ;  7.  Merciyc,  or  M ercia,  the  largest  diviaioD,  including  the  midland  districts 
of  England  to  the  confines  of  Wales. 

About  the  year  800  these  small  states  were  united  into  one  kingdam,  under  the  name  of 
England,  by  Egbert,  king  of  Wessez.  The  Anglo-Saxon  dynasty  derived  its  chief  lustre 
from  Alfred,  one  of  the  wisest  and  most  virtuous  monaichs  that  have  appeared  in  any  age  or 
country.  He  delivered  his  country  from  die  thraldom  of  the  Danes ;  but  in  the  course  of 
the  ensninff  century,  however,  they  regained  the  ascendency ;  and  in  1017,  Canute,  king 
of  Denmark  and  Norway,  added  England  to  his  doaunions.  It  was  held  successively  by  his 
sons,  Harold  and  Haidicanute ;  but  on  the  death  of  the  latter,  it  was  restored  to  the  Saxon 
dynasty,  and  Edward  the  Ckmfessor  ascended  the  throne. 

The  conquest  bv  William  of  Normandy,  in  1006,  overthrew  fbr  a  time  the  liberties  of  the 
people  of  Enffland.  Claiming  the  crown  by  virtue  of  a  pretended  grant  from  Edward  the 
Confessor,  and  acquiring  it  by  victoiy  over  Harold  DL,  himself  an  usurper,  to  the  prejudice 
of  Ed^  Atheling,  the  rightfiil  heir,  he  maintained  b^  tyranny  a  dominion  gained  by  fraud 
and  violence.  O^e  of  the  consequences  of  the  acquisition  of  the  English  crown  by  William 
was  to  convey  to  the  kings  his  successors  certain  claims  on  the  French  territoiy,  which  led 
to  long,  expensive,  and  sanguinary  wars. 

Heniy  the  Second,  sunumoed  Planta^net,  son  of  Geoffiy  of  An^u,  who  married  Matilda, 
daughter  of  Henry  L,  in  the  n^ht  of  his  lather,  was  master  of  Anjou  and  Touraine ;  in  that 
of  his  mother,  of  Normandy  and  Maine;  in  that  of  his  wife,  of  Guienne,  Poitou,  Saintcmge, 
Auvergne,  Perigord,  Angoumois,  and  the  Limousin.  To  these  states  he  afterwards  annexed 
that  <x  Bretaene.  The  possession  of  provinces  composing  above  cne-third  of  the  French 
mcMiarchy,  and  superior  in  opulence  to  the  rest  of  the  territoi^,  rendered  this  vassal  more 
powerfrQ  than  his  liege  lord,  and  contributed  to  provoke  that  nvalry  which  for  ages  existed 
between  England  aira  Fmnce.  Henry  the  Second  acquired  the  sovereignty  of  Ireland ; 
Edward  the  First  annexed  Wales  to  his  dominions,  and  for  a  time  subjugated  Scotland. 
The  contending  claims  of  the  houses  of  York  and  Lancaster  for  the  crown  of  Ekigland,  after 
a  civil  war  of  nearly  aixty  yeara,  were  adjusted  by  the  marriage  of  Henry  the  Seventh  with 
Elisabeth,  daughter  of  Eldward  the  Fourth.  Among  the  memorable  events  that  occurred 
under  the  Plantagenets,  may  be  noticed  the  signature  of  Macna  Charta,  extorted  by  the 
barons  from  Kin^  John ;  the  rise  of  the  House  of  Commons  m  the  reign  of  Henry  the  lliird ; 
and  the  reformation  of  Uie  church,  commenced  by  John  Wickliffe,  in  1369. 

The  reign  of  Henry  the  Seventh  was  signalized  by  the  overthrow  of  the  feudal  sway,  and 
by  the  introduction  of  the  modem  system  of  polity.  The  emancipation  of  the  kingdom  finom 
papal  dominion  was  ef^ted  by  his  successor.  In  the  reign  of  Elizabeth,  the  most  strenuous 
exertions  were  made  to  strengthen  the  maritime  power  of  England,  and  extend  her  com- 
mercial intercourse.  The  result  of  these  measures  was  to  raise  the  nation  to  a  very  pros- 
perous and  flourishing  condition,  and  to  overturn  the  lawless  domination  of  the  n«>les, 
substituting  for  it,  however,  an  authority  almost  absolute  on  the  part  of  the  sovereisn. 

The  union  of  the  two  crowns  on  tiie  accession  of  James  the  Sixth  of  ScoUand  to  the  thnme 
of  England,  terminated  those  animosities  which  had  proved  alike  injurious  to  both  countries. 
The  despotic  conduct  of  Charles  Uie  First  led  to  a  struggle  in  which  he  lost  both-^his  crown 
and  his  life.  In  the  interregnum  which  ensued  under  the  Commonwealth,  the  vigilant, 
energetic,  and  decisive  policy  of  Oliver  Cromwell  exercised  a  commanding  influence  over 
every  cabinet  in  Europe.  Charles  the  Second  sufiered  England  to  lose  the  ascendency 
which  she  had  attained,  and  the  infatuated  conduct  of  James  the  Second  led  to  the  revolu- 
tion of  1688,  from  which  epoch  to  the  present  time,  the  industry,  commerce,  and  wealth  of 
Great  Britain,  rapidly  rose  to  a  height  unparalleled  in  any  other  nation,  ancient  or  modem ; 
but  her  political  power  sustained  various  fluctuations.  She  acquired  in  the  East  and  in  the 
West  two  empires,  each  iar  more  extensive  than  her  own  territory.  That  in  the  East  ehe 
retains  and  is  continually  extending ;  that  in  the  West,  having  become  independent,  is  her 
rival  in  commerce,  and  manifests  a  disposition  to  dispute,  at  no  distant  period,  her  maritime 
supremacy.  Among  the  memorable  transactions  and  events  of  this  period  may  be  ranked 
the  union  with  Scotland  in  1707 ;  that  with  Ireland  in  1801 ;  the  Scottish  rebellions  in  1715 
and  1745 ;  the  Irish  rebelli<Hi  in  1708 ;  and  a  series  of  wars  with  France,  occurring  at 
intervals  rarely  exceeding  eight  or  ten  years.  The  contests  arising  from  the  French 
revolution  were  distinguiSied  by  the  most  brilliant  naval  achievements,  and  afterwards  by 
successes  which  raised  the  military  glory  of  England  to  a  level  witii  her  maritime  renown, 
rendering  her  influence  paramount  among  the  states  of  Europe. 

Sbgt.  rV. — Political  Geography, 

The  constitution  of  Great  Britam  centres  in  the  laws  by  which  the  country  is  ^vemed, 
and  in  the  union  of  powers  by  which  the  laws  are  made  and  the  government  is  administered. 
The  legislative  power  is  vested  in  the  Parliament,  consisting  of  the  Kino,  an  hereditary 
sovereign ;  the  Lords,  an  hereditary  aristocracy ;  and  the  Hoi9»b  of  Commons,  consisting  of 
members  chosen  by  the  people  from  among  themselves,  and  therefore  said  to  represent  the 
commons  of  the  realm.    The  executive  power  is  entrusted  to  the  king. 
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Of  the  three  eitates  of  the  redm  thus  compoBing  the  legialature,  the  Eiag  is  the  highest : 
he  is  the  head  or  chief  of  the  parliament:  and  except  in  extreme  cases,  a  parliament  cannot 
be  held  unless  convoked  by  him,  nor  can  it  except  by  him  be  dissolved  or  prorogued.  His 
oiaeni  is  requisite  to  give  the  force  of  law  to  any  measure  proposed  bv  either  of  the  two 
houses,  and  agreed  upon  by  them.  Propositions  of  laws,  or  bUU  as  uiey  are  technically 
called,  may  be  brought  ibrward  in  either  house ;  all  money  biUs  tmut  take  Uieir  origin  in  the 
House  of  Commons ;  but  only  in  one  instance  can  the  king  initiate  an  act  of  parliament,  and 
that  is,  an  act  of  grace,  for  the  pardon  of  persons  after  a  rebellion,  or  for  the  release  of  insol- 
vent debtors. 

The  King  is  not  supposed  to  hold  his  throne  by  divine  riffht,  or  in  virtue  of  any  indefeap 
sihle  hereditary  claim.  The  nation,  by  its  supreme  council  has  dictated  certain  rules  of 
exclusion  with  regard  to  the  succession,  of  which  the  most  important  is,  that  the  sovereign 
ahsll  msintsm  uSi  Protestant  reftnned  religiout  and,  either  at  his  coronaticm  or  on  the  fint 
day  of  the  first  parliament,  shall  repeat  and  subscribe  the  declaration  aeainst  popery.  On 
the  death  or  demise  of  the  king,  his  heir  becomes  instantly  invested  wiUi  the  kingly  office 
and  regal  power. 

By  a  constitutional  fiction  accordant  with  the  feudal  policy,  all  lands  are  held  mediately  or 
hnmediately  from  the  crown.  Thus  the  king  is  entitled  to  all  lands  left  by  the  subsiding  of 
the  sea ;  and  estates  may  revert  to  him  by  escheat,  fitxn  the  commission  of  crime  by  ueir 
possessors.  He  Is  sovereign  in  all  seas  and  great  rivers ;  he  alone  has  a  prerogative  to  erect 
beacons  and  lighthouses;  he  is  entitled  to  alTrojral  mines  of  gold  and  silver,  ani  is  entrusted 
with  the  coinage.  AU  persons  bora  in  his  dominions  are  his  subjects,  and  owe  to  him  an 
allegiance  which  they  can  neither  renounce  nor  transfer  to  any  foreign  prince.  He  is  su- 
preme head  of  the  church  within  his  dominions;  and  as  patron  paramount  of  all  the  benefices 
m  England,  be  has  a  right  to  present  to  all  dignities  and  benefices  of  the  advowscm  of  aieh- 
Inshofvics  and  bishopries  during  the  vacancy  5[  theii  respective  seea  He  is  the  fountain  of 
justice,  and  has  an  undoubted  prerogative  in  creating  officers  of  state,  ministers,  judges,  and 
other  fonctionaries.  To  him,  as  pareru  patria,  belongs  the  care  of  all  who  are  umdde  to 
take  care  of  themselves ;  he  has  an  original  right  to  superintend  the  disposal  of  charities ; 
and  in  all  such  cases  the  application  is  to  the  Ooart  of  Chancery.  He  has,  in  certain  cases, 
the  high  prerogative  of  pardoning,  and  likewise  that  of  issuing  special  proclamations  for  tiie 
prevention  of  <3ence&  The  power  of  making  war  or  peace  is  lodged  singly  in  the  kin^.  He 
u  heM  to  be  incapable  of  doing  wrong,  and  if  an  unlawfiil  act  be  done,  the  minister  insCru- 
mental  in  that  act  is  alone  obnoxious  to  punishment  By  virtue  of  his  prerogative  the  king 
may  make  grants  and  letters  patent,  conferring  various  rights  and  privilegeai  Lastlv,  the 
king  cannot  be  attainted,  and  is  never  a  minor ;  though  when  the  crown  £is  devolved  to  a 
veiy  young  heir,  it  has  been  thought  prudent  to  appoint  a  regent,  or  council  of  regency. 
The  same  expedient  has  been  adopted  when,  by  reason  of  grievous  illness,  the  exercise  of 
the  loyal  fimctions  has  been  intenrupted. 

All  supplies  granted  by  parliament  are  given  to  the  king;  but  of  these  the  largest  pro- 
portion  belongs  to  the  public  or  its  creditors ;  that  which  pertains  to  the  king  in  his  distmct 
capacity,  called  the  Cmi  Lut,  is  the  provision  for  the  support  of  the  honour  and  dignitj  of 
the  crown.  On  the  commencement  of  the  reign  of  William  IV.,  the  civil  list  was  entirely 
new-modelledy  being  limited  to  the  personal  expenses  of  the  sovereign,  and  the  maintenance 
of  his  state ;  while  the  branches  of  administration  hitherto  defrayed  out  of  it  were  charged 
upon  the  Consolidated  Fund.  The  sum  of  510,0002.  was  granted,  under  the  followmg 
heads: — 

Privy  purse,  King's,    ---- ..---  £00,000 

Queen's, 50,000 

Maintenance  of  royal  establishment,  -....-.--.--    171,000 

Salaries  in  the  departments  of  Chamberlain,  Steward,  Master  of  the  horse, 

home  secret  service,  &c.  ---------------   154,000 

Pensions, -.--     75,000 

£510,000 

Thus  the  royal  prerogative  is  counterbalanced  b^  the  control  which  the  representatives 
of  the  people  in  parliament  exercise  over  the  public  purse.  The  king  has  the  prerogative 
of  commanding  armies  and  equipping  fleets ;  but  without  the  concurrence  of  his  parliament 
he  cannot  maintain  them.  He  can  confer  appointments  to  offices ;  but  without  his  parlia- 
ment he  cannot  pay  the  salaries.  He  can  declare  war ;  but  without  the  aid  of  parliament 
he  cannot  carry  it  on.  '  He  has  the  exclusive  right  of  assembling  parliaments;  but  by  law 
he  must  assemble  a  parliament  every  three  years.  Though  head  of  the  church,  he  cannot 
alter  the  established  religion,  or  call  individuals  to  account  for  thehr  religious  opinions.  He 
cannot  create  any  new  office  inconsistent  with  the  constitution  or  prejudicial  to  the  subject 
Re  has  the  privilege  of  coining  money ;  but  he  cannot  alter  the  standard.  He  has  the  power 
of  pardoning  ofienders;  but  he  cannot  exempt  them  from  making  compensation  to  the  injured 
puties.    Even  with  the  military  power  he  is  not  absolute,  since  it  is  declared  in  the  Bill  of 
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Rights  that  a  standing  army  without  the  consent  of  parliament  is  illegal.  The  king  himself 
cannot  be  arraigned ;  but  if  any  abuse  of  power  be  ccnnmitted,  those  who  were  either  the 
advisers  or  the  mstniments  of  the  measure  may  be  impeached  and  tried  before  the  House  of 
Lords ;  in  which  case  it  is  of  no  avail  to  plead  the  king's  command,  or  to  produce  his  pardon. 
A  dissolution  of  parliament  does  not  abate  an  impeachment,  neithercan  the  loyal  authority 
interpose  to  stay  or  suspend  its  course.  Other  restraints  on  the  prerogative  exist  in  the 
uncontrolled  freedom  of  speech  in  parliament,  secured  by  the  Bill  of  Rights,  and  in  the  im- 
portant provisions  by  which,  during  the  reign  of  George  IIL,  the  independence  of  the  judges 
was  established.  • 

The  House  of  Lords  is  composed  of  the  lords  spiritual  and  temporal  of  England ;  sixteen 
temporal  peers  of  Scotland ;  one  archbishop,  three  bishops,  and  twenbr-eight  temporal  peers 
of  Ireland.  The  roll  of  the  lords  spiritual  and  temporal  forming  the  House  of  Peers,  in  the 
session  of  1833,  exhibits  426  lords,  including  the  Catholic  peers  of  England.  They  are  thus 
distinguished: — 


Boyaldukea 4 

Archbishops  ..•••• 3 

Dukes  withEnflish  tiUes 81 

Marquesses 19 


Ewls 109 

ViscounU 18 

Bishops 37 

Barons 181 


Peers  of  Scotland 16 

oflreland 98 


Total. 


The  Lords  Spiritual  are,  for  England,  two  archbishops  and  twenty-firar  bishops ;  and  for 
Ireland,  one  archbishop  and  three  bishops ;  the  English  hold  their  seats  for  life,  the  Irish  by 
rotation.  The  archbi^ops  rank  above  all  dukes  except  the  princes  of  the  blood ;  the  bishops 
next  below  viscounts. 

The  Lords  Temporal  are  not  limited  in  number,  it  bemg  the  prerooative  of  the  kins  to 
raise  to  the  peerage  any  of  his  subjects  whom  he  thinks  deserving.  Thej  consist  of  dukes, ' 
marquesses,  earls,  viscounts,  and  barons.  The  sixteen  peers  of  Gotland  are,  by  the  articles 
of  union,  elected  by  the  peers  of  that  country  from  among  themselves:  the  election  is 
renewed  for  every  parliament  The  Peers  of  Ireland  are,  as  established  by  the  act  of  union, 
four  lords  spiritud  sitting  by  rotaticHi  of  sessions,  and  twenty-eight  lords  temporal  elected  for 
life  by  the  peers  of  Ireluid.  As  a  supreme  court  of  judicature,  the  House  of  Lords  exercises 
jurisdiction  in  civil  causes  upon  appeals  or  writs  of  error  fiom  the  inferior  courts;  and  in 
criminal  questions,  when  brought  before  them,  by  presentment  of  the  House  of  Commons,  in 
the  form  of  an  impeachment 

All  members  of  parliament  have  the  privilege  for  themselves  and  their  menial  servants  of 
being  freed  from  arrests  or  imprisonment  for  debt  or  trespass ;  but  not  from  arrests  for  treason, 
felony,  or  breach  of  the  peace.  The  peers  have  other  privileges  peculiar  to  themselves.  In 
all  cases  of  treason,  felony,  or  misprision  of  felony,  a  nobleman  is  tried  by  his  peers;  but  in 
misdemeanours,  he  is  tried  like  a  commoner.  In  judicial  proceedings,  a  peer  gives  his  ver- 
dict not  upon  oath,  but  upon  his  honour ;  he  answers  also  to  bills  in  chancery  upon  his  h<niour ; 
but  when  examined  as  a  witness  in  the  inferior  courts  or  in  the  hi^h  court  of  parliament, 
either  in  civil  or  criminal  cases,  he  must  be  sworn.  Slander  against  a  peer  subjects  the 
ofiender  to  very  heavy  punishment,  being  branded  by  the  law  with  £e  term  scandalum  ntag" 
natum.  Every  peer,  by  license  from  the  king,  may  make  a  proxy  to  vote  for  him  in  his 
absence,  a  privilege  which  caimot  be  held  by  a  member  of  the  lower  house.  All  bills  which 
may  affect  the  rights  of  the  peerage,  are,  by  the  custom  of  parliament,  to  originate  in  the 
House  of  Peers,  and  to  suffer  no  changes  or  amendments  in  the  lower  house. 

The  House  of  Commons,  as  a  distmct  branch  of  the  legislature,  is  the  peculiar  boast  of 
the  British  constitution.  In  the  earliest  times  of  which  any  record  exists  in  English  history, 
there  appear  to  have  been  assemblies  of  the  nation,  convoked  to  deliberate  on  occasions  of 
great  emergency ;  but  it  was  not  until  (A.  D.  1266)  after  the  overthrow  of  Simon  Montfort, 
earl  of  Leicester,  that  the  people  were  regularly  summoned  by  the  king  to  send  represent- 
atives to  the  great  council  of  the  nation.  The  crown,  little  apprehensive  of  the  formidable 
character  which  the  House  of  Commons  was  afterwards  to  assume,  fo,voured  all  the  steps  of 
its  early  progress,  hoping  by  those  means  to  counterpoise  the  overbearing  sway  of  the  great 
barons,  and  at  the  same  time  to  obtain  supplies  of  money  from  the  growing  wealth  <n  the 
people.  The  decline  of  the  feudal  system  had  for  some  time  favoured  such  a  course  of  policy. 
Baronies  escheated  by  forfeiture  or  for  want  of  issue  had  been  subdivided ;  hence  arose  a 
class  of  men  called  minor  barons,  holding  by  knight's  service ;  and  these  being  too  numerous 
and  too  poor  to  be  all  called  to  parliament,  and  to  rank  wiUi  the  greater  barons,  were  allowed 
to  sit  by  representatives.  Of  these  knifirhts,  each  $hire  was  summoned  to  send  two ;  writs 
to  that  effect  being  addressed  to  the  sheriffs  of  the  several  countie&  The  Cinque  Ports 
probably  about  the  same  period  sent  their  barons,  and  the  cities  and  boroughs  their  burgesses. 
In  early  times  these  representatives  appear  to  have  considered  attendance  in  parliament  as 
a  hard^p  rather  than  an  advantage.  It  was  expensive,  and,  from  the  imperfect  police  then 
established,  often  insecure ;  and  the  summons,  being  always  the  prelude  to  a  demand  for 
money,  was  by  no  means  welcome.  With  the  granting  of  supplies,  however,  was  neces- 
sarily combined  the  right  of  petition,  of  stating  grievances,  and  demanding  guarantees;  and 
these  could  not,  by  a  sovereign  pressed  by  various  exigencies,  be  always  denied. 
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The  election  of  the  Cohuxicdb  never  reeted  on  any  principle  of  uniTeraal  or  even  genml 
suffinge^  excepting  perhaps  that  of  knights  for  each  shire.  As  the  kings,  however,  could 
only  attain  their^wjects  by  assembling  the  most  powerful  and  influential  of  the  people*  they 
endeavoured  to  make  an  equal  distrilmtion  of  the  right  of  election,  so  fiur,  at  least,  as  related 
to  property  and  influence,  at  the  time  when  such  a  measure  was  adapted  to  countervail  the 
prepcNoderance  of  the  barona.  In  after-times,  when  seats  in  parliament  came  to  be  af^r^ 
ciated  as  conferring  a  desirable  |Hivilege,  and  as  constituting  a  powerflil  check  on  the  pre- 
rogative of  the  monarch,  it  would  have  been  irregular  to  luive  allowed  to  the  king  an  arbi- 
trary selection ;  and  all  parties  adhered  to  the  rights  conferred  on  them  by  earlv  gSt  or  long 
usage.  This  permanence  of  the  elective  franchise,  amidst  the  local  changes  that  ensued  in 
the  course  of  ages,  gave  rise  to  some  very  striking  anomalies.  Manchester,  Leeds,  and 
several  other  towns,  which  within  the  last  century  lutve  become  the  commercial  capitals  of 
the  frmgiAimj  did  not  send  a  single  representative ;  while  places  once  important,  but  now 
dwindled  into  insignificance,  returned  each  two  members.  Cornwall,  at  a  period  when  the 
rest  of  the  kin^om  was  poor  and  rude,  enjoyed  an  abundant  source  of  opulence  in  its  tin 
mines,  and  retamed  a  number  of  chartered  boroughs,  beyond  all  proportion  greater  than  those 
of  any  other  county.  The  places  holding  the  right  of  election  were  in  many  instances  so 
small,  that  what  is  called  the  patronage  of  them  was  easily  acquired ;  and  that  patronage  of 
course  involved  the  advantage  of  nominating  (me  or  both  candidates  for  the  representation. 
These  were  called  close  boroughs,  or,  more  reproachfully,  rotten  Uvougfas.  Another  anomaly 
consisted  in  a  number  of  what  were  called  treasury  boroughs,  the  nomination  of  which  rested 
with  the  administration.  With  the  view  of  remedying  these  defects,  the  Refonn  Bill  was 
passed,  in  1832,  after  long  discussion  and  opposition.  Bv  this  bill  fifty-si>  of  the  smallest 
boroughs  were  entirely  didanchised,  and  thirty  were  reduced  firom  two  members  to  one, 
while  Weymouth  and  Melcombe  Regis  were  reduced  fiom  four  to  two ;  a  reduction  was  thus 
made  cf  144  membeis.  In  the  room  of  these,  twenty-two  large  places, — Manchester,  Bir- 
mingham, Leeds,  Sheffield,  Greenwich,  Sunderland,  Devonport,  Wolveihampton,  Bolton, 
Blad[bum,  Bradford,  Brighton,  Halifax,  Macclesfield,  Oldham,  Stockport,  Stoke-upon-Trent, 
Stroud,  and  four  districts  of  the  metropolis,  viz.  Maxylebone,  Finsbury,  Tower  Hamlets, 
and  Lunbetht — ^received  each  the  right  of  electing  two  members ;  while  twenty  smaller 
towns, — ^Ashton-under-Line,  Bury,  C^itham,  Cheltenham,  Dudley,  Frome,  Gateshead,  Hud- 
denfield,  Elidderminster,  Kendal,  Rochdale,  Salford,  South  Shields,  Tynemouth,  Wakefield, 
Walsall,  Warrington,  Whitby,  Whitehaven,  uid  Merthyr  TyivU, — acquired  the  right  of 
nominating  one  member  each.  At  the  same  time  twenty-seven  counties  act^uired  the  power 
of  sending  each  two  additional  members,  and  seven  that  of  sending  one  additional  member. 

The  representatkm  of  Great  Britain  now  stands  as  follows : — 

Enc^iah  membeis  fiir  ommliet 149 

nnivenitiet • 4 

dtieiaiid  boroushs ••••«...  SS4 

^  471 

Webh  memben  for  oovntiM 15 

dtiesand  boroughs 14 


Scotch  nemben  for  ooonties. • 30 

dtietand  borougbi 83 

Inh   msmbon   for  ooontiM • • •••«>•••.••••••••    64 

oniTenitv • • S 

dtiM  ana  borougfas 89 

105 

Making  in  an Isd 

The  qualifications  requisite  for  a  member  of  the  House  of  Commons,  in  respect  to  pro- 
perty, are  these : — ^A  person  to  be  eligible  as  a  member  for  a  county  must  have  a  flieehold  or 
copyhold,  or  must  have  been  mortgagee  in  possession  at  least  seven  years,  of  a  clear  estate 
of  the  value  of  6001.  per  annum ;  and  to  be  eligible  for  a  city,  borough,  or  other  pjaoe, 
except  the  universities,  of  the  value  of  9001.  per  annum.  The  person  so  quiedified  is  also  to 
be  of  mature  age,  and  must  take  the  oaths  imposed  as  indispensable  to  a  member  of  the 
legislature.  Among  the  persons  who  cannot  sit  in  the  House  of  Commons  are  judges,  cler- 
gymen, persons  holding  certain  offices  under  the  crown,  and  persons  having  pensions  under 
the  crown  during  pleasure  or  for  any  term  of  years;  sheriffi^  of  counties,  and  mayors  and 
bailiffi  of  boRMi^is,  are  ineligible  m  tl^ir  respective  jurisdictions;  but  a  sherifiT  of  one 
county  is  eligible  as  knight  for  another. 

The  qualifications  required  in  electors  difiler,  as  they  relate  to  counties  or  to  boroughs.  In 
the  election  of  county  members  every  member  must  have  a  fireehokl  of  the  clear  yearly 
^ue  of  forty  shillings,  over  and  above  all  rents  and  charges  payable  out  of  and  in  respect 
ef  the  same,  and  must  have  been  in  the  actual  possession  of  it  rar  twelve  calendar  months, 
snleflB  it  came  to  him  within  that  time  by  descent,  marriage  settlement,  devise,  or  promotion 
to  a  benefice  in  the  church,  or  to  an  office.    To  these  (teSaxMen  the  new  bill  has  added  all 
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penons  holdiimf  property  to  the  amount  of  ten  pounds  on  copyhold,  or  on  leiue  of  not  less 
than  sixty  years ;  and  also  those  occupying  lands  or  tenements  for  any  period,  at  a  rent  of 
not  less  than  602.  per  annum. 

The  qualifications  of  electors  for  cities  and  boroughs  were,  previous  to  the  present  act, 
extremely  various.  The  right  of  voting  in  different  places  resided  variously  in  the  free- 
holders, the  corporatioDs,  the  burgage  tenants,  and  sometimes  in  the  whole  body  of  resident 
householders.  The  new  act,  however,  admits  only  the  simple  qualification  of  occupying  a 
house  rated  at  not  less  than  101.  per  annum.  Those,  however,  who  were  firemen  under  the 
former  system  are  still  entitled  to  vote,  although  not  possessed  of  the  lOf.  qualificatioo, 
provided  they  reside  within  the  borough. 

The  mode  of  proceeding  to  an  election  for  a  county  and  for  a  borough  is  nearly  the  same. 
On  a  dissolution  of  parliament,  writs,  pursuant  to  a  warrant  fix>m  the  king,  are  issued  under 
the  great  seal,  addressed  to  the  sherifl^  of  counties,  directing  them  to  summon  the  people  to 
elect  two  knights  for  each  county,  and  one  or  two  burgesses  for  each  b(»ough.  To  supply  a 
vacancy  while  parliament  is  sitting,  the  wamnt  for  uie  writ  proceeds  fitxn  the  Home  of 
(Commons.  A  certain  day  after,  the  date  or  teste  of  the  writ  is  fixed  for  the  election  to  com- 
mence ;  and  on  that  day  the  caiididate  or  candidates  are  put  in  nomination,  at  the  place 
appointed,  in  the  presence  of  the  returning  officer.  In  a  county  election,  the  sheriff  or 
the  under-sheriff  is  the  returning  officer ;  in  a  city  or  borough,  the  mayor  or  bailiff  If  there 
be  rival  candidates  put  in  nomination,  the  returning  officer  calls  on  the  voters  for  a  decision 
by  a  show  of  Uie  hainds,  after  which  the  ftiend  of  any  candidate,  if  dissatisfied,  may  demand 
a  poll.  The  poll  was  formerly  taken  at  only  one  place,  and  might  last  for  fifteen  days ;  but 
under  the  new  act,  the  cities  and  counties  are  divided  into  districts,  with  separate  booths,  or 
polling-places,  appropriated  to  each.  The  poll  is  allowed  to  continue  only  for  two  days, 
which  must  be  successive,  and  it  must  close  at  four  o'clock  in  the  afternoon  of  the  seooiid 
day.  Poll  clerks  attend,  to  record  the  names  of  the  voters,  and  their  accuracy  is  watched 
by  inspectors  nominated  on  each  side.  The  returning  officer  who  presides  must,  if  required, 
oblige  the  candidates  to  swear  to  their  oualifications.  At  the  close  of  the  election,  or 
on  ue  following  day,  the  returning  officer  declares  the  names  of  the  persons  who  have  the 
majority  of  votes ;  and,  unless  a  scrutiny  be  demanded,  he  forthwith  makes  his  return. 

The  duration  of  a  Parliament  has,  for  more  than  a  century,  been  extended  to  die  term  of 
seven  years,  firom  that  of  three;  to  which  it  was  formerly  limited.  The  king,  however,  has 
the  power  of  dissolving  parliament  at  any  time;  he  can  also  prorogue  it  at  any  time  and  for 
any  period ;  and,  as  sucn  prorogation  concludes  the  session,  it  puts  an  end  to  all  bills  or  other 
proceedings  depending  in  either  house,  which  must  in  the  next  session  be  again  instituted, 
as  if  they  had  never  oeen  begun.  Either  house,  or  both  houses,  may  adjourn  of  their  ovmn 
accord,  and,  at  their  meeting  again,  may  take  up  the  bills  and  other  proceedings  in  the  state 
of  advancement  in  which  £ey  were  left.  A  session  of  parliament  usually  commences  in 
Januarv  or  February,  and  continues  until  June  or  July. 

At  the  commencement  of  every  session  committees  (^  the  whole  house  are  appointed ;  one 
called  the  Committee  of  Supply,  to  consider  the  amount  required  by  the  crown  for  the  ser- 
vice of  the  army,  navy,  ordnance,  ukI  other  departments ;  and  the  other  the  Ckmimittee  of 
Waye  and  Means,  to  devise  modes  of  raising,  by  taxes  or  loans,  the  sums  which  the  house 
have  granted.  In  this  committee  of  ways  am  means,  the  chancellor  of  the  exchequer,  in 
an  exposition  technically  called  the  Bu^et,  demonstrates  to  the  house  in  detail  that  the 
sums  voted  are  sufficient  to  justi^  the  committee  in  imposing  such  taxes,  or  sanctioning 
such  loans,  as  are  then  recommended.  When  the  two  committees  are  closed,  the  House  of 
Ck>mmon8  pass  a  bUl  in  which  the  grants  made  in  the  committee  of  ways  and  means  are 
recapitulated,  and  directed  to  be  applied  to  the  services  voted  by  the  committee  of  supply, 
specifying  the  particular  sums  granted  for  each  service. 

Parliament  have  the  sole  right  of  making,  altering,  and  amending  all  the  laws  of  the 
kingdom,  and  by  their  authority  alone  can  taxes  be  imposed  or  levied.  An  annual  vote  of 
the  House  of  Commons  is  requisite  to  maintain  the  land  and  sea  forces  at  the  degree  of 
strong  which  is  eveiy  year  fixed  and  determined  upon.  By  these  and  other  privil^ppes, 
the  annual  meeting  of  parliament  is  secured  without  any  express  stipulation  to  that  e£fect 
By  withholding  these  annual  votes  thev  may  testify  their  disapprobation  of  the  measures  of 
govermnent,  and  even  compel  it  to  change  its  ministers;  indeed,  the  principle  has  now 
become  indisputable^  that  the  mmister  who  cannot  rely  on  a  majority  of  votes  in  parliament 
is  disabled  firom  oonducting  the  afiiurs  of  the  nation. 

The  Privy  Council  is  composed  of  oersons,  appointed  bv  the  kmg,  who  are  bound  l^  oath 
to  advise  their  sovereign  to  the  best  of  their  judgment  with  aU  the  fidelity  and  secrecy  which 
their  station  prescribe.  The  king  with  the  advice  of  his  privy  council  publishes  proclama- 
tions binding  on  the  subject;  but  they  aire  to  be  consonant  to,  and  in  execution  of,  the  laws 
of  the  land.  The  power  of  the  council  is,  to  inquire  into  all  ofibnces  against  the  govern- 
ment, and  to  commit  the  ofienders  to  safe  custody  fyt  trial  in  some  of  the  courts  c^  law ;  but 
persons  so  committed  are  entitled  to  their  habeas  corpus  as  much  as,  if  they  had  been  oom- 
mitted  by  an  ordinary  justice  of  the  peace.   The  privy  council  is  a  court  of  appeal  in  plant- 
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atioD  and.  admiralty  caases,  which  arise  oat  of  the  jurisdiction  of  the  kingdom,  as  also  in 
cases  o^  idbtcy  and  lunacy.  When  questions  arise  between  two  colonies  respecting  the 
extent  of  their  charter,  ^  the  king  in  counciT^  exercises  original  jurisdiction  in  them,  on  the 
principles  of  feodal  aoveieifnty ;  he  also  determines,  on  the  same  principle,  the  validity  of 
claims  to  an  island  or  provmce  founded  upon  grant  from  the  king  or  his  ancestors.  But  from 
all  the  dominions  of  the  crown  excepting  ureat  Britain  and  Ireland,  an  appellate  jurisdiction, 
in  the  last  resort,  is  vested  in  the  privy  couneiL  The  judicial  authority  is  exercised  in  a 
eoQunittee  of  the  whole  privy  council,  who  hear  allegations  and  proons  and  make  their 
report  to  kis  majeety  in  council,  by  whom  judgment  is  &ally  given.  The  dissolution  of  the 
jnvj  council  depends  on  the  pleasure  of  the  King,  who  may  at  his  own  discretion  discharge 
any  ntember,  ac  the  whole  of  them,  and  appoint  another  counciL  It  ccmtinues  six  montibs 
after  the  demise  of  the  crown,  unless  sooner  determined  by  the  successor.  Any  natural- 
bom  subject  of  England  is  capable  of  being  a  member  of  the  privy  council,  taking  the  proper 
oaths  ibr  security  of  the  government  and  test  fbr  the  security  of  the  church.  A  privy  coui>- 
sellor,  if  he  be  only  a  private  gentleman,  is  styled  right  honourable,  and  takes  precedence 
of  all  knights,  baronets,  and  the  younger  sons  of  all  baroos  and  viscounts. 

A  cabinet  council  is  not,  strictly  speaking,  recognised  by  the  constitution,  but  by  usage 
it  ia  regarded  as  a  body  selected  by  the  sovereign  to  conduct  the  business  of  the  state ;  and 
the  members  composing  it  are  held  to  be  the  responsible  advisers  of  the  crown.  The  cabinet 
council  usually  consists  of  those  ministers  of  state  who  exercise  the  most  impoartant  functicms 
of  the  executive  authority ;  their  number  and  selection  depend  only  on  the  kind's  pleasure ; 
and  each  member  receives  a  summons  for  every  attendance.  Thoiigh  this  body,  as  consti- 
tuting what  is  essentially  the  gavemment,  be  composed  principally  of  officers  of  state ;  yet 
a  privy  counsellor  selected  by  the  king  as  a  member  of  his  cabmet  council,  may  hold  his  seat 
as  sQch,  without  accepting  any  particular  cffice.  The  officers  of  state  are  those  enumerated 
in  the  following  lists : — 

Qg^ert  ti  StaU  forming  tk§  CahineL 

Krat  Lord  of  the  Treawry.  Secretary  of  State  for  Colonies  and  War. 

Lord  Chancellor.  Chancellor  of  the  Ezcbequer. 

Lord  Privy  Seal.  First  Lord  of  the  Admiralty. 

Prseident  of  the  Ooancll.  Maater-feneral  of  the  Ordnance. 

Secretary  of  State  for  the  Home  Department.  President  of  the  Board  of  Control. 

Secretary  of  State  for  the  Foreign  Department.  Chancellor  of  the  Duchy  of  Lancaster. 

Q/Uen  ^  StaU  net  ^  the  Cabhut. 

Lord  duunherlain  Vice-President  of  the  Board  of  Trade. 

Lord  Steward.  PostmasteiS-General. 

Master  of  the  Horae.  Lieutenant-Oenera!  of  the  Ordnance. 

Secretary  at  War.  First  Commissioner  of  the  Land  Revenue. 

Tremirer  of  the  Navy.  Attorney-General. 

President  of  the  Board  of  Trade.  Solicitor-General. 

Paymaatar  of  the  Foroes. 

irtland, 

'  Loid  Lieatenant  of  Ireland.  Viee-Treasurer. 

Lord  ChanceUor.  Attorney-General. 

Commander  of  the  Forces.  Solicitor -General. 
Chief  Secretary. 

That  officer  of  state  who  holds  the  appointment  of  Fint  Lord  of  the  Treasury,  is  by 
eminence  the  minister.    In  the  event  of  a  change  of  ministry,  the  person  who  is  directea 

Xthe  king  to  form  another,  receives  an  implied  oflfer  of  that  high  office,  and  is  generally 
ced  at  &e  bead  of  the  administration.  The  first  lord  of  the  treasury,  that  is,  the  first  of 
tbe  five  lords  commiasionerB  for  executing  the  office  of  lord  high  treasurer,  possesses  most 
of  the  powen  formerly  held  by  the  lord  high  treasurer,  and  is  sometimes,  though  not  in- 
variably, chancellor  and  under  treasurer  of  the  exchequer.  The  revenue  applicable  to  the 
general  purposes  of  the  state  is,  with  a  trifling  exception,  derived  entirely  from  taxea  In 
the  course  <x  the  last  century  it  increased  to  an  amount  unparalleled  in  the  history  of  any 
dither  country ;  but  in  consequence  of  the  wars  in  which  Ureat  ^tain  was  engaged  wim 
litUe  intermission  until  the  year  1815,  it  did  not  keep  pace  with  the  expenditure,  and  an 
foormotts  debt  was  gradually  contracted,  the  interest  on  which  occasioned  a  corree^Modent 
increase  of  taxation. 

Since  1817,  a  deduction  has  been  made  of  jabout  nxttf  millions  firom  the  principal  of  the 
debt,  and  about  Jive  millions  firom  the  annual  charge  on  its  account  This  diminution  has 
been  principally  effected  by  taking  advantage  of  tiie  fidl  in  the  rate  of  interest  since  the 
peace,  and  ofiEmng  to  pay  off  the  holders  of  dififerent  stocks,  unless  they  consented  to  accept 
a  reduced  pajrment 

The  system  of  fiuiding  by  which  the  debt  has  been  rendered  national,  rests  on  the  prin- 
cq>le  of  assigning  fiur  the  amount  of  a  loan,  an  equivalent  amount  of  nominal  capital,  bearing 
interest  chafed  on  the  national  revenue  in  half-yearly  payments  called  dividends,  or  of 
terminable  annuities  also  payable  half-yearly.  Annuities  granted  for  an  indefinite  period 
are  called  redeemable  debt,  being  redeemable  at  the  option  of  government  when  at  per ; 
tbose  granted  for  a  limited  period  are  called  irredeemable  debt ;  they  exist  only  for  a  certain 
luunber  of  years,  and  a  portion  of  the  capital  ia  annually  absorbed  in  the  interest    The 
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irnds  tre  reipectiTely  desiffnated  according  to  the  rate  per  cent  they  bear;  and  the  ahai« 
which  a  public  creditor  holds  in  any  of  them,  being  transferable  by  sale  under  the  name  of 
ttoek,  they  constitute  a  kind  of  circulating  capital. 

The  rate  of  interest  granted  on  certam  portions  of  the  national  debt,  though  nominally 
lower  than  that  of  five  per  cent  allowed  by  law,  has  been  rendered  adyantageoos  to  the 
lender  by  being  eharffed  op  a, larger  amount  of  nominal  capital  than  the  sum  borrowed. 
Loans  hiLTe  been  made  in  fiinds  at  four  and  five  per  cent,  but  the  greater  part  has  been 
made  in  a  fimd  bearing  three  per  cent  interest  on  the  nominal  capita^  and  conmionly  called 
the  three  per  cent,  coneolidated  annuitiee,  l^e  prices  of  these  and  other  annuities  consti- 
tuting the  redeemable  debt  are  rated  according  to  the  money  value  of  one  hundred  pounds 
on  such  stock ;  terminate  annuities  acccmding  to  the  number  of  years'  purchase  which  they 
are  supposed  to  be  worth. 

Particular  taxes  were,  at  an  early  period  of  the  fimding  system,  appropriated  to  defimy 
the  interest  of  different  descriptions  of  debt ;  but  in  the  year  1786,  the  whole  were  collected 
into  one  fimd,  called  the  Cofu<didated  Fund.  The  particular  branches  of  revenue  included 
in  it  were  the  custome  (with  the  exception  of  a  certain  amount  applicable  to  other  pubhc 
services),  theexciee,  the  ttampe^  the  land  and  a9$e9$ed  taxee^  and  the  potUoJfice,  To  this 
fimd  are  applicable  moneys  arising  from  other  resources,  specked  in  the  annual  accoonta 

The  following  statement  shows  the  progress  of  the  national  debt^  fixxn  the  Revdution  to 
the  i^eeent  time; — 


Debt!  at  the  Eerolation  in  1089 

1    Principal. 

Intenal. 

£ 
M.730.439 

£ 
90^95 

liS7L087 

Ezc«H  of  d«bt  oontraetad  dorinf  the  reiga  of  WillUn  IlL  above  debt 
paid  off". 

Debt  at  the  irriprtnn  of  QofMB  AniM.  in  lIQfi ^ .,.,,.... 

16,304,708 

1,310,9« 

Debt  at  the  aceeaaion  of  Geoty  L  in  1714 

54,145.383 

3.351.358 

Debtat  tlie  aeeeaaion  of  Goone  n.  in  1797.... 

53,092,936 

9,917,551 

Debt  at  the  veaee  of  Paris,  in  1783 

138,865.430 

4,852,051 

Debt  at  the  coaiBieDeement  of  the  American  war  in  1775 • . 

U8,5e3,635 

4,471,571 

Beht  At  the  eonduAinn  nf  the  American  war  in  1784. t  t  .  -t . . .  ^ .  t .  - 

M8 ,851,098 

0,451,779 

Debt  at  Che  eonuneneement  of  the  French  war  in  1793 

230.350,148 
608,032,399 

0,906.495 
M,645,971 

Deltf  contracted  during  the  French  war 

Total  Ainded  and  unfunded  debt,  5th  January,  1617,  when  the  English  and 
Iriah  Exchequera  were  eonaolidated. 

848,288,477 

33,854,406 

A  sinking  fiind  for  the  gradual  reduction  of  the  debt  had  been  formed  by  Sir  Robert  Wal- 
pole  in  1716,  but  had  been  so  frequently  encroached  upon,  that  in  the  course  of  half  a  cen- 
tury, it  had  not  extinguished  above  fifteen  millions.  Its  revival  formed  part  of  the  financial 
arrangements  of  Pitt  in  1786.  Out  c^  the  aggregate  of  the  taxes  applicable  to  the  consoli- 
dated fund,  government  then  pledged  itself  that  one  million  annually  should  be  paid  to  the 
commissioners  for  the  reduction  of  the  national  debt  To  this  annual  million  were  added  the 
amount  of  government  annuities  as  they  successively  expired,  and  the  interest  <^  such  stock 
as  was  annually  redeemed.  In  1792,  Pitt  obtained  an  act  of  parliament,  declaring,  that 
besides  a  provision  for  the  interest  of  any  loan  that  might  be  thenceforward  contracted,  taxes 
should  be  imposed  for  a  sinking  fimd  of  one  per  cent,  on  the  capital  stock  created  by  it, 
which  should  be  exclusively  employed  in  the  liquidation  of  such  particular  loan;  and  that  no 
relief  should  be  affi>rded  to  the  public  from  the  taxes  which  constituted  the  one  per  cent 
sinking  fimd,  until  a  sum  of  capital  stock,  equal  in  amount  to  that  created  bv  the  loan,  had 
been  purchased  by  it  That  being  accomplished,  both  the  interest  and  the  sinking  fiind  were 
to  be  applicable  to  the  public  service.  It  was  calculated  that,  under  the  most  unfiivourable 
cireunstanoes,  each  loan  would  be  redeemed  in  fortv-five  years  finrn  the  period  when  it  was 
contracted.  The  provisions  in  this  act,  and  in  the  former  act  of  1786,  were  altered  by  sub- 
sequent enactments;  but,  by  an  act  passed  in  1813,  those  alterations  were  rescinded;  and 
it  was  provided  first,  that,  as  a  sum  equal  to  the  debt  of  1786,  and  bearing  an  interest  nearly 
equal  to  the  interest  of  that  debt,  was  then  vested  in  the  hands  of  the  commissianers,  the 
debt  of  1786  should  be  declared  discharged  as  soon  as  the  interest  of  the  debt  redeemed 
should  become  fiiUy  equal  to  that  debt ;  the  sums  appropriated  to  its  interest  and  sinking 
fiind  applied  ta  the  charge  of  fiiture  loans,  and  no  new  taxes  imposed  for  interest  and  sinking 
fiind  of  those  loans,  tiU  Sie  same  should  amount  to  a  sum  equal  to  the  interest  of  that  con- 
sidered as  released.  Secondly,  that,  instead  of  arolying  the  one  per  cent  sinking  fimd  on 
each  loan  to  the  separate  discharge  of  that  loan,  the  whole  fiinds  of  that  kind  united  should 


Book  L  ENGLAND.  349 

be  applied  to  the  discharge  of  the  first  oontncted  loan,  and  saccessively  to  the  redemptioD 
of  all  the  loans  contracted  since  1702 ;  the  whole  sinking  fund  created  in  1786,  or  subse- 
quently, bein^  continued  for  the  redemption  of  all  debts  then  existing  or  to  be  created.  The 
system  established  by  this  act  continued  until  March,  1823,  when  an  act  of  parliament  was 
passed,  directing  that  on  the  5th  of  April  of  that  year,  all  payments  out  of  the  consolidated 
fond  to  the  commissioners  for  the  reduction  of  the  nationid  debt  should  cease,  all  stock  in 
their  names  be  cancelled,  and  that  in  future  the  annual  sum  of  Ave  millions  shall  be  payable 
ijnarterly  to  the  commissioners,  and  set  apart  for  the  reduction  of  the  debt,  not  to  be  infringed 
Qpon  until  the  accumulation  of  this  sufu  shall  amount  to  one  hundredth  part  of  the  debt  then 
existing:  at  present,  howe?er,  the  sinking  fund  is  declared  to  be  the  excess  of  income  over 
expenditure,  whatever  that  may  be.    In  1890  it  amounted  to  2,702,7072. 14f .  Old. 

On  the  consolidated  fund  are  likewise  charged  the  annuities  for  forty-five  years,  created 
in  the  year  1622,  for  the  purpose  of  apportionmg  the  burden  occasioned  by  the  military  and 
navalpensions  and  civil  superannuations  (collectively  called  the  Dead  Weight^  amounting 
to  5,000,0001.,  into  equal  annual  payments.  The  original  intention  was  to  contract  with 
parties  who  might  be  willing  to  engage  to  pay  into  the  exchequer  within  forty-five  years  the 
sum  wanted,  fw  a  fixed  amount  of  annuity  for  forty-five  years ;  but  no  capitalists  bemg  found 
to  accept  these  tenns,  it  was  agreed,  instead  of  assigning  the  fixed  annuities  to  any  corporate 
body,  or  to  nrivate  individuals,  that  they  should  be  vested,  namely,  2,800,0002.  terminable  at 
the  end  of  rorty-five  years,  and  charged  upon  the  consolidated  fund,  in  tnistees  appointed  by 
parliament;  payable  at  the  exchequer  half  yearly  (viz.  October  10.  and  April  5.))  and  to 
cease  in  April,  1887.  In  llarch,  1823,  a  portion  was  sold  to  the  Bank  of  England  by  the 
trustees,  on  condition  that  the  bank  should  undertake  the  payments  to  be  made  in  pursuance 
of  the  act,  ftom  the  5th  of  January,  1823,  to  the  5th  of  January,  1868,  upon  the  transfer  to 
the  bank  of  an  annuity  of  585,7402.,  to  commence  from  the  5th  of  April,  and  to  continue  for 
the  term  of  forty-five  years.  The  total  amount  of  payments  undertaken  to  be  made  by  the 
bank  in  consideration  of  the  said  annuity  is  13,089,4192. 

Besides  the  funded  debt,  there  is  generally  a  conriderahle  amount  in  exchequer  bUU^ 
namf  biUs^  and  ordnance  biUs^  denominated  the  unfunded  or  floating  debt.  Exchequer  bills 
are  issued  in  consequence  of  acts  of  parliament,  for  obtaining  part  or  the  money  required  for 
public  service.  They  are  sometimes  granted  on  the  credit  of  supplies  for  the  current  year, 
and  the  produce  of  the  annual  taxes  is  in  this  wav  often  anticipated.  Sometimes  they  are 
charged  on  the  supplies  of  the  following  year ;  and  in  time  of  war,  a  large  sum  to  be  thus 
laised  is  generally  authorised  by  a  vote  of  credit  previous  to  the  rising  of  parliament  New 
exchequer  bills  are  often  issued  in  discharge  of  former  ones ;  and  it  hi^  frequently  been  found 
necessary  to  fund  them,  by  granting  capital  in  some  of  the  stocks  on  certain  terms,  to  such 
holders  as  are  willing  to  accept  them.  Exchequer  bills  are  issued  for  1002.,  5002.,  10002., 
and  upwards,  but  none  for  less  than  1002. ;  and  Xhej  bear  interest  at  two-pence  a  dav  for 
every  1002.  After  being  in  circulation  they  are  received  in  payment  of  taxes  or  other  debts 
due  to  government,  and  sometimes  they  are  paid  ofi*  pursuant  to  previous  notice  by  advertise- 
ment The  daily  transactkms  between  the  bank  and  the  exchequer  are  chiefly  carried  on 
S'  bills  of  10002.  each,  which  are  deposited  by  the  bank  in  the  exchequer,  to  the  amount  of 
e  sums  received  by  tiiem  on  account  of  government;  they  remain  in  the  exchequer  as 
pled^  or  securities,  of  course  bearing  interest  until  the  advances  on  which  the  bank  first 
received  them  are  paid  ofl^* 

Number  of  pertons  deriving  ineome$  from  the  fiinds.  It  appears  from  the  ref^nlar 
retmns,  that  in  1830  (and  the  number  has  not  seiunbly  varied  smce),  274,823  dividend 
wairants  were  issued  to  persons  deriving  incomes  fi^xn  the  funda  The  number  of  persons 
dependent  upon  the  funds  for  supp(»t  is,  however,  much  greater  than  appears  upon  the  &ce 
of  this  account:  for  the  dividends  upon  the  funded  property  belonging  to  public  establish* 
ments,  are  paid  upon  single  warrants,  as  if  they  were  due  to  so  many  private  individuals. 

The  customs  and  excise  form  the  two  main  branches  in  the  collection  of  the  revenue ;  the 
former  relating  to  goods  imported,  the  latter  to  those  produced  and  manu&ctnred  within  thd 
country.  Aimxig  the  accommodations  to  trade,  established  by  Mr.  Pitt,  is  the  bonding 
mfttenij  by  which  the  goods  of  merchants  are  warehoused  under  the  joint  custody  of  the 
woprietor  and  of  government ;  payment  of  duty  not  being  demanded  until  a  sale  is  efiTected. 
This  has  been  also  extended  to  British  spirits. 

The  navy  is  the  force  on  which  Great  Britain  mainly  relies  for  maintaining  her  own 
independence  and  her  ascendency  over  foreign  nations.  By  it  she  has  aoquired  the  sover- 
eignty of  the  seas,  and  the  advantages,  which  that  sovereignty  confers,  of  securing  her  pos- 
sessions in  the  most  distant  quarters  of  the  globe,  of  protecting  her  commerce,  and  sustaining 
the  exertions  of  her  armies  during  war.  IXiring  the  most  active  period  of  the  last  maritime 
war,  the  number  of  seamen  in  employment  amounted  to  140,000 ;  and  there  were  in  com- 
misrion  160  sail  of  the  line  and  150  frigates,  with  30,000  marines.    The  estimate  for  1831 

*  flee  Statistical  Tablre,  at  end  of  Cbap.  IV. 
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oomprehended  5^000  seamen  and  10,000  marines.  The  pay  of  these  men  amounts  to 
1,061,0002. ;  their  subsistence,  to  008,0001. ;  which,  with  the  cost  of  stores,  and  allowance 
for  wear  and  tear,  raised  the  regular  current  expense  to  nearly  2,000,000^  The  boilding 
and  repair  of  vessels,  the  charges  of  the  dock-yards,  pay  of  officers  connected  with  the  navy, 
and  a  variety  of  other  items,  amounted  to  ahoat  an  equal  sum.  These  charges,  wiUi 
1,688,0002.  in  half  pay  and  pensions,  made  up  the  sum  of  4,657,0002.  as  the  entire  navy 
estimate  for  the  year  1831. 

The  military  force  of  the  nation,  at  the  close  of  the  French  wars,  amounted  to  300,000 
regular  troops,-  exclusive  of  about  100,000  embodied  militia,  a  large  amount  of  local  militia 
and  volunteers,  to  which  might  also  be  added  a  number  of  regiments  employed  in  the  terri- 
tories of  the  East  India  Company,  and  in  its  pay.  After  the  peace  of  1815  a  rapid  reductioD 
dfthe  military  establishment  was  effected.  The  militia  were  disembodied;  the  regular  force 
was  reduced,  and  in  1835  the  estimates  were  for  81,271  men,  independent  of  19,720  employed 
in  India,  and  paid  out  of  the  land  revenue  of  that  country.  The  charge  fiM*  these  forces  was 
5,784,8062. ;  but  about  half  of  this  sum  consisted  of  half-pay,  retired  allowances,  pensions, 
and  other  charges  consequent  on  the  former  immense  establi^ment 

The  laws  of  England,  established  during  ten  centuries  of  l^wlation,  constitute  the  most 
extensive  system  of  jurisprudence  ever  constructed.  The  mumcipal  law  is  divided  into  two 
kinds,  the  unwritten  or  common  law ;  and  the  written  or  statute  law.  The  conmion  law 
derives  its  force  fiom  immemorial  usage ;  and  its  evidences  exist  in  the  records  of  the  seve- 
ral courts  of  justice,  pa  well  as  in  bc^ks  of  reports  and  .judicial  decinons.  It  includes  not 
only  the  system  by  which  the  ordinary  courte  of  justice  are  guided  and  directed ;  but  certain 
portions  or  the  ancient  civil  and  canon  laws  which  are  used  m  the  ecclesiastical  courts,  the 
military  courts,  the  court  of  admiralty,  and  the  courts  of  the  two  imiversities.  The  written 
laws  are  those  made  by  the  king,  lords,  and  commons,  in  parliament  assemUed ;  they  are 
judicially  called  StaiuteMf  and  are  either  declaratory  of  the  coDunon  law,  or  remedial  of 
some  of  its  defects.  The  statutes  are  also  distinguished  as  either  general  or  special,  public 
'or  private. 

The  high  court  of  parliament,  independently  of  its  legislative  functions,  is  the  supreme 
court  of  judicature  in  the  kingdom.  The  llouse  of  Lords  exercise  jurradictian  in  civfl 
causes,  upon  appeals  or  writs  of  error  from  the  inferior  courts,  and  in  criminal  quesdons, 
when  brought  before  them  by  presentment  of  the  House  of  Commons,  in  the  form  of  an 
impeachment 

The  high  Court  of  Chancery,  in  which  presides  the  Lord  High  Chancellor,  has  two  dis- 
tinct tribunals:  the  one  (»dinary,  bein^  a  court  of  common  law;  the  other  extraonlinaiy, 
being  a  court  of  equity.  From  the  ordmary  or  legal  court  issue  all  ori^pnal  writs  that  pass 
the  great  seal,  all  commissians  of  charitable  uses ;  as  also  of  bankruptoy,  idiotcy,  and  lunacy ; 
for  such  writs  it  is  always  open  to  the  subject.  In  the  extraordinary  court,  or  court  of  equity, 
the  chancellor  exercises  a  most  extensive  jurisdiction,  determining  causes  beyond  the  reach 
of  the  ordinary  tribunals,  and  others  in  wluch  reason  and  justice  require  that  the  rigorous 
applicaticHi  of  the  rules  of  common  law  should  be  mitigated.  These  decisions  emanate  fiom 
the  judffment  of  the  lord  chancellor  alone.  An  assistant  judge,  called  Vice-chancellor  of 
England,  has  power  to  hear  and  determine  all  causes  dependmg  in  the  court ;  all  his  decrees 
ore  valid  and  efiectual,  subject,  however,  to  reversal  by  the  lord  chancellor,  and  not  to  be 
enrolled  until  signed  by  him ;  nor  are  they  to  discharge,  reverse,  or  alter  any  decree  of  the 
lord  chancellor  or  of  the  Master  of  the  Rolls.  The  Master  of  the  Rolls,  who  ranks  next  to 
him  in  dignity,  and  liolds  his  office  for  life,  acts  in  a  judicial  capacity  as  assistant  to  the  lord 
chancellor,  and  also  hears  and  determines  causes  on  certain  appointed  days;  but  his  orders 
and  decrees  cannot  be  enrolled  until  si^ed  by  the  lord  chancellor,  who  has  the  power  to 
discharge  or  alter  them.  The  masters  m  chancery  are  twelve  in  number,  includingthe 
Master  of  the  Rolls,  who  is  their  chief,  and  also  includmg  the  Accountant-General.  ThOT 
are  assistants  and  associates  of  the  lord  chancellor  and  the  master  of  the  rolls,  and  sit  with 
them  in  court  by  turns,  two  at  a  time.  In  1826  the  property  of  suitors  in  chancery  amounted 
to  more  thiin  ^,000,0002.  The  masters  make  up  their  accounts  with  the  Accountant- 
general,  and  pay  into  the  Bank  of  England  all  moneys  remaining  in  their  hands,  to  be  placed 
to  his  account  He  merely  keeps  the  account  with  the  bank,  the  governor  and  company 
being  answerable  for  such  moneys. 

The  Court  of  Kin^^s  Bench  is  the  supreme  court  of  common  law  in  the  kingdom,  and 

takes  cognisance  both  of  criminal  and  civil  causes :  the  former  in  what  b  called  the  crown 

side  or  crown  office ;  the  latter  in  the  plea  side  of  the  court    It  is  also  a  court  of  appeal, 

into  which  may  be  removed,  by  writ  of  error,  determinations  of  all  the  courts  of  record  in 

.Enriand.    The  court  consists  of  a  chief  justice,  and  three  puisne  judges. 

The  Court  of  Common  Pleas  takes  cognisance  of  aU  civil  actions  depending  between  sub- 
ject and  subject  Many  questions,  however,  may,  by  legal  contrivances,  te  brought  into 
tliis  or  into  the  Court  of  Kind's  Bench  at  the  option  of  the  parties.  The  Court  of  Common 
Pleas  consists  of  a  chief  justice,  and  three  puisne  judges. 
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The  Court  of  Exchequer  has  juriediction  hoth  in  law  and  equity.  In  it  ire  tried  all  ques- 
tions relating  to  the  revenue,  and^  by  fictions  of  law,  various  civil  actions  and  personal  suitB.^ 
The  judges  are  four ;  a  chief  baron  and  three  puisne  barons. 

Trial  by  jury,  an  institution  coeval  with  the  origin  of  the  constitution,  and  justly  valued 
by  the  people  as  the  bulwark  of  their  liberties,  is  employed  in  all  cases  between  the  crown 
and  the  subject,  in  all  criminal  cases,  and  in  all  those  for  which  damages  are  awarded.  The 
jury  in  England  consists  of  twelve  persons,  whose  verdict  must  be  delivered  by  their  ft»re- 
man  as  unanimous,  or,  in  the  technical  phrase,  as  agreed  upon. 

Courts  of  Assize  and  Nisi  Prius  are  auxiliaries  to  the  superior  courts  at  Westminster  for 
the  trial  of  causes  in  every  county  in  England,  twice  a  year  in  most  counties,  once  a  year 
in  others.  The  counties  are  comprised  in  six  circuits :  1st,  the  Home  Circuit ;  2d,  the  Mid- 
land ;  3d,  the  Norfolk ;  4th,  the  Oxford ;  5th,  the  Northern ;  and  6th,  the  Western  Circuit 
These  circuits  are  supplied  by  the  twelve  judges,  two  being  appointed  to  each.  In  these 
courts,  the  senior  or  superior  judge  generally  sits  on  the  crown  side  for  the  trial  of  criminals, 
and  the  junior  or  inferior  judge  on  the  niti  prius  side,  for  the  decision  of  cases  of  poperty. 

A  Court  of  General  Quarter  Sessions  of  the  Peace,  held  in  every  county  once  m  every 
quarter  of  a  year  is  the  most  important  of  the  minor  tribunals.  Its  jurisdiction  extends  to 
all  felonies  and  trespasses ;  but  capital  felonies  are  usually  remitted  to  the  assizes.  The 
sheriff's  toum  is  also  a  court  of  record,  held  twice  a  year  at  some  place  within  the  county. 
The  court-leet  or  view  of  firank-pledge  is  a  court  of  record  held  once  a  year,  within  a  par- 
ticular hundred,  lordship,  or  manor,  before  the  steward  of  the  leet  It  is  the  King's  court 
pranted  by  charter  to  the  lords  of  those  hundreds  or  manors.  In  aid  of  these,  and  other 
institutions  tendmg  to  the  maintenance  of  order  and  tranquillity  throughout  the  country, 
subordinate  magistrates  are  appointed  in  each  county,  under  the  name  of  justices  of  the 
peace.  They  lu>ld  special  conmiissions  from  the  king,  and  are  empowered  to  suppress  riots 
and  affiuysy  to  take  securities  for  the  peace,  and  to  commit  felons  and  inferior  criminals. 
Their  jurisdiction  is  enforced  by  constables  and  other  subordinate  officersi 

Sbgt.  V. — Productive  Industry, 

The  productive  industry  of  England,  at  this  moment,  far  surpasses  that  of  any  other 
country,  either  ancient  or  modem.  Her  &brics  clothe  the  most  distant  nations ;  her  vessels 
traverse  alike  the  polar  and  eauatorial  seas.  The  downfall  of  the  feudal  power ;  the  civil 
and  social  advantages  which  the  people  acquired  under  the  last  Henries ;  and,  above  all,  the 
spirit  of  enterprise  difliised  among  them  under  Elizabeth,  gave  a  great  impulse  to  commerce 
and  industry.  It  was  not,  however,  till  the  era  of  the  Revoluticm,  that  tne  nation  entered 
upon  that  grand  career  of  prosperity,  in  which  ^e  has  ever  since  proceeded  with  aecele- 
rated  activity. 

Agriculture,  as  the  greatest  and  most  essential  source  of  human  wealth  and  comfort,  must 
always  claim  pre-eminence  over  the  other  branches  of  human  industry.  For  two  or  three 
centuries  the  English  tenantry  have  been  an  independent  and  substantial  race.  Such  had 
been  the  progress  of  agriculture,  that,  even  in  the  middle  of  the  last  century,  England  had 
become  a  regular  grain-exportmg  country.  Still,  fifty  years  ago,  the  practice  of  this 
important  art  was  comparatively  cumbrous,  costly,  and  unproductive.  Since  that  time, 
nooles  a]»i  statesmen  have  vied  with  each  other  in  their  zeal  for  the  promotion  of  agricul- 
ture. Prizes,  exhibitions,  and  other  institutions  calculated  to  excite  a  spirit  of  improvement, 
have  been  established  cm  a  great  scale.  Even  royal  patronage  was  extended  to  this  most 
uaefiil  of  arts,  and  a  board  was  formed  under  public  auspices  for  its  promotion.  An  extraor- 
dinary impulse  was  also  given  by  the  scarcity  at  the  close  of  the  eighteenth  century ;  when 
the  continental  ports  were  clos^  and  grain  rose  to  an  unprecedented  price,  firom  which  it 
has  since  been  reduced,  indeed,  but  not  to  its  former  rate.  The  old  routine  system  was, 
after  that  crisis,  broken  up,  and  every  exertion  made  to  augment  the  products  of  the  soiL 
Commons  were  enclosed,  marshes  drained,  grasses  of  the  most  usefiil  species  cultivated,  and 
every  process  that  multiplied  experiments  had  proved  to  be  advantageous,  introduced.  Par- 
ticular attention  was  bestowed  in  improving  the  breed  of  cattle  and  sheep ;  and  for  the 
accomplishment  of  this  purpose,  the  best  species  were  imported  firom  abroad.  At  the  same 
time,  economical  farming  was  greatly  studied ;  the  disproportionate  number  of  horses  and 
oxen  was  reduced ;  and  machinery,  particularly  the  threshing-machine,  came  into  general 
use.  Thus  a  great  augmentation  took  place  in  the  produce  of  the  soil;  still  greater  in  the 
profit  of  the  &TOers,  and  much  the  greatest  in  the  rent  of  the  landlord,  which,  in  many 
instances,  was  more  than  tripled.  The  reduced  prices,  however,  which  have  ultimately 
been  the  result  of  this  augmented  production,  have,  at  last,  rendered  it  difiicult  to  support 
thegreat  advance  in  this  lost  particular. 

llie  natural  fertility  of  England  is  not  equal  to  that  of  the  countries  in  the  south  of 
Europe.  Her  pastures,  however,  axe  richer ;  and  her  soil  is  capable  of  yielding  all  the 
valuable  kinds  of  grain  in  abundance,  and  of  good,  if  not  superior  quality.  These  natural 
advantages,  improved  by  her  extraordinary  industry,  raise  the  a^cultural  products  of  £«ng- 
land  to  a  much  greater  amount  than  those  of  any  other  country  m  Europe. 
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The  sar&ce  of  England  is  thirty-eeven  millions  of  acres.  About  half  a  million  is  occo- 
pted  by  roads ;  and  if  we  also  make  allowance  for  waters,  natural  aad  artificial,  &c.,  we  maj 
probably  have  to  deduct  two  millions  firom  the  nart  which  forms  tiie  proper  subject  of  agri- 
culture. Of  this,  half  is  under  the  plough,  and  half  devoted  to  pasturage;  upwards  of  tluee 
millions  are  in  wheat ;  about  three  millions  in  oats  and  beans,  and  betweoi  two  and  three 
millions  in  barley.  About  300,000  cwt  of  hops,  of  the  value  of  £200,000,  and  4^400,000 
gallons  of  cider,  are  annually  produced. 

The  manufactures  of  Britain,  still  more  than  even  the  immense  products  of  her  agricul- 
ture, have  astonished  the  world,  and  raised  her  to  a  decided  superiority  over  all  other  raitjons. 
This  distinction  she  has  attained,  not  so  much  by  their  extreme  fineness ;  for,  as  to  this 
psjticular,  France  excels  not  only  in  silks  and  cambrics,  but  even  in  woollens;  and  British 
porcelain  does  not  equal  that  dT  Dresden.  But  she  stands  unrivalled  in  the  immensity  of 
useful  and  valuable  products,  calculated  for  the  consumption  of  the  great  body  of  mankmd ; 
and  above  all  in  the  stupendous  exertions  made  in  contriving  and  constructing  the  machineiy 
by  which  they  are  produced. 

The  woollen  manufacture  i^  the  old  staple  of  the  country.  As  soon  as  England  began  to 
exercise  any  kind  of  industry,  her  first  aim  was  to  manufacture  her  own  wools,  inst^  of 
leaving  this  operation  in  the  hands  of  the  Flemings.  The  &bric  began  in  Kent  and  Sus- 
sex ;  Iwt  soon  spread,  and  fixed  itself  in  the  interior  districts ;  that  of  coarse  woollens  in  the 
West  Riding  of  Yorkshire,  and  that  of  the  finer  cloths  in  Gloucestershire  and  Wiltshire.  In 
1800,  the  total  value  of  the  fabrics  was  20,000,0001.,  of  which  not  much  less  than  half  was 
exported.  In  the  course  of  the  centurv  it  has  continued  increasing,  though  not  with  the 
same  rapidity  as  some  other  fabrics.  The  quantity  exported  has  not,  however,  been  aug- 
mented m  proportion.  In  1802,  it  exceeded  7,000,0002. ;  but  in  18S2  was  only  5,240,00& 
This  manufacture,  however,  depending  chiefly  upon  home  consumption,  is  lees  liable  to  vicis- 
situde than  those  which  have  their  prmcipal  market  in  foreign  countriea 

The  wool  is  partly  produced  in  Britain,  partly  drawn  nom  abroad.  Rnglirfi  wool  is 
divided  into  long  and  short  The  former  was  long  considered  as  exclusive^  adapted  to 
worsted  stufls ;  Irat  the  recent  improvements  in  machinery  have  enabled  the  mannfactarer  to 
produce  these  stuffi  almost  equidly  well  from  shorter  wool.  The  short  wool  is  fitted  fer 
cloth  and  hats ;  but  all  that  is  produced  in  England  is  of  secondary  finenessL  £ffi>rts  were 
made,  about  the  close  of  the  last  century,  to  introduce  the  merino  breed  firom  Spain,  and  not 
without  success ;  but  the  flesh  being  bad,  the  fimners  gave  it  up,  and,  devoting  themselves 
to  the  improvement  of  the  carcase,  have  allowed  the  wool  even  to  degenerate,  though  the 
increased  quantity  is  supposed  to  indemnify  them.  The  best  short  wool  is  that  of  Sussex 
(Southdown)  and  Norfolk ;  the  best  long  wool  that  of  Lmcoln.  The  number  of  shorts wooUod 
sheep  throughout  England,  in  1828,  amounted  to  about  14,850,000,  that  of  long-woolled  to 
4,150,000 ;  and  the  produce  was  264,000  packs  of  long,  aiul  120,000  packs  of  short  wool ; 
to  which  ought  be  aaded  69,000  packs  of  lamb*s  wool,  and  9000  f(v  Wales;  making  in  all 
463,000.  'Hie  defect  of  Englif^  wool  renders  it  necessary  to  import  a  large  quantity  fiom 
abroad.  The  fleece  chiefly  valued  is  that  of  the  merino,  long  confined  to  Spain :  and  Spanish 
wool,  in  the  early  part  of  this  century,  was  introduced  to  the  extent  of  6,000,000  lbs.  annu- 
ally, but  in  1827  it  fell  short  of  4,000,000  lbs.,  and  in  1832  did  not  exceed  2,626,000  Ibsi  It 
has  been  supplanted  by  the  wool  of  Saxony,  and  other  parts  of  northern  Germany,  where  the 
merino  breed  has  been  introduced  and  propagated  with  the  greatest  success.  The  importa- 
tion firom  Germany,  which  in  1810  was  only  7^,000  lbs.,  was  in  1830  so  high  as  26,073,000  lbs.» 
though  in  1832  only  19,832,000  lbs. :  New  Holland  and  j^an  Diemen*s  Land  in  that  year 
fiimished  2,377,000  lbs.  of  very  fine  wool ;  and  the  supply  is  increasing.  The  entire  im- 
port amounted  in  1830  and  1831  to  about  32,000,000  lbs. ;  in  1832  to  only  28,140,000  Iba 

The  annual  value  of  the  woollen  manufacture  appears  to  be  about  20,000,0002.  sterling, 
and  the  persons  employed  between  400,000,  and  500,000.  There  were  exported,  in  1832, 
396,661  pieces  of  cloth;  23,453  pieces  napped  coatings,  dufi^ls,  &c. ;  40,984  pieces  of  kei^ 
seymeres;  34,874  pieces  baize;  1,800,^14  stufi^  or  worsted;  2,304,750  yards  flannels; 
1,681,840  yards  blanketing;  690,042  yards  carpeting,  &g.  There  were  exported  dso 
4,199,000  lbs.  of  British  wool,  and  2,204,000  lbs.  woollen  yam. 

The  cotton  manufacture  is  of  much  more  recent  introduction,  and  for  a  long  period  the 
progress  of  this  branch  of  industry  was  slow.  In  1760,  the  value  of  the  fiibnc  was  only 
200,000/.  In  1767,  James  Hargreaves,  a  common  Lanca^ire  weaver,  invented  the  spinning 
jenny,  by  which  at  first  8,  and  finally  120  spindles  were  moved  by  a  single  spinner.  Hai^ 
greaves  became  exposed  to  the  persecution  of  the  working  people  employed  in  this  operation ;' 
was  obliged  to  fiee  to  Nottingham ;  and  died  in  poverty.  Richard  Arkwright,  a  barber  of 
Nottingham,  invented  the  water-twist,  or  ^  perpetual  twist,*'  spinning  firame,  in  which  the 
whole  process  waa  performed  by  the  machine,  and  the  workmen  had  only  to  supply  the  material 
and  watch  its  progress.  Samuel  Crompton,  in  1775,  produced  the  machine  ciJled  the  mule, 
a  combination  of  the  two  preceding,  which  it  soon  superseded  both  in  the  finer  and  more 
valuable  articles. 

That  machinery  should  weave  as  well  as  spin,  was  necessary  to  consummate  the  triumph 
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of  art  This  was  acoompliBhed  by  the  Rev.  Mr.  Cartwright,  a  clergymaR  of  Kent,  who  in- 
vented a  machine  by  which  cloth  was  woven ;  but  the  first  trial  was  unsuccessful  as  to  profit, 
and  an  impression  long  prevailed  that  cottons  coul^  be  woven  cheaper  by  the  hand.  Within 
the  last  few  years,  however,  the  system  oi  power-loom  weaving  has  been  adopted  to  an  im- 
mense extent ;  it  is  estimated  that  there  axe  in  Britain  80,000,  absorbing  10,000,0002.  of  fixed 
and  5,000,0002.  of  floating  capital,  employing  160,000  operatives,  and  working  up  124,800,000 
pounds  of  cotton. 

The  steam-engine,  the  moving  power,  the  greatest  of  all  these  discoveries,  remains  to  be 
mentioned.  Machines  moved  by  norses  and  water,  originally  employed  in  manufecturing 
and  other  jnocesses,  were  ciunbrous,  expensive,  and  oft^i  unmanageable.  The  steam-engine, 
brought  to  perfection  by  Watt,  became  at  once  the  moving  power  of  all  this  machinery,  and 
the  principal  cause  to  which  its  vast  results  may  be  attributed. 

The  cotton  wool  imported  into  Britain,  which  in  1781  little  exceeded  5,000,000  lbs.,  rose 
in  1809,  to  83,000,000;  in  1817,  to  126,000,000;  and  in  1832,  to  288,000,000.  The  finest 
is  that  called  Sea  Island,  a  name  given  to  what  is  grown  on  the  coast  of  Georgia  and  Caro- 
lina. The  bowed  Georgia,  produced  in  the  interior,  is  not  of  equal  value.  Next  to  the  Sea 
Ldand  rank  the  West  India  and  BraziL  Of  the  quantity  imported  in  1831,  there  came 
Stoat  the  United  States,  219,333,000  lbs. ;  fVom  Brazil,  31,695,000;  firom  the  East  Indies, 
25,805,000;  fhxn  the  West  Indies,  2,401,000;  and  from  Egypt,  7,714,000  lbs.  The  con- 
sumption  of  printed  cottons  has  diminished  in  E^land,  silk  being  preferred  as  an  ornamental 
dress,  and  the  use  of  cotton,  printed  or  dyed  previously  to  weaving,  having  become  preva^ 
lent  The  demand  abroad,  however,  is  still  extensive,  so  that  the  amount  of  pieces  printed 
is  about  4,500,000,  giving  employment  to  100,000  persons. 

The  produce  of  the  cotton  manu&cture  is  34,000,000/.  annually.  Of  this  18,000^000/.  is 
paid  in  wages  to  800,000  persons  employed  in  its  diJSerent  branches ;  and  allowing  for  those 
iriu)  are  dependent  upon  them,  and  for  the  subsidiary  employments,  it  aflbrds  subSstenoe  to 
not  much  fewer  than  1,400,000  people.  The  value  of  cotton  manu&ctures  exported  in  1831 
was  13,^82,000/.;  of  twist  and  yam,  8,975,000/.  They  were  chiefly  of  the  following 
descriptions : — Calicoes,  cambric  muslins,  dimities,  &c.,  299,597,000  yaids;  lace,  gauze-net 
and  crape,  48,164,000  yards ;  cottoa  and  linen,  mixed,  1,668,000  yards ;  velvets  and  vel- 
veteens, 404,000  yards ;  counterpanes  and  quilts,  number,  23,000 ;  hosiery,  shawls,  handker- 
chie6,  &c.,  536,000  dozen ;  tapes,  bobbins,  &c.,  99,000  dozen ;  thread,  1,105,000  lbs. ;  twirt 
andyun,  48,098,000  lbs. 

The  working  in  metals  is  also  one  of  the  branches  in  which  England  has  attained  to  a 
most  decided  pre-eminence.  About  the  middle  of  the  sixteenth  century  it  rose  to  the  rank 
of  a  staple ;  and  within  the  last  half  century  it  has  greatly  increased  in  importance.  Shef- 
field, perhaps  the  original  seat  of  the  trade  in  England,  is  still  distinguished  for  the  most 
■did  and  ueefiil  articles,  knives,  grates,  and  their  appendages,  agricultural  implements,  &C4 
while  Birmingham  addis  to  these  utensils  a  variety  of  small  articles,  ornaments,  and  toys, 
which,  though  minute  in  detail,  amount  to  a  vast  value  in  the  aggregate.  Each  of  these 
two  great  cities  forms,  as  it  were,  the  centre  of  a  large  circle  of  population,  all  employed  in 
the  same  manner.  The  number  of  persons  employed  in  the  product  and  manunicture  of 
metals  is  estimated  at  350,000,  and  the  entire  produce  at  17,000,000/.  The  export  of  hard- 
ware and  cutlery  in  1831  amounted  to  16,799  tons,  value  1,620,000/.;  in  1832^  it  was  15,294 
tons;  value,  1,433,000/. 

The  silk  mann&cture  was  of  late  origin  in  England ;  but  it  was  considerably  improved  by 
the  revocation  of  the  edict  of  Nantes,  which  drove  a  number  of  French  weavers  into  that 
ooontry.  It  is  established  in  a  quarter  of  the  metropolis,  called  Spitalfields,  where  it  em- 
ploys about  25,000  men :  at  Macclesfield,  Manchester,  Coventry,  and  in  other  nurts  of  the 
country,  the  number  occupied  in  it  may  amount  to  40^000.  The  entire  value  or  the  nmnu- 
frctore  was  estimated  some  years  ago  at  4,000,000/. ;  and  may  now,  probably,  be  between 
5/KX),000/.  and  6,000,000/.  Notwitiistanding  the  removal  of  the  prohibitory  duties  on  the 
importation  (^foreign  silks,  the  British  manu&cture  has  maintained  its  ground,  and  gone  on 
increasing.  The  importation  of  raw  and  thrown  silk  in  1832  was  4,224,000  lbs.:  of  which 
1314,000  lbs.  were  finom  the  East  Indies  and  China;  1,006,000  lbs.  from  France ;  564,000  lbs. 
fiom  Italy ;  and  458,000  lbs.  fiom  Turkey.  The  exports  amounted  in  1832  to  525,000/., 
chiefly  to  North  America  and  the  West  uidiefl. 

In  the  manufacture  of  earthenware  and  porcelain,  England  has  of  late  made  vast  ad- 
vances, and  brought  its  various  products  to  a  high  degree  <h  beauty  and  elegance.  Rirslem 
in  Staffinrdshire  had,  for  centuries,  been  noted  for  its  fiibrication  m  a  coarse  kind  of  ware ; 
but  it  was  reserved  for  Mr.  Wede^ood.  to  carry  this  art  to  perfection  by  a  combination  of 
elegance  and  dieapness.  Fine  white  clay  from  the  south-western  counties,  and  ground  flint, 
are  the  chief  materials  of  this  celebrated  ware,  which  bears  the  name  of  its  inventor.  The 
white  ware  of  Derby  and  the  porcelain  of  Worcester,  though  on  a  smaller  scale,  are  still 
finer  productions.  The  latter  is  composed  of  a  mixture  of  13  difiTereut  materials,  and  each 
cop  passes  through  23  hands.     Earthenware  pays  no  dutv,  so  that  its  amount  cannot  be  offi- 
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cially  ascertained;  the  export,  however,  has  diminiahed  from  neaily  700,000f.  in  1815-14 
to  only  490,00(».  in  18S2. 

Hides  are  imported  from  aU  quarters  of  the  world ;  the  entire  qnantity  in  1824  was 
800,000  cwt,  valae  700,000?.  In  1680  only  225,000  cwt  were  imported.  In  that  year  the 
hides  tanned  or  otherwise  manufiictured  amounted  to  46,600,000  lbs.,  value  3,900,0(X)I. ;  and 
as  the  value  of  the  finished  article  is  supposed  to  be  Haee  times  that  of  the  materia],  this 
value  will  amount  to  nearly  12,000,0002.  The  shoes  made  in  England  are  estimated  at 
6,800,0002.  and  the  whole  manufacture  employs  about  250,000  persons. 

Beer,  glass,  soap,  and  candles  are  branches  of  production  which  employ  a  large  capital 
and  numerous  workmen,  and  yield  a  yearly  amount  of  great  value.  In  London  the  quantity 
of  malt  liquor  annually  brewed  is  1,700,000  barrels,  of  which  88,000  are  exported.  This  is 
chiefly  porter^  a  liquor  peculiarly  appropriate  to  London,  and  for  which  she  is  fiunous  through- 
out the  world.  In  all  England,  there  were  brewed,  in  1829,  about  7,400,000  barrels,  of  the 
value  of  upwards  of  22,000,0002. ;  without  including  1,500,000  barrels  of^  table-beer.  Cun- 
dles. — In  1829,  the  manufacture  amounted  to  110,000,000  lbs.,  .which  would  make  a  value 
of  3,208,0002.  Soap.  —  The  manu&cture,  in  1829,  was  100,000,000  lbs.  which  would 
amount  to  3,175,0002. 

The  linen  manufacture  is  that  in  which  England  is  most  deficient;  for  though  she  is  sup- 
posed to  produce  the  value  of  1,000,0002.  a  year,  this  does  not  supersede  the  necessity  ai 
large  imports  from  Scotland  and  Ireland.  Of  late,  the  elegant  manufacture  of  lace  has 
been  carried  to  great  perfection  by  means  of  bobbinet  frames.  By  this  manufacture  a  value 
of  160,000/.  in  silk  and  Sea  Island  cotton  is  wrought  into  lace,  estimated  at  1,890,0002.  and 
employing  208,000  persons.  Distilled  li^uori  or  spiritt,  too,  though  they  produce  a  revenue 
of  2,000,0002.,  are  neither  equal  in  quality  nor  amount  to  those  of  the  sister  countries  of 
Scotland  and  Ireland,  whose  produce,  if  it  had  not  been  excluded  by  national  jealousy,  would 
probably  by  this  time  have  driven  that  of  England  out  of  the  market  The  quantity  distilled 
in  1831  and  1832  averaged  7,350,000  gallons. 

Mines  form  one  of  the  most  copious  sources  of  the  wealth  of  England.  The  useful  metak 
and  minerals,  those  which  afford  the  instruments  of  manufacture  and  are  subservient  to  the 
daily  purposes  of  life,  are  now  drawn  from  the  earth  more  copiously  there  than  in  amy  other 
country.  Her  most  valuable  metals  are  iron,  copper,  and  tin ;  her  principal  minerals  are 
coal  and  salt 

Iron,  the  material  of  so  important  a  class  of  manufiicture,  abounds  in  England,  particularly 
in  Wales,  Staffordshire,  and  Derbyshire.  While  it  was  supposed,  however,  that  the  blart 
furnaces  could  be  composed  only  of  charcoal,  the  limited  supply  of  wood  dejn'essed  the  pro- 
duce, and  in  the  middle  of  the  last  century,  the  iron  made  in  England  from  fifty  new  fior- 
naces  did  not  exceed  17,000  tons.  It  was  then  found,  however,  &at,  furnaces  filled  with 
coke  might  be  heated  to  the  same  degree  as  those  of  charcoal,  and  the  inexhaustible  supply 
of  coal  might  be  employed  in  bringing  the  iron  mines  into  value.  Hence,  the  increased 
production  has  been  astonishingly  rapid.  In  1796,  it  amounted  to  125,000  tons;  in  1806,  to 
250,000  tons ;  in  1830,  it  was  680,000  tons,  worth  5,100,0002. ;  and  which  the  additional 
labour  of  forming  it  into  bar  iron  may  raise  to  6,300,0002.  The  export  amounted  in  1832  to 
about  150,000  tons,  worth  1,120,0002.  It  is  exported  chiefly  in  the  forms  of  bar  iron,  to  the 
amount  of  74,024  tons ;  bolt  and  rod  iron,  6938 ;  pig  iron,  17,566 ;  cast  iron,  12,495 ;  hoops, 
9417 ;  nails,  4347,  &c. 

Copper,  also,  has  risen  to  importance  in  the  course  of  the  last  half  century.  It  is  found  chiefly 
in  Cornwall,  to  the  amount,  in  1832,  of  11,947  tons,  and  is  carried  thence  to  Swansea,  to  be 
smelted  with  the  coal  of  North  Wales,  which  itself  produced  1320  tons  of  copper.  The 
total  produce  is  14,449  tons,  which,  at  902.  per  ton,  will  be  1,300,4102. 

Tin,  a  rare  and  peculiar  metal,  is  found  only  in  Cornwall  and  part  of  Devon.  So  early 
was  it  known,  that  we  find  the  British  Islands  first  recognized  by  its  name,  and  it  is  enu- 
merated among  the  articles  with  which  the  Carthaginians  supplied  the  markets  of  Tyre. 
As  Cornwall,  with  the  exception  of  the  Indian  island  of  Banca,  is  the  only  tract  known  to 
produce  tin  in  large  quantities,  there  is  a  considerable  export  to  most  countries  of  Europe, 
particularly  France  and  Italy.  The  annual  produce  of  the  mines  amounts  to-  83,000  cwt ; 
of  the  value  of  115,0002. 

Lead  is  found  in  Cumberland,  Derbyshire,  and  Northumberland,  to  the  supposed  amount 
of  about  16,000  tons  annually ;  which,  at  202.  per  ton,  will  be  worth  320,0002.  In  1888,  the 
British  lead  exported  was  13,808  tons. 

Coal,  the  most  valuable  of  all  the  mineral  substances  finom  which  Britain  derives  her  proB- 
perity,  exists  in  almost  inexhaustible  quantities  in  the  counties  of  Northumberland,  Derby, 
and  Stafford,  and  m  that  of  Glamorgan  in  South  Wales.  It  fuses  the  metals,  produces  the 
steam  which  sets  the  machinery  in  motion,  and  is,  indeed,  instrumental  in  bringing  almoat 
every  substance  into  a  useful  and  merchantable  form.  By  superseding  also  the  neces- 
sity of  extensive  plantations  for  fuel,  it  enables  a  much  greater  proportion  of  the  soil  to  be 
devoted  to  cultivation.  The  Northumberland  and  Durham  field  has  been  estimated  at  782 
square  miles,  the  South  Wales  field  is  1200 ;  which,  allowing  for  the  averlige  depth,  wiH, 
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it  is  calculated,  be  sufficient  to  supply  all  England  for  1700  or  2000  yean*  At  all  events,  it 
seems  certain  that  she  is  secure  xnr  many  centuries  against  any  deficiency.  The  quantity 
■hii^wd  from  Durham  and  Northumberland  is  stated  at  3,300,000  tons ;  and  the  whole  em- 
ployed as  fuel,  and  in  the  manufactories  and  mines  throughout  England  (adding  700,000 
exported  to  Ireland),  at  not  less  than  15,500,000  tons.  The  mines  on  the  Tyne  employed 
6491  perscHis  underground,  and  3463  above ;  those  on  the  Wear,  about  three-fourths  of  this 
number :  the  conveyance  of  these  coastwise  employs  1400  vessels  and  15,000  men ;  while, 
in  London,  7500  whippers,  lighter-men,  factors,  agents,  &c.  are  engaged  in  landing  and 
distributing  it  Taking  into  view  the  whole  of  Great  Britain,  Mr.  M'Culloch  considers  that 
the  coal  tiade  will^  give  occupation  to  not  less  than  160,000  persons.  In  1829,  the  total 
quantity  shipped  was  6,224^125  tons;  of  which,  5,014,132  were  sent  (Coastwise;  840,246,  to 
Ireland ;  128,893,  to  the  British  colonies :  356,419,  to  foreign  countries. 

Of  salt,  Britain  possesses  an  immense  supply.  The  finest  and  most  valuable  kind  is  the 
rock  salt,  drawn  from  mines  and  firom  brine  springs  in  the  county  of  Chester.  The  salt  is 
refined  by  being  boiled  along  with  the  brine  of  the  springs,  and  is  then  called  white  salt. 
The  annual  prepuce  is  15,0(M),000  bushels,  of  which  about  10,000,000  are  exported,  chiefly 
to  North  America,  the  Netherlands,  and  Russia. 

The  commerce  of  Britain,  like  her  manufacturing  industry,  is  now  completely  without  a 
rivaL  The  exports  of  Britain  consist  almost  wholly  of  her  manufactured  produce.  Cotton 
takes  the  precedence  of  all  others.  In  1830,  the  quantity  exported,  including  twist  and 
yam,  was  valued  at  about  15,000,0002.  sterling ;  being  two-fiilhs  of  the  whole  exportation. 
They  are  sent  to  every  country,  but  most  especially  to  those  from  which  the  raw  material  is 
imported.  The  United  States  take  an  immense  quantity ;  the  West  Indies  and  Brazil  im- 
port largely ;  the  market  in  the  independent  states  of  South  America  is  daily  enlarging,  and 
they  To&ke  their  way  in  increasing  quantities  even  into  the  East  Indies.  *  In  Europe,  Portu- 
gal and  Italy  are  extensive  markets;  and  though^ studiously  excluded  from  Spain,  large  con- 
signments are  sent  to  Gibraltar,  evidently  with  a  view  to  clandestine  introduction.  Germany 
ti^es  a  great  quantity  both  of  manufactured  goods,  and  of  yam  and  twist  for  her  own  manu- 
&ctories.  The  woollen  manufiicture  has  a  difierent  and  less  extensive  range.  The  United 
States,  the  greatest  market,  take  three-eighths  of  the  whole ;  after  which  rank  the  East  In- 
dies, Russia,  Portugal,  and  Germany.  The  wrought  metals  find  a  great  variety  of  markets. 
Of  bar  iron,  7000  tons,  and  copper  50,000  tons,  ^  to  the> East  Indies.  Ireland  takes  7000 
tons  of  bar,  700  of  cast,  and  ^00  of  wrought  uron.  The  West  Indies  take  largely  both 
iron  and  copper.*  "^ 

Among  the  im^wrts,  a  large  portion  ccmsists  of  raw  materials,  brought  in  vast  quantities  to 
be  manumctured,  in  many  instances  for  the  use  ^f  the  regions  fVom  which  they  come.  Under 
^e  head  of  manufactures,  we  have  enumerated  the  principal  of  these  articles,  and  the 
coontries  from  whence  imported.  They  are  chiefly  cotton,  vfocA,  silk,  and  hides ;  to  which 
may  be  added,  bark,  ashes,  and  barilla ;  cochineal,  indigo,  madder,  and  other  dyemg  stufl!s. 
Although  grain  and  provisions  are  now  produced  in  sufficient  quantity  for  internal  consump- 
tion, there  is  much  want  of  the  raw  produce  of  uncultivated  land.  Under  this  head  a  promi- 
nent rank  may  be  assigned  to  timber  and  naval  stores.  Fir  and  oak  timber,  aiid  staves,  are 
brought  chiefly  from  North  America ;  masts,  deals,  and  deal  ends,  from  Norway  and  Russia ; 
oak  plank  from  Prussia. 

The  import  trade  of  consumption  is,  after  all,  the  most  extensive :  it  consists  chiefly  in 
obtaining  from  southern  regions,  and  those  warmed  by  tropical  suns,  the  accommodations  and 
luxuries  which  cannot  be  matured  under  a  less  genial  sky.  Wine  would  have  been  intro- 
duced to  a  very  great  extent,  had  not  its  exclusion  been  made  a  prime  object  of  fiscal  regu- 
lation. This,  however,  has  been  so  potently  applied,  that  the  use  of  wine  has  not  increased 
in  any  proportion  to  the  general  wealth  of  the  nation ;  and  it  has  been  forced  from  the  near- 
^  and  best  wines  of  Fruice,  to  the  less  palatable  produce  of  Spain  and  Portugal.  Brandy, 
&|so,  still  accounted  the  finest  of  spirituous  liquors,  forces  itself,  to  a  certain  extent,  into  the 
circle  of  imports.  But  the  saccharine  and  aromatic  products  of  the  tropical  plains  form  the 
basis  of  an  immense  commerce,  which  even  the  adherents  of  the  mercantile  system  cherish, 
under  the  idea  that  much  of  it  is  carried  on  with  English  colonies.  The  leading  articles  are 
Bngar,  tea,  cofiee,  tobacco,  and  spices.  Notwithstanding  the  immense  cotton  manufiu^ture 
of  Britain,  the  piece  goods  of  India,  by  their  peculiar  excellence,  still  find  their  way  into 
the  country. 

The  shipping  by  which  so  extensive  a  trade  is  carried  on,  must  necessarily  be  very  exten- 
»ve.  In  1663  it  was  only  95,000  tons.  It  rose  in  1701  to  273,000;  in  1751,  to  609,000; 
m  1792,  to  1,186,000.  The  vessels  belonging  to  the  British  empire  at  the  end  of  1834,  were 
%055,  of  2,716,000  tons,  and  navigated  hy  168,061  men.  The  entries  and  clearances  for 
the  coasting  trade,  in  1882,  amounted  each  to  8,500,000  tona  Besides  these,  in  the  same 
y^ear,  4546  foreign  vessels,  comprising  639,979  tons,  and  navigated  by  35,399  men,  entered 
^  ports  of  Great  ftitain.* 

•  8m  Btatlstieal  Ttibles,  at  eod  of  Cbap.  IV. 


I 


866  DESCRIPTIVE  GEOGRAPHY.  Past  DL 

The  fidieries  do  not  seem  to  have  been  bo  much  cultiymted  in  Britain,  aa  the  hardy  enter- 
prise of  the  nation  might  have  led  us  to  expect  The  whale  fishery  vras  considered  so  valu- 
able, both  for  its  products,  and  as  a  nursery  for  seamen,  that,  till  1884,  a  bounty  was  granted 
in  propoztioa  to  the  tcumage  of  the  vessels  employed.  They  have  found  their  way  to  the 
antarctic  pcdar  sea,  in  search  of  an  oil  which,  though  not  superior  for  burning,  is  better 
adapted  to  the  purposes  of  manu&cture,  than  that  drawn  firom  the  arctic  regions.  This 
fishery,  within  the  last  twelve  years,  has  considerably  diminished  both  in  amount  and  in  the 
value  of  its  piodaetB,  owing  to  the  use  of  gas,  the  greater  cheapness  of  rape-oil  fi}r  mano- 
foeture,  and  also  to  a  larger  part  of  the  tn^e  being  enerossed  l^  Scotland.  In  1629  there 
sailed  firom  England  only  41  vessels,  of  13,706  tons  burden ;  which  brought  in  4912  tuns  of 
ml,  and  289  tons  of  whalebone.  The  following  year  was  still  more  deficient,  owing  to  the 
disasters  encountered  by  the  vessels  engaged  in  the  fishery. 

Of  the  fisheries  in  the  British  seas,  that  of  Herring  the  most  important,  belongs  almost 
entirely  to  Scotland.  Next  to  this  ranks  that  of  Pilchards,  on  the  coast  of  Cornwall  and 
part  of  Devon.  The  fish  is  found  there  in  such  immense  shoals,  that  it  forms  the  chief  food 
of  the  people  during  the  greater  part  of  the  year,  and  is  also  largely  salted  for  exportation. 
The  vuue  annually  taken  is  reckoned  at  50,0002.  or  60,000{. 

The  interior  navigation  of  England  is  justly  regarded  as  one  of  the  prime  sources  of  her 
prosperity.  Till  the  middle  of  last  century,  the  making  of  canals  did  not  enter  into  the 
system  of  English  economy.  In  1755  was  formed  the  Suikey  canal,  a  line  of  twelve  miles, 
to  supplv  Liverpool  with  coal  from  the  pits  at  St  Helen's.  The  example  then  set  by  tkm 
Duke  of  Bridgewater  gave  a  general  impulse  to  the  nation.  Since  thi^  time,  upwards  of 
80,000,000/.  sterling  have  been  expended  in  this  object  Twenty-one  canals  have  been  car- 
ried across  the  centeal  chain  of  hills,  by  processes  in  which  no  cost  has  been  spared ;  all  the 
resources  of  art  and  genius  have  been  employed ;  every  obstacle,  however  formidable,  which 
nature  could  present,  has  been  vanquished.  By  locks,  and  by  inclined  planes,  the  vessels 
are  conveved  up  and  down  the  most  rugged  steeps ;  they  are  even  carried  across  navigable 
rivers  by  bridges.  When  other  means  &1,  the  engineer  has  cut  through  the  heart  of  rocks 
and  hills  a  subterraneous  passage.  Of  these  tunn^  as  they  are  called,  there  are  saki  to  be 
for^-eight,  the  entire  length  of  which  is  at  least  forty  miles. 

The  Duke  of  Bridgewater  formed  the  plan  of  opening  a  communication  between  Man- 
chester and  his  extensive  coal-mines,  at  Worsley.  The  obstacles  were  so  great,  both  fixm 
nature  and  art,  that  the  attempt  must  have  proved  abortive,  had  he  not  been  seconded  by  the 
genius  of  Brindley,  who,  firom  a  common  millwright,  raised  himself  to  be  the  fiist  engineer 
of  the  age.  Tlie  canal  was  carried  through  vast  excavations,  made  partly  in  the  interior  of 
the  mine  itself;  it  was  led  bv  aqueducts  over  a  succession  of  public  roads,  and  over  the  river 
Irwell  by  a  magnificent  bridge,  which  left  space  for  vessels  with  their  sails  spread  to  peas 
beneath.  Ify  deep  cuttings,  and  by  artificial  mounds,  in  some  places  supported  upon  piles, 
a  level  of  upwards  of  fifty  miles  was  completed.  The  Duke  expended,  in  this  undertajcing, 
his  whole  fortune,  amounting  to  860,0001. ;  and  its  fiiilure  would  have  left  him  destitute : 
but,  as  it  immediately  enablra  hira  to  reduce  the  price  of  coal  in  Manchester  to  one  half^  the 
trade  in  a  short  time  yielded  twenty  per  cent  upon  his  outlay,  and  rapidly  produced  an 
immense  income. 

The  Grand  Trunk  Canal,  an  undertaknig  on  a  still  ^eater  scale,  formed  under  the 
patronage  of  the  Marquess  of  Stafibrd,  by  a  course  of  nmety  miles  through  StafiS>rdBhire, 
connects  the  Trent  with  the  Mersey,  Liverpool  with  Hull,  and  the  eastern  with  the  western 
coasts.  It  gave  animation  to  the  trade  of  idl  the  districts  through  which  it  passed,  particu- 
larly that  of  the  Potteries,  and  served  as  a  basis  for  various  canals  and  railways  Inanching 
from  it  From  a  point  near  the  commencement  of  the  Grand  Trunk,  the  EUesmere  canu 
has  branched  fiur  into  Wales,  and  conveys  to  Liverpool  the  mineral  and  agricultural  produce 
of  that  principality.  From  its  eastern  termination,  large  branches  have  been  extended  to 
Derby,  to  Nottingham,  to  Grantham,  and  other  considerable  towns. 

The  Leeds  and  Liverpool  Canal,  by  a  more  northerly  line  of  one  hundred  and  twenty 
miles,  connects  the  Mersey  with  the  Aire,  a  tributary  of  the  Ouse,  and  thus  enables  Liver- 
pool and  Hull  to  communicate  by  another  line  across  the  great  cloth-manufocturing  districts. 
An  important  branch  of  this  canal  is  carried  to  Lancaster,  and  on  to  Kendal. 

From  the  vicinity  of  London  the  Grand  Junction,  at  an  expense  of  two  millions,  wna  car- 
ried by  a  line  of  ninety  miles  to  the  neighbourhood  of  Covenlay.  Near  Daventry,  the  Grand 
Union  strikes  off,  and  joins  the  Grand  "inrunk,  thus  securing  for  London  an  inland  communi- 
cation with  Liverpool,  and  with  all  the  great  manufiictunng  cities  of  the  West  A  great 
3 'Stem  of  canals  was  formed  round  Birmingham,  of  which  one  result  was  to  connect  the 
rand  Trunk  with  the  Severn,  and  thus  to  form  a  connexion  between  aU  the  four  great 
rivers  of  England,  and  all  its  commercial  and  manufibcturing  cities.  A  canal  had  already 
been  fonned  from  Coventry  to  Oxford.  That  of  the  Thames  and  Severn  joined  these  two 
main  rivers  at  the  highest  navigable  point  of  the  former.  The  Gloucester  and  Berkeley  is 
a  lateral  canal  to  the  Severn,  l^  means  of  which  Gloucester  is  connected  with  the  Bristol 
Channel  by  a  direct  line.    The  principd  ^nmals  to  the  south  of  the  Tluunes  are  the  Kennet 
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and  Avui  cuul,  and  the  Berks  and  Wilts  canal,  through  which  &  conuntinicatton  u  fbrmed 
frcan  the  Thamea  near  Abingdon  to  thccitieaof  BathandBriatoL  ThelotaJ  length  of  canals 
in  GrMt  Britain,  excluding  those  under  five  miles,  ia  2581  mUee. 

Railwnj's  form  ajiotheT  contrivance,  by  which  the  conveyance  of  goods  is  wonderfully 
ftcilitated,  by  causing  (he  wheels  to  roll  over  a  Mnooth  sur&ce  of  iron.  Railways  were  at 
fint  used  oaiy  on  a  small  scale,  chiefly  in  the  coal-minea  round  Newcastle,  for  conveying 
the  mioenil  fii:>m  the  interior  to  the  surnce,  and  thence  to  the  place  of  shipping ;  and  it  u 
teckoned  that  iromd  that  city  there  is  an  extent  (rf'  about  three  hundred  miles  of  these  tail- 
wiya.  They  were  gradually  employed  on  a  greater  scale,  particularlv  in  Wales,  where  the 
county  of  Glaino^an  haa  oae  twenty-five  miles  long,  and  in  all  two  hundred  miles  of  rail' 
way.  IIm  railway  between  Muicbester  and  Liverpool  extends  thirty-one  miles,  and  is  car- 
ried over  (ix^-three  bridges,  thirty  of  which  pass  over  the  turnpike  road,  and  one  over  the 
ri?er  IrwelJ.  The  entire  cost  was  about  SiO.OOOi. ;  but  the  intercourse  has  been  so  exten- 
■ve  as  to  afibrd  an  ample  remuneration.  The  Cromfbrd  and  High  Peak  railway  is  carried 
over  the  hi^  mountainous  district  of  Derbyshire,  connecting  the  two  canals  which  bear 
these  names.  Its  length  ia  thirty-three  miles,  carried  over  Rtly  bridges,  and  rising  to  a  level 
of  992  feet  above  the  Cromfbrd  canal.     The  entire  expense  has  not  exceeded  180,0001. 

The  common  high  roads  of  the  kingdom  are  also  an  object  of  high  importance  to  trade  and 
general  intercourae.  Half  a  century  ago  meet  of  them  appear  to  have  been  in  a  miserable 
state,  but  tbej  are  now,  perhaps,  the  b^  in  the  world,  chiefly  through  the  application  of  the 
tompike  system,  under  which  they  are  made  and  repaired  by  tolls  levied  upon  the  travellers, 
and  adroiniBtered  by  county  trustees.  There  are  a  few  cases  where  roods  are  to  be  carried 
through  poor  provinces,  or  fetm  grand  lines  of  national  c<Hnmunicatioii,  in  which  government 
judges  it  expedient  to  assist,  or  even  to  undertake  the  entire  constmction  of  them.  In  1823) 
the  turnpike  roads  extended  in  alt  to  24,581  miles  in  length.  The  amount  of  tolls  was 
1,214,0001.,  burdened  with  a  debt  rf5,200,OOW. 

Bridges,  in  a  countr}[  intersected  by  numerous  and  often  broad  rivers,  necessarily  attracted 
a  great  share  of  attention ;  an^the  ingenuity  and  wealth  of  England  have  been  employed 
in  making  extensive  improvements  in  this  branch  of  architecture.  South  work  Kidge  is  the 
tnoat  complete  of  any  yet  fbrned  of  iron.  This  species  of  bridge  has  the  advantage  of  being 
lifter,  and  of  requiring  much  fewer  arches  than  those  of  stone.  A  still  more  daring  farm 
l^  has  been  pven  to  this  material  by 

bridges  <?  suspenuon,  formed  by 
iron  chains  stretched  across,  and 
supported  by  fixed  points  on  each 
side.  Thia  construction,  on  a  cer- 
tain scale,  has  existed  in  China 
from  the  earliest  ages.  The  Ame- 
ricana were  the  first  to  adopt  it  of 
lf«*i  Bridta.  any  western  nation.     The  greatest 

nwlettakinir  ofthis  kind  yet  executed  is  the  Menoi  Bridge  (Jg.  137.),over  the  strait  which 
■epaiates  Wales  from  Anglesea.  Arches  of  masonry  on  each  side,  at  the  distance  of  fiv« 
httodred  and  sixty  feet,aTe  united  liy  a  bridge  of  suspension,  compoeed  of  uon  chains. 
SiCT.  VL— Civil  and  Soewl  State. 
He  population  of  Bnglai^  in  fimner  times  was  imperfectly  known,  being  calculated  only 
fhxD  very  vogue  surveys  and  estimates.  In  1377  the  results  of  a  poll-tax  were  given  as 
2^,000 ;  but  from  the  many  evasions  to  which  such  a  census  would  give  riae,  ttiat  number 
was  probably  below  the  truth.  In  the  reign  of  Elizabeth,  during  the  alarm  of  a  menaced 
Spanish  invasion  in  1575,  a  pretty  careful  survey  was  made,  the  result  of  which  rave  4,500/XX>. 
At  the  time  of  the  Revolution,  the  increase  appeared  to  be  about  a  millioa*  From  the  eom- 
nencement  of  the  present  century  decennial  enumerationa  have  been  made,  of  which  the 
GiHowing  are  the  results :- 
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Proportion  ofieatJuj  marriages,  4^€.  to  the  poptdalion. — ^Among  the  fiu^to  that  attest  the 
improved  condition  of  the  people  of  England  since  1770,  the  extraordinary  diminution  in  the 
rate  of  mortality  is  one  of  the  least  equivocal  In  1780,  the  deaths  in  England  and  Wales 
amounted  to  about  1  in  40  of  the  population ;  in  1790,  to  about  1  in  45;  in  1811,  to  1  in  52; 
and  at  an  average  of  the  five  years  ending  with  1630,  1  in  54.  The  improvement  has  been 
particularly  conspicuous  in  the  great  towns ;  and  is  to  be  ascribed  to  the  more  comfortable 
situation  ch  all  classes,  the  greater  attention  paid  to  cleanliness,  &c.  The  proportion  of 
marriages  to  the  population  luts  recently  declined.  In  1760,  there  was  1  marria^  for  every 
116  individuals ;  in  1780, 1  in  118.  During  the  five  years  ending  with  1810,  it  was  as  1 
to  122 ;  and  during  the  five  years  ending  with  1830,  it  was  as  1  to  129.  But  this  decrease 
is  to  be  ascribed  wholly  to  the  greater  prevalence  of  moral  restraint,  the  proportion  of  ille- 
gitimate births  not  having  increased.  The  number  of  births  to  a  marriage  in  England  is 
about  4.    Consumption  is  the  most  fiital  disease. 

The  national  character  of  the  Ekiglish  exhibits  some  very  bold  and  marked  features.      Of 
these  the  most  conspicuous  is  that  love  of  liberty  which  pervades  all  classes.*    The  liberty 
Ibr  which  the  English  have  successfiilly  contended,  includes  the  right  of  thinking,  saying, 
writing,  and  doing  most  things  which  opinion  may  dictate,  and  inclination  prompt     The 
knowledfre  that  the  highest  offices  and  dignities  in  the  state  are  accessible  to  all,  redoubles 
their  activity,  and  encoura^  them  to  perseverance.    It  is  but  little  more  than  a  century 
since  they  began  to  be  distinguished  as  a  manufacturing  and  commercial  people,  yet  they 
have  already  outstripped  other  £urq>ean  nations  in  mechanical  ingenuity,  in  industry,  and  in 
mercantile  enterprise.    The  enormous  increase  of  capital,  and  the  substitution  of  machinery 
fxr  hiunan  labour  in  most  oi  their  manufiictures,  seem  likely  at  no  distant  period  to  produce  a 
total  change  in  the  condition  of  British  society.    Much  of  its  tone  is  given  by  the  landed 
gentry ;  a  numerous  body,  whose  estates,  though  generally  considerable,  are  not  enormous : 
while,  on  the  Continent,  landed  property  is  usually  in  one  or  other  of  two  extremes ;  either 
divided  into  minute  portions,  or  partitioned  into  a  few  princely  domains.  The  English  gentry, 
unlike  their  continental  neighbours,  reside  during  the  greater  part  of  the  year  at  their  coun- 
try-seats ;  appearing  in  London  and  at  court  only  for  a  few  months  in  the  spring.     In  this 
class,  and  indeed  among  the  English  in  general,  an  uncontrolled  temper,  elevated  by  the 
feeling  of  independence,  ofi^n  impels  individuals  into  extremes  both  of  good  and  evil.   No- 
where exists  a  purer  spirit  of  patriotism ;  nowhere  break  forth  more  violent  excesses  of 
faction.     In  no  country  of  Europe,  perhaps,  are  there  so  many  men  who  act  steadily  upon 
principle;  yet  in  none  exists,  at  the  same  time,  so  large  a  proportion  of  individuals  living  in 
habitual  and  open  violation  of  all  principle,  and  frequently  in  contempt  of  leeal  ordinancesL 
Domestic  life  lb  cultivated  by  the  English  more  sedulously  than  by  any  of  Uie  continental 
nations;  the  sanctity  of  marriage  is  more  carefully  guarded ;  and  chastity  in  tiie  female  sex 
more  strictly  observed.     In  its  minor  features,  the  English  character  has  uadergone  various 
changes.    The  vices  of  drinking  and  swearing,  once  so  prevalent,  are  happily  no  longer 
fashionable.     Horse-racing,  hunting,  and  rural  sports,  are  carried  to  excess  b^  some  of  the 
country  gentlemen ;  and  Uie  more  barbarous  practice  of  boxing  still  has  cultivators.     Per- 
haps the  most  estimable  quality  of  the  English  Lb  their  love  of  justice ;  the  source  of  all 
honourable  dealing  among  the  higher  classes,  and  of  what  is  emphatically  cHled  fair  play ^ 
in  the  transactions  of  humbler  life.    The  principle,  that  a  man^s  word  should  be  his  bond,  is 
acted  upon  most  rigorously  where  the  greatest  interests  are  at  stake ;  as  on  its  observance 
more  than  on  that  of  any  law  that  has  been  or  can  be  devised,  the  comniercial  and  financial 
prosperity  of  the  country  depends.     The  English  are  the  most  provident  people  in  the  world. 
More  than  a  million  of  individuals  are  members  of  friendly  societies,  and  the  deposits  in 
savings  banks  exceed  13,000,0002.    The  great  extension  of  life  insurance  ai&rds  anotlier 
proof  of  this  laudable  disposition.     The  English  also  deserve  to  be  called  a  humane  people, 
zealous,  both  from  feeling  and  from  principle,  for  the  promotion  of  every  thing  tliat  tends  to 
the  welfare  of  their  fellow-creatures.     Crime  in  England  has  undergone  a  consideiable 
change.     Highway  robbery,  so  prevalent  towards  the  beginning  and  middle  of  last  centAiry, 
is  now  nearly  unknown,  and  all  sorts  of  crimes  and  violence  have  been  materially  lefsened. 
On  the  other  hand,  there  has  been  a  very  rapid  increase,  particularly  within  the  last  twenty 
years,  of  crimes  against  property.     A  material  change  has  recently  been  efl!ected  in  the 
criminal  law  of  England,  by  the  abolition  of  an  immense  number  .of  capital  punishments. 

PmMonfoT  ih»  Poor.    A  compultory  rate  has  been  levied  on  all  kinda  of  fixed  property,  for  the  nipport  of  all 

~ — tent,  poor,  and  uneniployc4i  persons,  ever  since  the  reign  of  Elizabeth.    In  1700  the  rates  amounted  to  about 

,00O<.,  and,  notwithstanding  the  increase  of  population  and  taxation  in  the  interval,  they  were  little  more 


impotent,  poor,  and  unemployc4i  persons,  ever  since  the  reign  of  Elizabeth.  In  1700  the  rates  amounted  to  about 
I,0OO,00O<.,  and,  notwithstanding  the  increase  of  popu' 

than  S,000,000/.  at  the  close  of  llie  American  war.  In  1705  several  ill-considered  changes  were' made  in  the  mode 
of  granting  relief,  and  the  pernicious  practice  of  eking  out  wages  by  contributions  (rom  the  rates  was  then  also 
adopted.  From  this  period,  down  to  the  termination  of  the  late  French  war,  the  progress  of  the  rates  was  very 
rapid,  so  that  they  amounted  to  9,320,000/.  in  the  year  1817-18.    They  have  since  been  reduced,  but  they  still 


amounted  in  1831-33  to  8,509.000/.  The  abuses  arising  out  of  the  practice  of  paying  wages  out  of  rates  are  not 
inherent  in  the  system.  Tliey  were  engrafted  upon  it  so  late  as  ITiWS,  and  may,  and  it  is  to  be  hoped  will,  be  en- 
tirely removed.    A  reform  of  this  sort  would  of  itself  take  nearly  a  third  part  m>m  the  rates.    [By  the  act  of  14th 


August,  1834,  whicli  provides  Air  the  appointment  of  three  poor-law  conunissioners,  with  power  to  makn  rules  and 
rstulations  for  the  management  of  the  poor  and  the  administration  of  the  poor  laws,  these  abuws  have  been 
refbnned.— Am.  Ed.] 
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The  Engliflh  are,  in  general,  a  people  soberly  religious,  though  the  nation,  among  its  other 
excesses,  has  presented  striking  displays  of  infidelity  and  fanaticism.  The  Church  of  Eng- 
land was  established  in  the  reign  or  Queen  Elizabeth,  when  the  reformation  was  completed 
which  had  been  begun  in  that  of  Henry  VIIL  It  is  an  integral  part  of  the  constitution,  hay- 
ing for  its  head  the  king,  who,  as  head  of  the  church,  nominates  to  vacant  bishoprics  and 
certain  other  preferments,  constitutes  ac  restrains  ecclesiastical  jurisdictions,  inflicts  eccle- 
siastical censures,  and  decides  in  the  last  retort  in  all  ecclesiastical  causes,  an  appeal  lying 
ultimately  to  him  in  chancery,  from  the  sentence  of  every  ecclesiastical  judge.  In  respect 
to  its  chnrch  government,  England  is  primarily  divided  into  two  provinces  or  archbishoprics, 
Canterbury  aj^  York.  Each  province  contains  various  dioceses  or  seats  of  suffingan  bishops, 
Canterbury  including  twenty-one,  and  York  three,  besides  the  bishopric  of  Sodor  and  Man, 
which  was  annexed  to  it  by  Henry  Vni.  Every  diocese  is  divided  into  archdeaconries, 
of  which  the  whole  number  amounts  to  sixty,  each  archdeaconry  into  rural  deaneries,  which 
are  the  circuits  of  the  archdeacon's  and  rural  dean's  jurisdiction ;  and  each  deanery  into 
parishes,  towns  or  villages,  townships,  and  hamlets.  The  principal  church  of  each  see  is 
appropriately  called  the  cathedral  church ;  it  is  possessed  by  a  spiritual  body  corporate,  called 
a  dean  and  chapter,  who  are  the  council  of  the  bishop,  but  derive  their  corporate  capacity 
from  the  crown.  Chapters  are  usually  composed  of  canons  and  prebendaries ;  the  mainte- 
nance or  stipend  of  a  canon  as  well  as  of  a  prebendary  being  a  prebend.  Prebendaries  ai*e 
distinguished  into  simple  and  dignitary.  A  simple  prebendary  has  no  cure,  and  nothing  but 
his  revenue  for  his  support;  a  dignified  prebendary  has  always  a  iurisdiction  annexed,  whidi 
is  gained  by  ^reecrv^icm.  The  archdeacon  has  authority  in  the  bishop's  absence  to  hold 
visitations,  and  under  the  bishop  to  examine  clerks  previous  to  ordination,  and  also  before 
institution  and  induction.  He  has  also  power  to  excommunicate,  to  impose  penances,  and 
to  reform  irregularities  and  abuses  among  the  clergy,  and  has  charge  of  the  parish  churches 
within  the  diocese.  Below  the  archdeacon  and  the  ecclesiastics  composing  the  chapter,  no 
member  of  the  Church  of  England  is  entitled  to  the  appellation  of  dignitary.  The  inferior 
orders  constitute  what  is  called  the  parochial  clergy.  The  principal  person  of  a  parochial 
church  is  entitled  either  rector  or  vicar,  that  title,  which  is  realty  more  appropriate  and 
honourable,  having  become  corrupted  by  vulgar  misuse.  The  revenues  of  the  church  of 
England  are  very  extensive ;  and  considering  the  difilbrent  offices  and  gradations  of  its  mem- 
bers, very  variously  distributed.  The  rental  subject  to  tithe  has  been  stated,  in  returns  made 
to  parlisment,  at  20,000,0001.  Besides  the  tenth  of  this  amount,  that  is  to  say,  the  tithe, 
the  clergy  have  other  fiinds,  which  are  supposed  to  raise  their  entire  income  to  upwards  of 
9,000,OMi{.  The  Episcopal  revenues  are  of  various  amounts ;  that  of  the  see  of  Durham  is 
estimated  at  S0,0002.  per  annum,  and  is  usually  considered  the  largest  The  lowest,  that  of 
lAndaff,  fiills  short  of  3000/.  The  prebends  enjoyed  by  canons  and  prebendaries  are  some 
of  them  very  ample ;  those  which  exceed  10002.  a  year  are  called  golden  prebends.  Those 
dignitaries  are  also  competent  to  hold  livings  as  rectors  and  vicars.  The  salaries  of  curates 
were  formerly  in  many  cases  extremely  small ;  but,  by  a  legislative  provision  and  by  fiinds 
allotted  out  of  the  pnUic  revenue,  most  of  them  have  been  augmented  in  proportion  to  the 
value  of  the  benefice  and  its  population ;  80/.  a  year  is  the  lowest  stipend,  and,  if  the  living 
be  worth  400/.  per  annum,  the  bishop  may  allow  the  curate  of  such  living  100/.  a  year, 
whatever  be  its  population.        , 

In  her  intellectual  character,  England  may  be  justly  considered  as  standing  proudly 
eminent  Bacon,  Boyle,  Locke,  Newton,  Davy,  with  a  long  train  of  coadjutors,  have  dis- 
closed to  mankind  perhaps  a  greater  sum  of  important  truths  than  the  philosophers  of  any 
other  country.  Strang,  clear,  sound  sense  appears  to  be  the  quality  peculiarly  English ; 
and  her  reaamera  were  the  first  to  explode  those  scholastic  subtleties  which,  having  usuiped 
the  name  of  philosoi^y,  so  long  reined  in  the  schools.  It  was  their  merit  to  discover  and 
establish  true  philosophy,  and  apply  it  to  objects  of  real  interest  and  utility. 

In  works  of  imagination,  the  genius  of  the  English  is  bold,  original,  and  vigorous.  In  the 
drama,  Shakspeare  stands  unri^led  among  ancient  and  modem  poets,  by  h»  profound  and 
extensive  knowledge  of  mankind,  his  boundless  range  of  observation  throughout  all  nature, 
his  exquisite  play  of  &ncy,  and  his  irresistible  power  in  every  province  of  thought  and  feel- 
ing, the  sublime  and  the  pathetic,  the  terrible  and  the  humorous.  In  epic  poetry,  Milton 
iB  acknowledged  by  common  consent  to  stand  first  among  the  modems.  Spenser  and  Dryden 
are  alike  eminent,  the  one  for  sweetness,  the  other  for  versatilitv ;  while  in  correctness  of 
taste,  and  the  polished  harmony  of  numbers.  Pope  has  no  rival  among  the  poets  of  any 
modem  nation. 

In  historical  writing,  England  has  many  illustrious  names,  among  which  that  of  Gibbon 
deserves  an  honourable  place.  In  oratory,  some  of  her  statesmen  have  acquired  great 
renown,  though  the  general  taste  both  in  the  senate  and  at  the  bar  seems  to  delight  rather 
m  plain  sense  and  in  cogency  of  argument,  than  in  those  elaborate,  ornate,  and  declamatory 
flights  by  which  the  great  speakers  of  antiquity  acted  on  the  imagination  and  passions  of 
their  hearers. 

The  institutions  for  public  education  in  England  are  extensive  and  splendidly  endowed* 
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The  two  muTendties  of  Oxford  and  Cambridge  are  not  only  the  wealthiest  but  the  most 
ancient  in  Europe.  They  enjoy  among  other  privileges  that  oi  returning  each  two  members 
to  parliament,  and  of  holding  courts  for  the  decision  of  causes  in  which  members  df  their 
own  body  are  interested.  They  were  of  ecclesiastic  origin ;  but  they  haye  long  been  con- 
sidered as  lay  corporations.  Their  resources  have  been  augmented  by  the  munificence  of 
sovereigns,  and  or  opulent  individuals.  The  establishments  composing  them  are  distinguiriied 
into  coUeges  and  halls ;  the  latter  being  academical  houses  not  incorporated  or  e^owed, 
though  they  have  had  considerable  benemctions,  which  are  dispensed  to  the  students  in  eziu- 
bitions  limited  to  a  stated  period.  "  Oxford  has  nineteen  colleges  and  five  halls ;  Cambndfle 
has  thirteen  colleges  and  four  halls,  which  last,  however,  possess  the  same  privileges  as  the 
former.  Each  university  is  under  the  government  c^  a  chancellor,  high  steward,  vice- 
diancellor,  and  other  officers ;  the  persons  who  preside  over  the  different  establishments  as 
masters,  wardens,  rectors,  principals,  or  provosts,  bear  the  general  denomination  of  heads  of 
colleges,  and  each  college  has  a  number  of  fellowships  to  which  larffe  emoluments  and  easy 
duties  are  attached.  They  possess  also  extensive  patronage  in  churdi  livings,  and  a  number 
of  exhibitions  or  scholarships.  These,  though  or  considerable  value,  are  not  supposed  ade- 
quate to  defray  the  expense  of  a  residence  at  a  university,  which,  at  the  lowest,  is  calco- 
lated  to  amount  to  1502.  a  year.  On  the  books  of  each  university  are  the  names  of  many 
members  who  have  long  ceasisd  to  reside ;  but,  exclusive  of  these,  the  number  actually  resi- 
dent at  Oxford  may  be  stated  at  9000,  and  those  at  Cambridge  amount  to  considerably  more. 
Students,  according  to  their  proficiency  in  learning,  are  entitled  to  the  degrees  of  bachelor 
and  master  of  arts,  bachelor  and  doctor  in  divinity,  and  bachelor  and  doctor  in  the  fiusulties 
of  physic  and  law.  The  time  required  by  the  statutes  to  be  occupied  in  study  befixe  each 
student  can  be  qualified  for  taking  those  degrees  is  three  years  for  a  bachelor,  and  about  four 
years  more  for  a  master  of  arts ;  seven  years  after  that  he  may  commence  bachelcM*  of  divini^, 
and  then  five  years  more  entitle  him  to  take  the  degree  of  doctor  in  divinity.  In  law,  a 
student  may  commence  bachelor  afler  six  years*,  and  in  physic  after  five  years*  standing. 
Only  one  year's  attendance  and  the  hearing  of  a  single  course  of  lectures  are  required  as 
I»eparatoiv  for  entering  into  hol]r  orders,  the  lowneaa  of  the  inibrior  church  livinA  and  the 
expense  of  residence,  rendering  it  difficult  to  exact  more  fi^xn  the  greater  number  of  can- 
didates for  ordination.  The  quiedificatioDs  for  a  bishop  include  the  degree  <^  doctor  in  divini^. 

The  mode  of  instruction  is  bv  private  tutors,  who  teach  dassical  literature  «tid  the 
mathematics,  the  latter  branch  of"^  study  being  particularly  cultivated  at  Cambi^e.  The 
public  exammations  are  conducted  with  great  diligence,  and  excite  emulation.  l%e  lucra^ 
tive  fellowships  may  sometunes  tempt  their  possessors  to  indulge  in  luxurious  eate ;  but  to 
those  who  are  seriously  disposed  to  study,  they  affiird  facilitiesror  research  hardly  attainable 
in  any' other  sphere. 

Two  educational  establishments,  the  London  University  and  King's  College  have  been 
recently  instituted  in  London. 

Of  the  public  schools  of  England,  the  most  distinguished  are  those  of  Westminster,  Eton^ 
Winchester,  and  Harrow.  Although  originally  founded  as  charit]r-echoolB,  yet  being  now 
appropriated  to  the  education  of  boys  of  the  first  families,  the  habits  formed  in  them  are 
very  expensive.  Greek  and  Latin  are  almost  exclusively  taught  there  by  masters  eminently 
qualified ;  and  Englishmen  of  education  generally  excel  in  the  knowledge  of  both  langiiage& 

For  boye  of  Ae  middle  rank,  and  thoee  destined  for  conmercial  paraoita,  there  are  numei^ 
008  |»ivate  academies. 

Colleges  for  the  particular  study  of  law  and  equity  have  long  been  established  in  the 
metropolis,  under  the  names  of  inns  of  court  and  inns  of  chancery.  The  principal  of  these 
are  the  Middle  and  Inner  Temple,  Lincoln's  Inn,  and  Gray's  Inn.  Before  any  person  can 
be  admitted  to  practise  as  an  advocate,  he  must  be  regululy  entered  in,  and  be  a  member 
o(  one  of  the  inns  of  court  for  five  years,  and  must  have  kept  his  commons  in  such  inn, 
twelve  terms.  In  &vout  of  those  who  have  taken  a  degree  of  master  of  arts  or  bachelor  of 
laves  at  an  English  university,  three  years  are  sufficient  to  be  a  member  of  the  inn.  After 
complying  with  these  conditions,  and  paying  the  regular  fees,  the  student  may  be  called  to 
the  bar  without  having  been  required  to  make  any  public  demonstration  of  faJs  proficiency  or 
ability. 

Of  primary  schools  for  the  great  body  of  the  people,  there  formerly  existed  a  considerable 
,  number ;  but  the  deficiency  of  them,  at  present,  is  greatly  to  be  deplored.  The  metropolis^ 
indeed,  contains  several,  of  which  the  most  considerable  is  Christ-church  Hospital  or  the 
Blue-coat  School,  in  which  about  1100  children  are  maintained  and  educated.  The  number 
of  charitable  foundations  in  different  parts  of  the  country  amounts  to  3396,  yielding  an 
income  of  65,305{.  Of  these,  however,  many  give  also  board  and  lodging,  so  that  their 
advantages  can  extend  to  only  a  small  number ;  others  have  been  neglected,  and  left  exposed 
to  those  abuses  to  which  old  establishments  are  generally  liable.  So  greatly  was  the  in- 
fluence of  these  institutions  on  the  great  body  of  the  lower  orders  diminished,  that  vrithm 
the  last  30  years  the  larger  proportion  of  labouring  people  were  unable  to  rwL    The  evils 
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■nfiiiig  from  want  of  edncatkni  arnooff  them  have,  at  length,  been  strongly  felt;  and  very 
great  ezertions  have  been  made,  chie^  by  the  benevolence  of  private  individuals,  to  remedy 
Uie  defect 

Of  the  scientific  institotioDS  of  England  the  foremost  is  ^  the  Roval  Society  of  London 
fir  improving  Natoral  Knowledge."  hi  its  infimcv  it  owed  much  to  the  protection  of  Oliver 
Cromwell ;  and  having  survived  the  Commonwealth,  was  incorporated  by  royal  charter,  in 
1663.  The  Society  publish  an  annual  volume  under  the  name  of  Philosophical  Transac- 
tions. The  Society  of  Antiquaries  traces  its  origin  to  the  rei^n  of  Queen  Elizabeth,  but 
was  not  incorporated  nntil  1^1.  It  has  published  a  series  of  volumes  entitled  ArehiBologia, 
Several  private  societies  have  been  formed  for  the  cultivation  of  particular  branches  of 
Jmowledge,  by  the  union  ^  individuals  distinguished  for  their  attainments  in  or  devotion  to 
those  branches.  Besides  these  and  other  institutions  in  the  metropolis,  most  of  the  great 
provincial  towns,  as  Manchester,  Bristol,  Derby,  Liverpool,  and  Newcastle,  have  formed 
liteniy  and  philosophical  societies,  which  have  made  some  important  contributions  to  science 
and  literature  in  their  Transactions. 

The  principal  public  libraries  have  owed  their  origin  to  the  spirit  and  enterprise  of  private 
individuals ;  the  Bodleian  Library  at  Oxford  was  the  bequest  of  Sir  Thomas  Bodley,  and 
was  enriched  by  successive  donations.  The  British  Museum  derived  its  first  treasures  from 
the  collections  of  Sir  Robert  Cotton  and  Sir  Hans  Sloane ;  but  has  acquired,  through  purchase 
by  parliament,  the  Harleian  and  Lansdowne  MSS.,  the  libraries  of  Major  Edwtuds  and  Dr. 
Buniey,  and  several  valuable  collections  of  coins  and  minerak.    It  has  also  been  enriched 

Lthe  entire  coUecticm  of  George  IIL,  presented  to  the  nation  by  his  successor.  With 
accession,  the  library,  which  previously  consisted  of  125,000  volumes,  has  been  aug^ 
mented  by  one-hal£  The  Museum  is  also  very  rich  in  specimens  of  natural  history,  par- 
ticularly of  minendogT. 

InstitutloDs  of  a  highly  usefiil  character  have  sprung  from  the  general  desire  of  knowledge 
which  marks  the  present  age.  Their  object  is  to  communicate  knowledge  to  the  commer- 
cial chiases,  as  well  as  to  persons  who  have  not  opportunities  for  a  regulu  course  of  study ; 
and  the  chief  means  emplojred  for  this  purpose  are  a  library,  a  reading-room,  and  courses  of 
lectures.  Of  these  establishments  are  the  Royal  Institution,  the  London  Institution,  &c; 
and  all  the  ^;reat  cities  and  towns  have  now  their  public  libraries. 

Of  the  Fine  Arts,  that  of  painting  has  been  greatly  neglected  in  En^^land.  Portrait 
painting,  indeed,  always  met  with  encouragement;  yet  Vandyke,  the  leader  m  this  branch  of 
art,  was  a  forei^^er.  It  was  only  toward  5ie  close  of  the  last  centuiy  that  Reynolds  formed 
a  ^le  decidedly  English,  and  of  distinguishei  excellence. 

The  Royal  Academy,  under  the  immoliate  patronage  of  the  king,  consists  of  forty  artists, 
mcluding  the  president,  while  a  number  of  others  are  attached  in  expectancy  as  associates. 
There  are  four  professors,  viz.  of  painting,  of  architecture,  of  anatomy,  and  of  perspective^ 
who  annually  read  public  lectures  on  the  subjects  of  their  several  departments.  To  the 
schoob  df  tfajs  aosdemy  firee  admissbn  is  given  to  all  students  properly  qualified  fyr  receiv- 
ing instruction,  and  there  is  an  annual  euibition  of  painting  sculpture,  and  architectural 
designs,  to  which  all  artists  may  send  their  works  for  admission,  if  ap(nroved  bv  the  commit- 
tee appointed  to  judge  them.  The  splendid  collection  of  paintings  formed  by  the  recent 
dake  of  Orleans  was  imported  entire,  and  the  greater  part  of  it  now  embellishes  the  gaflery 
of  the  Marquess  of  Stafioid.  The  nobles  of  Italy,  also,  on  the  devastation  of  that  country, 
were  (4>liged  to  strip  their  palaces  of  these  valued  ornaments,  and  to  dispose  of  them  at 
W  lates  to  English  speculators.  From  those  sources  were  formed  the  Groevemnr,  the  An- 
gerstein,  and  many  other  private  collections.  On  the  death  of  Mr.  Angerstein,  in  1^24,  his 
collection  wms  purchased  by  parliament,  and  made  the  hasis  of  a  natiom  gallery,  which  has 
■inoe  received  considerable  additions  both  by  purchase  and  bequest 

In  the  other  departments  of  the  fine  arts,  music,  sculpture,  and  architecture,  the  English 
have  been  far  excelled  by  the  continental  nations;  in  engraving,  they  have  produced  some 
distingnished  names. 

The  pobUshmg  and  selling  of  books  form  one  of  the  prmcipal  branches  of  her  productive 
industry.  Pericecal  literature  has  a  very  extensive  circulation.  In  the  metropolis  nearly 
■zty  magazines  and  reviews  are  published,  of  which  the  monthly  value  has  been  estimated 
at  60002.  Another  important  characteristic  of  the  national  spirit  may  be  remarked  in  the 
immense  circulation  ci  newspapers,  notwithstanding  a  heavy  stampnluty.  There  are  in 
Liodon  eight  daily  morning  papers,  and  five  daily  evening  papers ;  seven  papers  published 
thrice  a  week;  and  upwards  of  fbrty  weekly  papers.  Of  the  latter  species  of  newspaper, 
•very  pgrovincial  city  has  two  or  three,  and  every  town  of  consequence  has  one.  The  num- 
ber ci  stan^M  issued  fiir  the  London  newspapers  in  1892  was  21,482,8821  The  produce  of 
the  duty  in  that  year  was  490,4511, 

The  fiivourite  amusements  of  the  English  are  those  which  combine  the  advantages  of  av 

and  exeroise.    The  stage,  though  eminently  rich  in  dramas,  and  supplied  with  actors  c^  high 

talent,  is  not  the  habitual  resort  of  the  people.    In  former  times  hunting  was  almost  the 

sole  business  of  1^  ainoog  Uie  English  squires ;  and  though  their  tastes  are  now  much 
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varied,  this  origiiud  putiiiie,  in  all  its  forma,  continues  to  be  eagerly  followed.  By  the 
nobility  and  gentry,  horae-rmcing  is  sapported  with  equal  ardour,  and  no  country  rivals  £n|^- 
land  in  the  high  excellence  to  which  she  has  brought  the  breed  of  animals  employed  in  this 
diversion.  The  races  of  Doncaster,  of  York,  and  alwve  all  of  Newmarket,  are  attended  by  the 
most  distinguished  peraoos  in  the  country  for  rank  and  qmlence ;  and  other  race-courses 
attract  great  multitudes  of  miscellaneous  spectatoiSL  Among  the  coounon  pec^le  boxing 
matches  present  a  simQar  occasion  of  laying  wagera.  BuU-baitin^  was  put  down  only  by 
statute.  Of  the  national  outnloor  games,  those  of  cricket  and  tennis  deserve  especial  com- 
mendation, fixxn  their  tendency  to  enliven  the  spirits  and  invigorate  the  frame. 

In  their  habits  and  modes  of  ordinary  life,  the  English  may  be  called  a  domestic  people, 
especislly  when  compared  with  the  French.  In  common  with  other  northern  nations,  the 
English  retain  a  taste  for  fermented  or  distilled  liquors,  which,  however,  has  been  in  a 
great  measure  corrected  and  subdued  among  the  higher  and  middle  classes.  Beer  and  poiter 
constitute  the  staple  drink  of  the  ^reat  body  of  the  people ;  but  malt  spirit  of  a  cheap  and 
very  pernicious  kind  is  consumed  m  great  quantities  by  the  lowest  orders,  especially  m  the 
metropolis,  where  it  is  rapidly  accelerating  their  degeneracy.  Among  the  middle  classes 
the  wines  of  Spain,  Portugal  and  Madeira  are  in  general  use ;  but  the  cellars  of  the  rich 
are  stored  with  the  choicest  products  of  the  French  vineyards.  Convivial  excess,  so  long  the 
reproach  of  the  English,  has  become  comparatively  rare. 

Sbgt.  Vn. — Local  Geography. 

England  and  Wales  are  divided  into  counties  or  shires.  Wales,  until  the  time  of  Ed- 
ward I.,  was  an  independent  principality,  but  is  now  an  appendent  territory,  of  very  inferior 
magnitude.  It  has  still,  however,  its  own  courts  of  judicature,  and  retains  some  national 
peculiarities.  The  number  of  counties  in  England  is  forty,  and  in  Wales  twelve ;  making  in 
all  fifty-two.  The  folbwing  statistical  table,  gives  a  general  view  of  the  extent,  popula- 
tion, employment,  and  wealth  of  each  county : — 
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68 
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STmscT.  1. — Southern  Countiet. 
Under  Uub  bead,  Kent,  Siirrsy,  Suieex,  Berkshire,  Hunpahire,  Wiltahire,  uid  Dcnet  the 
conntiea  «outh  of  the  Thuaea,  tnd  ftlong  the  Chuunl,  will  be  canpreheDded.  Thi*  fins 
diitrict  m,  in  ^nen!,  of  a  level  character ;  but  is  tnvened,  however,  by  ranges  of  low  hilla 
or  downs,  which  give  to  it  a  varied  and  picturea^iie  i^iecL  Chalk  ia  a  predominaat  feature 
in  ita  nil ;  and,  od  the  coast,  fanaa  thoae  bold  cliffi,  which  characteriae  the  eouthem  bonnd* 
at;  of  Britain.  Many  tracts  are  under  high  cultivatko,  jieUiitf,  in  perfectkn,  the  ORnl 
agricultural  products,  with  others  of  great  value,  peculiar  to  thia  £stricti  paiticulajiy  hope. 
Id  Kent,  and  part  of  Suaeei  and  Surrey.  A  pnnmneDt  feature  cooaiBtB  <^  large  expanses  cf 
downs,  composed  of  challiv  soil,  scarcely  fit  fw  the  plough,  but  pastured  by  vast  fiocke  of  abeefk 
Kent,  the  Urgeat  tmd  finest  of  these  counties,  hdds  a  conspicuous  place  in  English  annals. 
The  men  of  Kent  have  been  noted  as  a  race  peculiarly  stxMit,  handy,  and  courageous.  Id 
the  west  are  extensive  wealds,  presenting  still  many  finely  wooded  distncte ;  also  la^  marsbj 
tracts,  intersperBed,  however,  with  diy  cultivated  portiofis,  in  which  the  beat  grain  in  the  king^ 
dom  is  r&ised.  The  interior  around  Maidstone  and  Canlerbury  forms  sJcoast  a  coatinned 
garden,  supplying  Iruits  for  the  nurkets  of  Iiondon ;  and  above  all,  hops,  that  essential  ingre- 
dient in  the  staple  beverage  of  the  E^lish  nation. 

Canterbur;,  the  chief  place  inKent,isoneof  the  most  ancient  and  venerable  of  the  Englirii 
cities.    It  is  the  ecclesiastical  metropnlisof  the  kingdom,  the  residence  of  its  priioate;  whov 
u  iuch,  places  the  crown  on  the  sovereign's  head,  and  ranks  next  in  digniW  to  the  n^al 
fkmily.     Its   cathedral  (j^.  13a)  is  of  early 
origin  and  of  vast  extent;  while  revered  throng 
the  Catholic  world  as  the  shrine  cf  the  mor- 
dered  Becket,  it  was  visited  by  crowds  of  pil- 
grims, and  enriched  with  oSeringe;  but  of  theee 
treasures  it  was  stripped  by  Henry  VIIL   Cao- 
terbury  is  built  in  the  form  of  a  crces,  and  in- 
t  teisected  by  branches  of  the  Stonr.     Manu&c- 
L  ture*  of  cloth,  silk,  and  cotton  were  early  in- 
9  traduced,  and  still  subsist,  thou^  they  cannot 
°  bear  a  comparison  with  those  ofUte  great  towns 
■  of  the  bterior  and  of  the  north. 

Maidstone   and   Tunbrid^  ire  among   the 
(^MAwTtMMnL  agreeable  inlFind  towns  in  Kent    The  former, 

of  greet  intiqnity,  has  one  of  the  most  elegant  parochial  churches  in  the  kingdoto.  It  ia 
the  chief  market  for  hops ;  and  has  some  nuuiunctures,  particularly  of  paper.  Tunlaidge 
Wells,  situated  five  or  six  miles  from  the  town  of  Tuntn'idge,  have  long  been  a  place  of 
public  resorl  The  springs  are  considered  efficacious  in  cases  of  debility  and  certain  chronic 
disorders.  The  town  has  also  a  thriving  manufacture  t^  Tunteidge  ware,  coneistiDg  of 
various  wooden  ornaments,  snuff-bozes,  children's  toys,  &«. 

But  the  chief  places  of  Kent  are  maritime,  the  meet  ancient  being  Iliose  called  the 
Oin^e  PorU.  At  an  early  period,  they  were  considered  the  most  important  statiaas  fiir  Ibe 
defence  of  the  kingdom,  and  were  bound  to  furnish  and  equip  fifty-eeven  vessels,  eaidi 
manned  with  twenty-cue  sailors ;  in  retnrn  lor  which,  their  citiEens  held  the  rank  of  baroaa, 
and  sent  two  members  to  parliament  frcnn  each  port  Their  greatness  is  now  departed,  sikI 
some  of  (heir  harbours  liave  been  filled  op  by  sand. 

The  Kentish  Cinque  Ports  are  Dover,  Sandwich,  Hythe,  and  Romney.     The  fiiat  is  still 
a  place  of  considerable  note.     The  specious  castle  on  a  commanding  eminence,  the  white 
and  towering  clifls,  pesent  to  the  apprceching  mariner  an  impoemg  spectaele.    As  the  main 
channel  of  commonication  with  France,  it  maiotuns  twenty^even  packets  in  constant  ser- 
rice.    Runney  and  Hythe  are  of  little  maritime  importance.     Sandwich  on  the  east  coast, 
yields  in  importance  to  its  nominal  de- 
pendencies. Deal,  Margate,  and  Rams- 
Ste.    Deal  derives  its  pr<n>erity  firm 
1  vicinity  of  that  fine  anchoraee,  the 
Downs,  where  the  outward-bound  fleets 
of  England  usually  remain  fiir  a  certain 
'    period,  when  they  i^itain  supplies  and 
refreshments  from   DeaL     Margate  is 
crowded,  though  not  fashionable ;  snd 
the  establishment  of  steam-packets  al- 


lows daily  intercourse  with  the  n 
polls.    It  likewise  carries  on  sooie  trade 


witb  the  Biltie,  and  Miniliee  the  mebiKxitw  with  gniii  aod  &A,  Having  rmd  witliin  Ihs 
lut  biJf  centu^,  it  ia  miilt  with  regularitj,  and  contains  twelve  marble  baths,  into  which 
the  Ma-water  is  admitted  for  those  who  prefer  that  otode  of  bathing-.  Samagale,  situated 
<ni  the  iile  of  Thaoet,  fcmemea  the  advautage  of  a  emooth  and  extensive  beach.  Cooside- 
nble  im|roTeii)enta  have  been  made  in  the  harbour  at  the  expense  of  govermnent,  with  the 
view  to  lis  yielding  protection  to  veeseU  navigating  tliis  coast,  where  (he  dangeroos  shoals 
of  the  Goodwin  Sands  have  often  proved  &tal. 

Deptford,  Woolwich,  Chatham,  and  Sheermess,  are  grand  eat^lishmenta  for  the  cooatnic- 
tjao  (f  ships  of  war.  Depdbrd  contains. alao  the  Vtctaalliog  Office.  Woolwich  ia  the  de- 
pAt  of  artilleiy,  and  the  theatre  of  all  the  operatione  connected  with  its  construction  aiul 
preparation.  Here  is  also  the  Rojal  Military  Academy,  in  which  an  hundred  foung  men  of 
ra^teclaUe  bmilj  are  trained  in  all  the  branches  c^  btowledge  necessary  Ibr  the  engineer- 
ing department ;  and  who,  after  a  strict  examination,  are  appointed  to  commissions  in  the 
service.  Chatham  ia  the  grand  magaiioe  of  naval  stores.  The  rope-bouse  is  1128  feet  laig, 
in  wbicii  cables  101  fc'ltnfw  in  length,  and  upwards  of  two  teet  in  ctrcumierence,  are  con- 
tracted. Twenty  forges  are  cowtantly  emplt^ed  in  the  fabrication  of  anchors,  some  of 
which  are  five  tens  in  wei|^L  This  important  post,  with  the  exceptioi)  of  Portnnouth,  is 
now  the  atroogest  m  BriUin.  Sheerneas,  on  the  Isle  of  Sbeppey,  ia  a  aoiaUer  station, 
chiefly  em^OTed  in  the  repair  of  shattered  veaels. 
Greenwich,  aboat  two  mileabdowDeptfbrd,  is  celebrated  for  its  raperb  hospital  0^- 1^-) 
—  Cor  disabled  and  superannuated  ma- 

riners.   This  edifice  was  begun  by 
,    Charles  II.,  on  a  design  of  Inigo 
)   Jones,  as  a  royal  palace.  It  remabed 
>   unfinished,  until  the  reign  of  Wil- 
I  liam  ni.,  when  it  was  converted 
into  a  naval  hospital.     It  was  en- 
I  lar^edbrtheadditicmofthree wings, 
r  ennchea  by  dimationa,  and  by  a  tax 
S  of  6i(.  a  month  from  every  seaman, 
[   and  it  now  snpports  3000  boardera, 
,    and  pays  pensions  to  5400  in  dif- 
ferent quarters  of  the  kingd(»n.    In 
Cmawicib  Hawiui.  Greenwich  park  stands  the  cele- 

laited  ohaervatory,  fiimiahed  with  the  best  instruments  that  can  be  (Stained  Ibr  perfecting 
utronomicBl  observations.  The  recorded  observations  of  Flamsteed,  of  Halley,  of  Bradley, 
and  of  Haakelyi^e,  rank  ammig  the  moat  important  contributions  to  astronomical  science. 

At  Gravesend,  near  the  mouth  of  the  Thames,  the  vessels  employed  in  foreign  commerce, 
both  in  going  up  and  down,  must  stop  and  imdergo  an  examination.  Rochester,  wjth  an 
ancient  cathedral,  contains  in  its  vicinity  numerous  seats,  among  which  may  be  particulartv 
lUled  Cobham  HalL  Lee  Priory  is  also  remarkable  for  its  works  of  art ;  and  Knowle  Para 
fanns  a  magnificent  structure  of  great  extenL 

Bosez  extends  about  forty  miles  along  the  Channel  It  is  covered  to  the  extent  of 
ITIMMO  tx  160,000  acres  with  noble  oaks  which  are  sought  for  the  use  of  the  royal  navy. 
He  Sunex  sheep  are  peculiarly  valued  bath  ibr  mutton  and  wool. 

The  capital  is  Chichester,  an  ancient  little  city  with  a  cathedral.     Wbchelsea,  Rye,  and 
Hastily  Bie  Cinque  Ports,  which  have  lost  their  ancient  importance;  but  Hsstmgs,  fitan   ' 
its  fine  views  of  land  and  sea,  attracts  numerous  visitants  during  the  summer.   Brighton,  the 

Cyest  of  all  the  southern  watering-places,  frran  beinjF  a  large  &hing  village,  rapidly  rose  to 
an  elegant  Iowil     Ita  extensive  fawn  called  the  Steyne,  sloping  lowa^  the  sea,  forms 

1  agreeable  pTGoienBde.     The"     '''  ,        >    ■..  >     ^  r.. 

rs  among  the  objects  of  note. 
The  rouffh  downs  and  bleak  heaths  of  Surrey  contrasted  with  its  numerous  fine  parks    . 
and  woodea  districts,  give  to  its  scenery  a  striking  and  picturesque  character.     Southwark 
is  in  SuTTOT ;  but  it  is  loo  entirely  a  part  of  Lond^  to  be  treated  separately  from  the  rest  of 
that  capital.    Along  the  southern  bank  of  the  Thames  are  Kew,  with  its  palace  and  fine 
'     '~  laining  plants  Irom  every  quarter  of  the  world;  Ricbmond  and  its  hill,  which 

magnificent  view  of  the  Thames  winding  aiaong  wooded  parks  and  palaces; 
Camfaerwell,  Clapbam,  and  other  villages  in  the  vicinity  of  the  capital,  are  entirely  compoaed 
cf  the  villas  of  opulent  citizens,  and  the  letti*  are  numerous.  At  SL  Anne's  Hill,  a  beautifiil 
villa  on  the  Thames,  Fox  passed  the  latter  years  of  his  life  in  literary  retirement. 

Be^iliire  contains  extensive  sheep  pastures ;  and  a  great  expanse  of  its  eastern  border  is 
occupied  by  forests ;  yet  more  than  half  its  extent  cbnsists  of  fine  arable  land.  The  sheep 
fuz  of  Ilsley  is  the  most  considerable  m  the  kingdom,  the  annual  number  sold  averaging  two 
hundred  au  fifty  thousand.  The  hogs  also  of  Utis  county  are  in  hi^  repute.  Berkahuie  ia 
remarkable  for  its  manu&ctnres  of  copper,  which  is  brou^it  ftom  Swansea  to.  the  annual 
extmt  of  six  hundred  to  one  thouvnd  tona 
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Raiding,  the  capital  of  BerUiire, '»  remarkabte  in  hi>toc7,  u  aeveni  puliamaits  wen 
hold  there,  and  a  uege  was  auitaiiied  duriiig  the  civil  war.  It  itiU  etyoju  eome  prasperiij, 
throo^h  the  export  of  the  produce  of  the  feiwe  wiroundinf  dirtrict 

Windsor,  frMa  the  beauty  of  ita  site,  oo  an  eminence  near  the  Thames,  and  the  magnifi- 
cence cf  ita  royal  caatle  (Jg.  141.),  tanaa  a  comwaiidiiy  featan  in  the  proqiect  fix  manr 


mile*  around.  Wilttan  1.  cowtnicted  here  a  fortresa  of  ean»derable  aiie ;  but  the  whde 
ttrueture  waa  ro-modeUed  by  Edward  HI.  Since  it  ceased  to  be  important  as  a  place  of 
■trength,  it  hu  been  occupied  as  a  palace ;  and  is  the  only  one,  in  &ct,  suitable  to  the  dignity 
of  the  monarch.  The  m^le  terrace  walk  1870  feet  in  length,  cooinuuidg  a  finely  vaiied 
and  exteneive  prapect.  Georf^e  HI.  completely  repaired  SL  GeMve'a  chapel,  and*  partly 
restored  the  north  Atmt  of  the  upper  ward ;  but  in  consequence  of  his  illnew,  the  im^aure- 
menta  were  saapended  Ibr  eleven  yeara.  George  IV.  resumed  them  on  a  scale  commensuiate 
with  the  imDortance  i^  so  venerable  an  edifice ;  attd  large  soms  of  money  were  voted  by 
parliament  wt  thia  national  purpose.  The  royal  apartments  contain  an  extensive  collectka 
of  paintings,  among  which  are  some  fine  portraits  W  Vandyke,  and  some  historical  pictures 
bj  Ouido,  Correggio,  Carlo  Dolci,  and  Leonardo  da  Vinci.  The  chape!  of  SL  George  is 
cooatdered  one  of  the  finest  specimens  of  the  ornamented  Gothic  in  the  Idngdoin.  The  choir 
in  particular  is  of  admirable  workmanship,  and  adorned  with  banners  of  kni^ts  of  the  garter 
raiiged  on  each  side.  It  includes  also  the  tombs  of  many  of  the  English  princes,  particulariy 
their  late  majesties,  and  the  Princess  Charlotte ;  and  some  of  its  windows  are  painted  after 
the  designs  of  Reynolds.  To  the  south  of  the  palace  extend  Windsor  Great  Park,  and 
Windsor  Forest,  grand  features,  first  fonned  by  William  the  Conqueror.  Even  aiter  the 
considerable  abridgment  that  hss  taken  place,  the  domab  is  still  fifty.«ix  milee  in  civcum- 
fbrence,  containing  within  its  range  some  noble  timber.  Parte  of  it  were  deroted  I7  Gemge 
III.  to  his  &vourite  pursuit  of  experimental  fkrming. 

The  other  towns  of  Berkshire  are  small ;  at  Newbury,  two  obstinate  bettlea  were  fburiit 
in  1648  and  1644.  Maidenhead  (formerly  Mainhitbe),  oa  the  Thames,  is  beautifully  encit^ed 
with  villas. 

Uampshire  contains  extensive  remains  of  thcee  grand  fiiresta  which  once  oversfvead  n 

rit  a  part  of  Bnglimd.  The  principal  is  the  New  Forest,  bordering  on  the  Channel  ai^ 
bay  of  Southampton.  From  this  tract  of  about  90,365  acres,  William  the  Conquerw 
drove  out  the  inhabitants,  and  demolished  the  parish  churches,  that  the  royal  sports  might  be 
carried  on  undisturbed.  The  forests  of  Bex,  Holt,  Alice,  &c.,  containing  upwards  of  30,00a 
acres,  belong  also  to  the  crown.  The  wood  is  chiefly  oak  and  beech ;  ue  former  with  a 
short  thick  trunk  and  slrcng  crooked  branches,  rendering  it  of  excellent  service  as  knee- 
timber  for  the  navy,  while  the  masts  and  acorns  feed  Ik«e  of  vast  size,  weighing  Bometimes 
eight  hundred  pounds,  and  producing  the  best  bacon  in  ue  kingdom. 

Winchester  is  one  of  the  most  ancient  and  venerable  cities  in  England.  During  port  cf 
the  Saxon  period,  it  was  the  metropolis.  It  had  atone  time  upwards  of  ninety  churches  and 
chapels,  with  colleges  and  monasteries  attached  to  them.  Being  frequented  aa  account  of 
its  &irs,  and  chosen  as  one  of  the  staples  for  wool,  it  became  at  one  period  the  si        " 


trade;  but  above  all  by  the  dissolution  of  the  monasteriea,  ir 

now  owes  its  importance  to  its  rank  as  an  episcopal  city,  and  a  ^  

are  held  alternately  with  Southampton.  Its  venerable  cathedra]  (Jw-  142.)  has  been  the 
work  of  successive  ages.  It  was  founded  under  the  Saxon  kings,  enlarged  by  William  of 
Wykeham  under  Edward  IH.,  and  completed  by  Bishop  Fox,  in  Oie  sixteenth  century,  when 
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extcBon  ftddidooB  were  mmi^  it  in  the  highly  omunented  uk!  pointed  Englbh  stjia; 
*'"^  rf  which  several  of  the  specimeiiB  here  pre- 

serred  are  reckoned  the  finest  in  the  king- 
dom.  The  college,  or  mtbei  school,  foundM 
by  Bishop  Wykehtun  b  also  a  magnificent 
edifice,  KoA  ia  one  of  the  four  great  clMedcal 
Bcbaols  to  which  the  diatinguished  youth  of 
England  Tesoit.  Southamptoa  now  surpassee 
Wmcbester,  and  is  a  flourishing  town,  at  the 
head  ot  the  l«y  called  Southampton  Water. 
It  carries  on  a  considerable  trade  with  the 
south  of  Europe,  and  regular  packets  sail 
\VlKl»MCuh«l»L  from  it  to  Havre  de  Grace. 

Portonoath  is  the  grand  arsenal  &t  equipping  the  powerful  navies  of  Great  Britain.  The 
harbour  is  formed  by  a  ccHisiderable  bay,  with  a  commodious  entrance,  perfectly  landlocked, 
and  Bhelterod  from  every  wind,  affording  secure  anchorage  all  round ;  wid  capable  from  ila 
dimensiona  of  containing  the  whole  Bntish  navy.  The  Isle  of  Wight  forms  at  its  eaetem 
extiemity  the  aale  and  magnificent  road  of  Spithead,  the  principal  rendeivouB  of  the  natiiHial 
fleets.  The  place  haa  b^n  strengthened  by  fortifications,  till  it  has  become  the  strongnt 
and  most  finished  fintrese  in  the  empire,  and  is  considered  absolutely  impregnable.  Ports- 
mouth itself  is  situated  on  an  Island  atiout  fourteen  miles  in  cireumtbrence,  separated  from 
the  land  only  by  a  narrow  channel.  The  suburb  of  Portsea,  on  the  same  island,  begun  only 
a  century  ago,  has  now  outgrown  the  original  town,  and  ctntains  Lbe  principal  dockyards. 


Here  are  earned  on,  upon  a  gigantic  scale,  all  the  operations  subservient  to  building,  equip- 
ping, and  refitting  ships,  and  supplying  the  navy.  The  sea-wall  of  the  dockyards  extends 
Dearly  three  quarters  of  a  mile,  sjid  encloses  an  area  of  cue  hundred  acre*;  the  fi)rge,  where 


aochoiB  of  huge  dimensions  are  formed  i  the  ropery,  above  a  thousand  feet  long;  the  spacioua 
dry  docks ;  the  endless  nnge  of  warehousea ;  Uie  gun-wharf,  the  armoury,  are  objects  which 
astonish  by  their  immeiisitT. 

Cbristchorch  is  noted  lor  a  fine  ancient  chtirch;  Beaulieu  for  the  ruins  of  its  veneiabla 
abbey ;  Andover,  Boeiiigstoke,  and  Ramsey  are  considerable  towns. 

The  Isle  of  Wi^t  is  about  twenty-three  miles  m  length,  and  thirteen  in  breadth ;  divided 
br  a  channel  of  omy  a  few  miles  trcnn  the  coast,  on  which  are  the  bavs  of  Portsmouth  and 
WuthamptOD.  It  is  traversed  by  a  ridge  of  chalky  dowM,  b  which  are  fed  about  forty 
tboosanl  fine-wooUed  sheep  of  the  Dorsetshire  breed.  On  the  north  are  luxuriant  meadows, 
■uppoftiug  valuable  breeds  of  horses  and  cattle ;  while  ihi  the  south  are  fine  arable  plaina, 
yielding  grain  much  beyond  the  consumption  of  the  island.  The  island  is  celebrated  for  its 
striking  and  peculiar  scenery ;  the  grand  views  of  land  and  sea  enjoyed  fn»n  its  high  <^n 
dewDB ;  the  deep  and  dark  ravines  of  its  southern  shore,  and  the  bold  romantic  cU^  which 
it  there  presents  to  the  expanse  of  the  English  CharmeL  One  of  the  msst  conspicuous 
features  is  the  range  of  coast  called  the  UndercliC  This  district  presents  the  appearance 
of  a  aeries  of  gigantic  steps  rising  from  the  shore,  to  the  sununit  of  the  great  perpendicular 
wall.  The  ckinei,  or  chums,  with  torrents  bursting  through  them,  are  also  characteristic 
features. 

The  western  part  of  the  Isle  presents  the  rugged  and  pointed  cliSe,  called  the  Needles, 
and  a  range  of  magnificent  white  clifik,  rising  perpendicularly  to  the  height  <^  600  or  600 
fbet  These  preci[Hce8  are  inhabited  by  ^Jls  and  puffins,  the  eggs  of  which  are  taken  by 
the  islander,  suspended  in  a  basket,  which  is  hied  by  a  rope  to  the  summit.  The  eastern 
shore  paresents  the  Culver  Cli^  a  ran^  of  precipices  which,  in  grandeur  and  ruggednen, 
are  not  surpaseed  in  any  other  on  the  island. 

The  castle  of  darisbrook  is  an  ancient  edifice,  in  which  Charles  I.  was  for  some  time 
The  towns,  Newport,  Yarmouth,  Cowes,  and  Ryde,  are  small 
Is  of  open  chalky  downs,  fit  only  for  sheep,  which  are  here  of  a  breed  called 
the  Southdown  (Jig.  143.),  peculiarly  fine  both  as  to  carcase  and 
wool.  The  fleece  is  very  short  and  fine ;  the  mutton  fine  in  the 
grain,  and  of  an  excellent  flavour.  The  number  of  sheep  is  estimated 
at  600,000,  producing  2,7«),000  pounds  of  wool.  Tke  islands  of 
Purbeck  and  Portland  are  valuable  for  the  ^K-oduction  of  fine  free- 

Dorseldiure  has  no  remarkable  towns.  Dorehester,  the  capital ; 
Poole,  with  an  excellent  harbour;  and  Weymouth,  finely  situated 
for  a  bathing-place,  are  the  principal. 
Wiltshire  is  a  fine  county ;  the  chalk  hills  here  terminating,  form 
the  table-land,  termed  Salisbury  PUin ;  a  naked,  undulating  surface,  which  affiirde  pasturage 
fin-  aheepL  The  iMKthem  part  of  Wiltshire,  watered  by  the  Thames,  is  chiefly  underwood 
and  poature,  and  supports  a  valuable  Weed  of  cattle,  ftaai  whose  milk  is  made  the  excellent 
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eheeoe  beuln^  the  nune  oT  the  pTOvincc.  Wiltshire  is  a,  naavActniaig  county.  The  pro- 
duce is  oT  the  finest  description ;  Buperfine  broadcloth,  kerseymeres,  uMl&iicy  aiticlee ;  fine 
flaimelB  at  Salisbury,  and  at  Wilton  the  cai'pets  which  bear  its  name. 

Salisbury,  the  capita],  is  a  handsome  and  wetf-built  town.  The  streets  are  spBcious  and 
regular,  crossing  each  other  at  right  angles,  and  kept  clean  by  streams  of  water,  from  the 
river  Avcoi.  The  pride  of  Salisbury  is  its 
cathedral  (j^.  144.)  completed  in  1288, 
which  is  considered  the  moat  elegant  aad 
finished  Gothic  structure  in  the  kingdom. 
It  has  also  the  loftiest  spire,  risiag  to  the 
height  or  four  hundred  and  ten  feet 

Wiltshire  bos  a  number  of  thriving  little 
toWna,  in  which  fine  woollen  numufiutores 
are  carried  on  vritb,  activity:  Devizes, 
Harlboroiigh,  Chippenham,  Ualmsbury, 
Warminster,  Wilton,  dzc.  Most  c^  them 
are  adorned  with  fine  old  churches. 

Stonehenge  (^fig.  145.),  in  Salisbury 
Plain,  a  remarkable  monument ofantiquity, 
is  Buppcsed  to  be  the  remnant  of  a  temple 
of  the  Druids.  "  It  consists,"  says  Hr. 
Sullivan,  "  of  the  remains  of  two  circular 

SiUttnir CubadnL  .     -   ,     „        .      ,.  ,  .     ■ 

and  eight  teet  m  diameter,  and  in  its  per- 
fection consisted  of  thirty  upright  stonee.  The  apright  atones  are  fiom  eighteen  to  twenty 
ftet  high,  from  siz  to  seven  broad,  and  about  three  feet  thick ;  and  being  placed  at  the 
lilt  distance  of  three  leet  and  a  half 

from  each  other,  are  joined  at 
the  top  by  impoEts  or  stones  laid 
across.  The  inner  circle  is 
somewhat  more  than  eight  feet 
fiom  the  inside  of  the  outward 

forty  smaller  si 

only  eleren  are  standing."  In  the  interiw  of  all  are  two  ova]  ranges,  supposed  to  be  the  prin- 
cipal part  of  the  work,  ctxnpoeing  the  cell  or  adytum.  The  stones  that  tttfrn  it  are  stupen- 
dous, sane  of  them  measuring  thirty  feet  in  heij^t  The  whole  number  is  computed  to  have 
been  originally  one  hundred  and  fiiity. 

No  county  is  adorned  with  so  many  fine  seats  as  Wiltdiire.  Wilton  Hoose  contains  tho 
finest  private  collection  of  ancient  sculpture  in  the  kingdom.  Corsham  House  and  Loogfbrd 
Castle  ccmlain  celebrated  collections  of  pictures.  Wardour  Castle  is  distinguished  fra  its 
grand  terrace ;  Stoarhead  for  the  romantic  beauty  of  the  grounds :  Longleat  is  a  superb  seat. 

SuBUCT.  2.—  Tha  Eastern  CounHet. 

Under  this  title  are  comprehended  the  counties  of  Essex,  Sufiblk,  Norfolk,  Cambridge, 
Uuntingdoo,  and  Lincoln.  The  surfece  of  this  division  is  flat  and  unvaried.  Its  slti^fish 
■treama  unite  in  the  shallow  marshy  estuary  of  the  Wash ;  a  gr^t  pn^xirtion  of  its  waten, 
however,  never  reach  that  receptacle ;  but,  spreading  and  stagnating  over  the  land,  Sxm  the 
•  Fens,  a  tract  which  is  not  unproductive  to  the  husbandman,  but  sends  forth  pestilential 
vapours,  subjecting  the  inhabitants  to  attacks  of  fever  and  ague.  The  district  contains  wide 
portions  of  good  arable  land,  which  are  well  cultivated  by  skilful  faimera  with  large  capitals; 
and  is  noted  for  its  breeds  o!  cattle,  and  for  the  products  of  butter  and  cheese. 

Essex,  situated  along  the  north  of  the  Thuines,  is,  perhaps,  the  richest  of  the  Englirii 
counties.  It  is  diversified  1^  gentle  undulations,  which  do  not  bterrupt  the  carefiil  culture 
given  to  its  rich  alluvial  soil.  Its  wheat,  with  that  of  Kent,  is  reckoned  the  heat  in  Erig>- 
umd ;  but  the  districts  near  the  metropolis  are  chiefly  in  pasture,  or  artificial  grass,  far  sup- 
plymg  calves  to  the  London  market,  or  for  fattening  the  cattle  brou^t  up  (torn  the  north. 

Chelmsford,  the  county  town,  is  a  small  regularly  built  place,  with  a  handsome  town-hall. 
Colchester,  the  ancient  Camelodunum,  contains  a  strong  castle,  said  to  have  been  ftnnded 
W  the  Romans.  It  is  supported  by  a  manufacture  of  baize,  and  W  the  oyster  fidtery. 
Harwich,  a  seaport  with  a  deep  and  spacious  harbour,  is  the  place  where  the  govemntoit 
packets,  m  time  of  peace,  sail  for  Holland  and  Germany.  Many  villas  have  been  erected  in 
this  county,  in  consequence  of  its  vicinity  to  the  metropolis. 

Suffiilh  is  bordered  by  only  a  small  portion  of  eastern  coast    The  greater  port  of  it  is 
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capable  of  good  cultivatioii,  and  is  carefully  tilled.    The  county  is  almost  purely  agricol* 
tuM,  there  being  neither  trade  nor  mannfiu^tures  of  any  importance. 

Among  the  towns  of  Su£S>lk,  Ipswich  is  considerable,  though  its  employment  is  confined 
to  Boiding  down  the^  Orwell  malt  and  grain,  the  produce  of  the  county.  Bury  St  EdmuBd*s, 
an  ancient  to¥m,  is  rendered  Fenerabie  irj  some  fine  old  churches.  Lowestofl^  the  most 
easterly  point  of  EIngland,  is  a  noted  seat  of  the  herring  fishery. 

Norlolk,  though  imerior  in  fertility  to  the  two  counties  now  described,  has,  by  its  industry, 
rendered  itself  more  flourishing  than  either.  The  soil  generaUy  is  a  liffht  sand,  scarcely  fit, 
originally,  far  any  thing  but  sheep ;  beneath,  however,  is  a  bed  of  rich  soapy  marl,  which 
the  fiurfners,  with  great  labour,  dig  out,  and  spread  over  the  ground.  The  light  sandy  loam 
thus  formed  is  peculiarly  fayourable  to  the  growth  of  barley,  in  which  grain  two-thirds  of 
the  country  is  laid  out  Norfolk  has  extensive  manufiustures ;  producing  various  ornamental 
fcbrics  of  silk  and  worsted.  The  ports  carry  on  a  couisriderable  export  c/grain,  and  a  sjHrited 
fishery. 

Norwich  is  the  finest  city  in  the  east  of  England.  The  chief  industry  of  Norwich,  how- 
ever,  consists  in  manufactures.  Towards  the  end  of  the  sixteenth  century,  a  large  colony 
of  Flemings  settled  there,  and  established  the  fiibric  of  woollens,  which  soon  reached  an 
DDprecedented  height    The  light  and  ornamented  forms  became  the  staples ;  bombasines, 

crapes,  fine  camUets,  and  worsted  damask.  In  its 
general  structure,  it  has  the  defects  of  an  old  town, 
the  streets  being  narrow  and  winding,  though  those 
recently  built  are  in  a  more  improved  style.  The 
cathedral  (^Jig,  146.),  founded  in  the  eleventh  cen- 
tury, ranks  among  the  finest  ecclesiastical  edifices  in 
the  kingdom.  Its  style  of  architecture  is  the  Saxon, 
of  that  broad  and  massive  character  which  prevailed 
before  the  introduction  of  the  pointed  arch  and  the 
light  ornamental  style.  The  castle,  placed  in  the 
centre,  is  more  ancient  still,  since  antiquaries  refer 
it  to  the  reign  of  Canute.  Its  style  is  Saxon ;  the 
keep  remains  entire. 

I  armouth,  by  commerce  and  fishery,  has  attained 
a  prosperity  almost  equal  to  that  of  Norwich.  Situ- 
ated at  the  mouth  of  the  Yare,  it  is  the  chief  chan- 
nel by  which  the  manu&ctures  of  that  city  are 
transported  to  foreign  parts.  A  more  important 
resource  is  its  herrinp^-fishery,  which  employs  six 
thousand  seamen,  and  produces  annually  upwards 
of  fifty  thousand  barrels.  Its  quay,  upwards  of  a 
mile  long,  is  said  to  be  second  <Hily  to  that  c€ 
Seville.     Yarmouth  is  also  much  fi-equented  as  a  wuering-place. 

Lynn  Re^  is  a  flourishing  seaport  on  the  Wash,  at  the  mouth  of  the  Ouse,  which,  with 
its  tributaries,  brings  down  the  agricultural  produce  of  many  rich  counties. 

Seats, — Norfolk  contains  several  of  the  most  superb  seats  in  England.  Holkham,  built  by 
Lord  Leicester  on  a  design  of  Inigo  Jones,  and  particularly  noted  for  a  gallery  room,  is  richly 
adorned  with  sculpture  and  paintings,  and  has  also  a  very  extensive  library.  Houghton  is  a 
majniificent  seat 

Cambridgeshire  presents  a  considerable  variety  of  surfiuse.  Its  northern  district,  called 
the  Isle  of  Ely,  intersected  by  the  lower  channels  of  the  Ouse  and  the  Nen,  exists  almost  in 
an  intermediate  state  between  land  and  sea.  Drainage,  however,  to  a  great  extent  has  been 
eflected,  and  many  tracts  have  been  converted  into  fine  meadow,  or  made  to  yield  large 
crops  of  oats,  though  the  danger  of  inundation  can  never  be  wholly  averted.  The  classic 
stream  of  the  Cam  or  Granta,  in  descending  to  ioin  the  Ouse,  waters  a  valley  called  "  the 
Dairies,*'  where  some  good  cheeses  and  long  roils  of  excellent  butter  are  prepared  for  the 
tables  of  the  Cambridge  students.  The  southern  and  western  districts,  encroached  upon  by 
the  downs  from  the  south,  are  only  fit  for  the  pasture  of  sheep. 

The  capital  of  Cambridge  is  the  seat  of  one  of  the  two  great  universities.  There  are 
thirteen  colleges  and  fournalls,  in  which  the  masters,  tutors,  and  students,  not  only  teach 
and  are  taught,. but  are  lodged  and  boarded.  Some  of  the  largest  of  these  endowments  are 
stated  to  be  for  *^  poor  and  indigent  scholars ;"  but  are  filled  with  the  sons  of  opulent  ftmilies, 
who  cannot  live  diere  but  at  a  very  considerable  expense.  Yet  the  resort  continues  to 
increase,  and  the  exisUnjf  colleges  are  insufllcient  to  contain  the  applicants,  who  must  often 
wait  several  years  previously  to  admission.  These  colleges  are  large,  and  ([eneraily  fine 
and  handsome  buildings ;  yet  theydo  not  jntxluce  the  same  noble  and  imposm^  eflfect  as 
those  in  the  sister  university.  There  are,  however,  two  structures  such  as  its  nval  cannot 
Vou  L  2  W 
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'^'  ^_ "  ~--  - — ^  interior  ha>  beeu  called  Dutchless;  the  roof 

^  '  IB  of  the  most  perfect  workmsii^p,  and  it* 

Bupport  without  {hIIub  has  been  viewed  u 

■n    architeclorkl    mj^aterj.    But  the  moat 

striking'    characteristic    ia    the     prodi^iooa 

blaze  of  paioted  kIbsbi  on  each  aide,  frcm 

'    twelve  brilliaiitly  tinted  windows  fifty  ieet 

hi^  giving  to  the  fabric  the  appearance  of 

'  being  wallM  with  painted  gbue.    "Hie  other 

is  Tnnity  College,  oorticu&rly  admiied  tw 

iti  libnrv,  two  tmnared  feet  long,  designed 

Ki«'.C^ta«.  Ch^^L  ^7  ^"^  Chrislorfier  Wren,  and  perfa^  the 

most  elegant  nbrarj'rocn)  in  the  IciR^doDL 

The  hall  is  also  the  l&rgest  in  Cambridge ;  and  the  roof  is  ornamented  with  fine  specnnena 

of  old  wood-work.     Its  chapel  is  mark^  by  a  beautiful  simplicity,  and  oootains  Roubiliac'i 

Btatue  of  Sir  Isaac  Newton,  supposed  the  best  resemblance  that  exists  d'  that  great  man. 

The  principal  libiaiy  contains  100,000  volumtia,  many  of  which  are  scarce  and  valuable. 
Trinity  college,  in  its  ornamental  hall,  has  40,000.  Earl  Fitzwilltsm,  fitini  his  seat  near 
Richmond,  presented  latel;  a  handsome  library,  some  fine  pictures,  and  a  large  collection  of 
engravings.  The  botanic  garden  is  inferior  to  ntsie  in  the  kingdotn,  except  those  <^  Eew 
and  Liverpool.  The  collection  of  valuable  manuscripts  and  antiquities  'us  likewise  extensive. 
Since  the  univenit;  was  adorned  by  the  immortal  name  of  Newton,  mathematics  and  natural 
philoeoph;  have  been  the  ruling  pursuits;  and,  notwithBtanding  the  lustre  reBected  on  it  by 
Milton,  as  well  as  by  Be&tley  and  Person,  it  has  left  to  Oxford  the  fbreoioat  place  in  ctasaical 
knowledge. 

At  Newmarket,  horttTacittg  has  chosen  its  most  favourite  ground.  This  town  lies  amtd 
bleak  hills,  that  have,  however,  a  sufficient  extent  of  level  heath  to  make  the  finest  course 
in  the  kin^om.  It  consists  of  one  long  street,  chiefly  filled  with  inns  and  coffee-hoases  far 
the  reception  of  the  sporting  world,  who  crowd  thither  in  the  appropriate  seasons,  which  are 
April,  July,  and  October.  The  bustle  is  then  immense,  "TramB  of  horses,"  says  Dr. 
Spiker,  "  were  led  up  and  down  the  streets.  Excellent  equipages,  gigs,  curricles,  landans, 
flew  past  ua  and  past  each  other  with  the  swiAnesa  of  an  arrow.  Horses  were  prancing 
about  with  their  riders ;  jockeys  were  carrying  bridles  to  and  fro :  in  short,  all  was  life  and 
bustle."  The  course  is  covered  with  turf,  whence  the  pursuit  of  horse-racing  itself  is  usu- 
ally designated  the  turj'.  Close  to  the  goal  is  drawn  on  rollers  a  small  wooden  bouse,  in 
which  aits  the  Judge,  uauftUy  an  experienced  groom,  who  decides  which  ie  the  winner.  The 
stand  is  an  open  raised  house  for  tadiea  and  other  curious  spectators ;  but  men  of  real  bua- 
ness  crowd  round  the  betting  post,  immediately  behind  the  judge,  where  they  remain  cloeely 
wedged  together,  "  and  nothing  is  heard  but  the  continual  cry  of  twenty,  thirty,  ferty,  two 
hundred  pounds  on  such  a  horse." 

The  ooall  city  of  Ely  rises  like  an  island  amidst  the  surrounding  fens,  and  displays  a 
magnificent  cathedn)].  Wisbeach,  a  thriving  town  on  a  navigaUe  blanch  of  the  Ouse, 
combines  a  proeperous  trade  with  aome  apirit  of  literary  enquiry. 

Huntingdonshire  lies  to  the  eastward  of  Cambridge;  the  two  are  governed  by  the  same 
^erifll  chosen  alternately  in  each.  Huntingdon  ia  entirely  agricultural  i  the  pastures  are 
peculiarly  rich,  and  adapt  it  for  producing  the  famous  Stilton  cheeee.  Huntingdon,  the 
county  town,  though  small,  has  an  antique  and  respectable  appearance.  SL  Ivee  is  a  large 
villa^  on  the  Ouse. 

Lincolnshire  occupies  the  eastern  coast  from  the  Wash  to  the  Humber.  The  southern 
territory,  called,  from  that  circumstance,  "  Holland,"  comprises  more  than  half  of  the  Bed- 
ford level,  or  fen  country,  and  is  naturally  an  almoet  continuous  swamp;  but  a  great  extent 
of  it  has  now  been  drained,  and  produces  fine  pasture  land,  and  excellent  cropeof  oats:  The 
rearing  of  live  stock  forma  the  chief  occupation ;  and  Lincoln  has  breeds  of  every  descrip- 
tion tlit  are  held  in  high  estimation.  The  aheep,  which  amount  to  upwards  of  2,000,000, 
Eroduce  the  long  wool,  which,  from  the  length  of  its  staple,  is  chiefiy  fitted  for  worsted, 
^ize,  and  other  fabrics.  Rabbits,  almoet  innumerable,  are  bred  in  the  upper  districts;  and 
the  unreclaimed  fens,  during  the  wet  season,  swarm  with  teal,  ducks,  geese,  and  aquatic 
game  of  every  form  and  description,  with  which  London  and  many  other  parts  of  England 
are  chiefly  supplied  from  this  county.  Manufactures  have  entirely  deserted  it;  even  its 
own  wool,  aince  the  late  inventions  in  machinery,  is  no  longer  epun  or  carded  within  itseIC 
l^e  Trent,  during  all  its  course  through  this  county,  ia  navigable  fbi  large  vessels,  and 
artificial  cliannels  unite  its  streams,  particularly  the  Pose  Dyke,  between  the  Witham  and 
the  TrenL  Foreign  commerce,  however,  is  much  limited  by  the  increasing  Mnd-banka,  by 
which  the  ooasti  oM  harbours  are  ofaatnicted. 
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The  ci^  of  Uncoln  wu,  dtninff  the  middle  a^ee,  one  of  the  moet  conspicnoas  siid  iplen- 
did  Ga]>it^_of  EngluML    The  othednl  (j^.  148.)  still  holdelhe  first  rankunoog  religious 
edifices.    From  a,  distance  its  three  towers 
appear  corurpicuoue ;  two  of  them  180,  and 
one  300,  feet  high,  and  ornamented  with 
various  pillars  aiid  tracer; ;   and  as  the 
•tructure  stands  on  a  hill,  in  the  mjdat  of 
a  vast  surrounding  fist,  it  hae  the  most 
commandbg  sito  in  the  countj.     When 
.  plundered  hy  Henry  VIII.,  it  was  fbund 
to  contain  an  eztraordinarr  treasure,  in 
.    gold   and    silver,   pearls,   diamonds,   and 
■   other  precious  stcmee.     Lincoln,  su{qiorted 
:   onljr  by  its  county  trade,  and  b;  the  re- 
maining opulence  of  the  cathedral,  now 
holds  a  moderate  rank  among  provincial 
LiKain  CmiindnJ.  towns.     Its  fifty  churches  are  reduced  to 

elevra ;  and  the  fragments  of  the  others  are  dispersed  throughout  the  town,  many  ordinary 
bouses  being  adomeS  with  Gothic  archea,  doorways,  and  windows. 

Boston,  on  the  Witham,  carries  on  the  trade  of  Holland,  or  southern  LineoInshirA.  It 
expcvts  the  (^rain,  and  afibrda  a  great  market  Ibr  cattle ;  and  has  thus  doubled  itM  pnpilitiflw. 
A  fine  Gothic  chmch  attests  the  early  prosperity  of  Boeton. 
SmaacT.  8. — Cenlrai  Cintnltei. 
Under  this  term  we  c«aiprehend  that  part  of  the  interior  which  is  bounded  on  the  soutli 
and  south-west  by  the  two  diTiaicmB  already  described ;  on  the  north  and  north-west  by  York- 
thire  and  I^ncashire ;  and  on  the  west  by  the  counties  of  Salop,  Worcester,  and  Gloucester. 
In  a  de«pription  of  this  potion  of  the  country,  London  claims  a  distinct  and  separate 
notice.  A*  tne  metropolis  of  the  united  kingdom,  it  is  the  seat  of  legislation,  jurispruaence, 
and  goreniment;  the  principal  residence  of  the  sovereign,  at  which  affairs  of  state  are 
tzanaacted,  and  relations  maintained  with  foreign  courts ;  Uie  centre  of  ali  important  opera- 
ttcns  wbeth^  of  commerce  ta  finance,  and  of  correspondence  with  every  quarter  of  the  ^doe. 
Lmdon,  in  its  conaprehenaive  sense,  includes  the  city  and  liberties  of  London,  the  city  of 
Westminater  and  its  liberties,  the  borough  of  Southwark,  and  the  parishes  uid  precincta 
eontiguoua  to  those  three  component  ports  of  the  melmpolia.  Its  extent,  fixun  Poplar  in 
the  east  to  BeWave-square  in  the  west,  is  nearly  ei|^t  miles;  its  breadth,  from  Islington 
B  the  north  to  Walworth  in  the  south,  exceeds  five  mUea.  The  circumference,  albwing  for 
inequalities,  is  computed  at  thirty  miles.  The  buildings,  streets,  squares,  and  other  spaces, 
including  that  taken  up  by  the  river  Thames,  winding  from  the  eastern  to  the  western 
extremity,  about  seven  miles  on  an  average  breadth  of  a  quarter  of  a  mile,  occupy  an  area 
of  eighteen  square  miles. 

By  a  mate  convenient  topograi^ical  arrangement,  London  has  been  divided  into  six  grand 
pcrticna:  1st,  the  City,  which  may  be  termed  the  central  division;  2d,  the  western  division, 
mcloding  Westminster ;  3d,  the  north-west  divisioD,  including  the  district  north  of  Oxfud- 
street  ami  west  of  Tottenham-court-road, — these  two  last  mentioned  divisions  coostituts  the 
we8t«nd  of  the  town;  4th.  the  northern  division,  comprising  the  whole  district  north  of 
Holbom  and  the  City  fhim  Tottenham-court-road  co  the  west  to  Shoredilch  and  Kingaland- 
raad  on  the  east,  including  SL  Pancras,  Somers-town,  Pent(Miville,  Islington,  Hoxton,  and 
Kingsland  ;  5th,  the  eastern  division,  including  the  whole  district  east  of  the  city  and  of 
Shoreditch  ;  6th,  the  southern  division,  comprising  the  borough  of  9outhwark,  and  the 
naM  of  bnildings  extending  from  Rotherhithe  to  Vauiholl,  and  ranging  southward  fur  more 
than  two  miles.  The  divisions  nortli  and  south  of  the  Thunes  communicate  by  five  bridges, 
—London  Bridge,  Southwark  Bridge,  BlackfHars,  Waterloo,  and  Westminster  bridges. 
The  pott  of  London  extends  &om  London  Bridse  to  Depticod,  a  distance  of  about  lour 
miles,  with  an  average  breadth  of  fitim  four  hundred  to  five  hundred  rards.  Its  divisiooa 
are  the  Upper,  Middle,  and  Lower  Pools,  and  the  space  between  Limehouae  and  Deptfixd. 
Connecteil  with  it  are  certain  spacious  docks,  which  will  be  hereafter  noticed. 

The  population  of  London,  according  to  the  returns  in  1831  erf'  the  census  In  1830,  is  thus 
stated:— 
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The  north  dhrinoii  of  Lundoo,  as  viewed  from  the  most  central  and  eleyated  point,  riaes 
gentif  from  the  Thames,  and  extends  to  the  foot  of  a  range  of  hills  on  which  are  sitnated 
the  Tillages  of  Hampstead  and  Higfaffate.  On  the  east  and  west  aie  fertile  plains  extending 
at  least  twenty  miles,  and  watered  vj  the  winding  and  gently  flowing  Thames.  On  the 
south,  the  distant  view  is  bounded  by  the  high  grounds  of  Richmond,  Wimbledon,  E^psom, 
Norwood,  and  Blackheath,  terminating  in  the  horizon  by  Leith  Hill,  Boxhill,  and  the  Rei- 
gato  and  Wrotham  Hills.  Shooter's  HiU  is  a  conspicuous  object  to  the  eastward;  and,  in  a 
more  northerly  direction,  parts  of  Epping  Forest  and  other  wooded  uplands  of  Essex. 

So  early  as  the  reign  of  Nero,  London  bad  become  a  place  of  consideiable  traffic,  as  appears 
fiem  Tacitus,  the  earliest  of  the  Roman  histonans  who  mentions  it  by  name.  The  RamauB 
fortified  it  with  a  wall,  and  made  it  one  of  their  principal  stations.  At  the  beffinning  of 
the  third  century,  it  is  represented  as  a  great  ana  wealthy  city,  and  considervid  to  be  the 
metropolis  of  Britain.  In  the  end  of  the  sixth  century,  it  became  the  capital  of  the  East 
Saxons,  whose  king,  Sebert,  is  reputed  the  founder  of  the  cathedral  church  dedicated  to 
Saint  Paul,  and  of  the  abbey  and  abbey  church  of  Westminster.  After  the  union  of  the 
seven  kingdoms,  Egbert,  in  838,  held  here  his  first  ttUtenofi^emote,  or  council :  but  London 
was  not  constituted  the  capital  of  England  until  its  recovery  firom  the  Danes  by  Alfred. 
William  of  Normandy,  whose  interest  it  was  to  conciliate  the  citizens,  though  he  built  the 
fortress  called  the  Tower,  to  keep  them  in  awe,  confirmed  the  privileges  uid  immunities 
which  they  had  enjoyed  under  Eidwaid  the  Confessor.  Notwithflianding  several  visitations 
of  fire  and  pestilence,  London  continued  to  increase,  especially  after  uie  accession  oi  the 
Tudors,  when  the  overthrow  of  feudal  vassalage,  and  the  more  frequent  resort  to  the  capital, 
caused  an  au^entation  so  rapid  as  to  alarm  the  government  The  dissolution  of  monas- 
teries, of  which  London  contained  so  Uo'ge  a  prop^on,  accelerated  this  increase,  while  it 
gave  an  impulse  to  industry  and  commerce.  In  the  reign  of  Elizabeth,  the  influx  of  strangers 
driven  fixnn  the  Netherlands,  by  the  persecutions  of  the  Duke  erf*  Alva,  heightened  the  alum, 
and  the  queen  was  even  induced  to  issue  the  absurd  decree  that  no  more  dwelling^ouses 
dioold  be  built :  a  prohibition  which  did  not  retard  the  growth  of  the  city.  In  lo96t  the 
refinements  of  Pans  and  Madrid  were  emulated  in  London  by  the  introduction  of  haekney 
coaches  and  sedan  chairs. 

The  reign  of  Charles  IL  includes  the  most  memorable  epoch  in  the  history  of  Loodon. 
In  1665,  a  plague  swept  away  100,000  persons.  In  September,  1666,  broke  out  that  great 
and  awfol  fire  which  destroyed  4^  streets,  13,000  houses,  and  89  churches.  Flor  the  re- 
building of  the  city,  an  admirable  plan  was  presented  by  Sir  Christopher  Wren,  the  archi- 
tect :  the  difficulty  of  reconciling  conflicting  interests,  allowed  it  to  be  but  very  partially 
adopted.  He  rebuilt  the  cathedral  of  St  Paul  and  most  of  the  parish  churches  in  the 
Grecian  style,  and  the  firont  of  Guildhall  in  the  original  Gothic  Instead  of  wood  and  plaster, 
the  chief  materials  of  the  former  citT,  the  new  buildings  were  of  brick,  in  the  substantial 
though  heavy  style  then  in  vogue.  There  were  no  flagged  footpaths ;  the  streets  were  ill- 
paved  :  and  as  there  was  no  system  of  drainage  by  sewers,  and  no  distribution  of  pure  water 
bv  pipes,  they  were  in  some  places  fer  firom  endurable.  The  city,  however,  gained  by  the 
change,  thoupfh  with  the  sacnfice  of  many  interesting  memorials  of  its  ancient  state,  and  of 
its  most  glonous  times. 

Westminster,  though  founded  in  the  time. of  the  Saxons,  and  chosen  at  an  early  period  as 
a  royal  residence,  did  not  at  first  keep  pace  with  London.  The  abbey  and  its  church,  founded 
by  Sebert,  were  rebuilt  by  the  architects  who  reared  so  many  splendid  fabrics  crif  Gothic 
masonry  in  the  reigns  of  Henry  HI.  and  Edward  L  The  celebrated  hall  was  boilt  by  William 
Rufiis  in  1007  and  1096,  and  it  underwent  a  thorough  repair  in  that  of  Richard  H.  On  the 
disBolutbn  of  monasteries,  Henry  VIIL  converted  tms  religions  establishment  into  a  college, 
and  afterwards  into  a  bishopric.  Westminster  thus  became  a  city,  and  has  ever  since  re- 
tained that  rank  by  courtesy,  though  it  never  had  bat  one  bishop,  having  been  transferred  by 
Edward  YI.  to  the  see  of  Norwich. 

The  city  of  Westminster  is  comprised  in  the  united  parishes  of  St  Margaret  and  St 
John ;  the  liberties  include  seven  other  parishes,  St  Martin's  in  the  Fields,  St  James's,  St 
Ann's,  St  Clement  Danes,  St  Mary's  le  Strand,  St  George's  Hanover  Square,  and  St  Paul's 
Covent  Garden,  with  the  precinct  of  the  Savoy  and  that  of  St  Martin's  le  Grand.  Several 
of  the  parishes  westward  of  Temfde  Bar  had  each  its  church  and  contiguous  villa^  com- 
municating with  each  other  by  roads  and  footpaths.  The  Strand  was  originally  a  high  road 
connecting  London  with  Westminster  by  the  village  of  Churing.  After  the  Restoration, 
the  west  end  of  the  town  rapidly  increased ;  and  its  inhabitants,  aflecting  superior  refine- 
ment c^  manners,  claimed  to  be  considered  as  a  distinct  class  of  beings  fix)m  the  industrious 
merchants  east  of  Temple  Bar.  By  degrees,  as  the  vacant  ground,  was  built  upon,  the  two 
cities  and  their  suburbs  were  united ;  and  at  length  the  distant  villages  of  Mary-le-bcme 
and  St  Pancras  became  integral  parts  of  the  metropolis.  A  splendid  quarter,  now  occupied 
by  the  most  fii^ionable  part  of  the  community,  has  been  built  tp  the  west  of  St  James's 
pBirk  and  the  new  palace.    The  villages  surrounding  London,  formerly  at  some  distance, — 
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tn  the  eut,  Stepner  md  Limabouae;  on  the  Kwth,  PecUwn,  Comberwetl,  Brixtim,  CIip- 
ham;  (D  the  west,  BnoDptonaDd  Knights!  "  .    t,    ■         .,.,.. 

Higtigate  uid  HaimpBtMd, — being  now  ji 


ham;  tn  the  west,  Brooipton  and  Knightsbridge ;  on  the  north,  Hackne;,  Hoxton,  Mington, 
Higfagate  uid  HunpBtMd, — being  now  joiDid  to  the  metropolis  b^  contuiiied  ranges  of 
■treelB,  mi;  be  considered  u  inla^nl  portkms  of  it     The  population  within  a  radins  of 


ei^t  miles  from  St.  Paul's,  which  is  all  virbMll]'  London,  does  not  fiOl  short  of  1,800,000. 

The  growth  of  London,  as  a  prat,  was  at  first  bj  no  means  rapid.  In  1S32,  besides  boats 
and  other  cntA  not  registered,  there  belonged  to  the  port  of  London  2069  ships,  of  the  burthen 
of  065,174  tons;  tnanned  by  32,786  men  and  boj&  In  the  nme  rear,  the  gross  customs 
dut;  collected  in  the  port  of  Loodcra  amounted  lo  9,434,854J.  The  port  c?  London  has 
alreadj  been  described  as  extendine;  from  London  K-idge  to  Deptibrd,  a  distance  of  four 
miles;  the  average  breadth  being  nilij  a  quarter  of  a  mile.  Even  theee  limits  were  &r 
from  awarding  adequate  acccannMiu.tion  to  Uie  shipping ;  and  tlie  example  of  improvement 
exhibited  by  Liverpool  at  length  roused  the  merchants  of  London  to  fiirm  companies  for  con- 
tfructing  doclta,  with  commooious  quays  and  warehouses.  The  We»t  India  Dockt,  stretch- 
ing across  the  isthmus  torming  the  Isle  of  Doge  to  the  Middlesex  side  of  the  river,  were 
<^Mned  in  1802.  They  ccaiBiBted  originally  of  an  import  and  export  dock,  the  former  con- 
taininK  about  90  and  the  latter  about  25  acres  of  water,  exclusive  of  basins.  To  these  have 
recenuy  been  added  the  south  dock,  formerly  the  City  Canal.  The  warehouses  at  the  West 
India  Docks  are  of  vast  extent,  and  are,  in  all  respects,  most  commodious.  The  London 
Doelu,  also  t^  very  great  extent,  are  situated  at  Wapping.  The  tobacco  warehouse  be- 
l^iging  to  them  is  the  largest  and  finest  building  of  its  kind  in  the  world.  It  covers  a  space 
(€  near  5  acres!  The  vaults  underneath  the  ground  are  18^  acres  in  extent,  and  have 
stowage  far  66,000  pipes  of  wine !  There  are  also  the  St.  Katharme'i  Doekt,  adjoining  the 
Tower ;  the  East  India  Doelu,  at  Blackwell ;  and  the  Commercial  Dockt,  on  the  Surrey 
■ide  of  the  river. 

Soothwark,  the  third  great  portion  oS  the  metropolis,  (more  coounonly  called  the  Borough, 
and  as  such  returning  two  members  to  parlianten^)  is  situated  on  the  south  bank  of  the 
Thanua.  The  Borongh  was  governed  by  its  own  bailiffl  until  Edward  VI.  granted  South- 
wuk  lo  the  city  of  Lmdon  ix  a  sum  a!  money ;  after  which  it  became  one  of  the  city 
wuda  by  the  uame  of  Bridge  Ward  Without  It  is  much  fre^ented  1^  agriculturists  &om 
Eent,  Surrey,  and  Sussex ;  and  is  the  principal  hop-market  m  the  kmgdom.  Numerous 
■tieala  in  ever;  direction  connect  It  with  the  surrounding  villages ;  and  l^  the  five  magnifi- 
cent bridges  it  communicates  with  every  quarter  of  Lx^im  and  Westminster. 

I/mdm,  is  well  built,  well  paved,  well  lighted,  and  abundantly  supplied  with  water.  For- 
eigners who  visit  it  for  the  fiivt  lime  soon  discover  that  utility,  not  ranament,  is  Ihe  main 
characteristic  of  the  town,  and  tliat  business,  not  amusement,  occupies  the  minds  of  its 
inhabitants.  The  main  streets  are  spacious;  and  all  the  streets  have  the  advantage  of  flagged 
fintjiavenieuts  on  each  side.     Tlie  houses  are  of  brick ;  and  though  in  the  most  populous 
Mreets  discoloured  by  smoke,  have  by  no  means  a  gloomy  appearance.    The  charm  of  London, 
as  a  great  city,  is  its  variety.     ThcM  who  dislike  the  narrow  streets  of  the  city,  shady  in 
Humner,  and  sheltered  &ora  cold  winds  in  winter,  may  delight  in  the  spacious  streets  and 
ajoaies  of  the  west  end ;  those  who  desire  to  ccmtempkte  what  Dr.  Johnson  called  "  the  full 
tide  «f  human  existence,"  may  visit  Cheapside,  Fleet  Street,  or  the  Strand  :  Bond  Street  ia 
the  reaort  of  gaiety  and  ftahiiMi ;  and  Regent  Street,  lor  architectural  effect,  ia  one  of  the 
(Rudest  streets  in  Europe,     Crreat  improvements  have  been  made  on  the  north  side  of  the 
Strand  from  Charins  Cross  lo  Burleigh  Street,  by  taking  down  an  immense  mass  of  nnall 
sad  old  bouses,  partly  in  narrow  sOseU  and  courts,  and  erecting  others  of  large  dimenauos 
and  fanning  wide  ai^  handsome  streets.     Here  also  baa  been  erected  the  elegant  and  com- 
modious structure  ^  Hungerfbtd 
Market   Another  improvement  is 
that  of  opening  a  line  northward 
Oon  Bridge  Street,  BlacktViara, 
tloough  the  site  of  Fleet  Market 
and  acroai  Clerkenwell,  to  Isling- 
ton: it  is  intended  that  a  parallel 
line  should  extend  Irom  Waterloo 
Bridge  across  the  Strand,  past  the 
porUco  of  Covent  Garden  Th«itre, 
and  into  the  northern  district  of 
the  metropolis. 

St  Paul's  Cathedral  C%.  149.), 

the  masterpiece  of  Sir  Chnstopher 

Wren,  is  the  finest  specimen  of 

modem  architecture  in  the  king-  ' 

•^  ''"''•■  dom,  and,  afUr  StPeter's  at  Roine, 

n«v  rank  as  the  finest  ecclesiastical  structure  in  Christendom :  but  it  is  so  surrounded  with 

Voul.  32 
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bnOdiBsilbat  the  bMntyaTila  exterior  cumot  be  ^freckled.  Tke  •tjle,  vUcti  ia  Grtciu, 


neaarf  proputtiua.  Tbeidencraf 
SL  PuTi  b  too  tue  <£  tmua^; 
bat  the  deftet  m  partljr  mpptied  h; 

TAUn  (Jig. 
le  wee  nnenrf  Gothic  ■ 
The  bNerior  ia  gnnd  ■ 


huKedl^tbeni 
[  ef  kings,  wuiii 


[  kaopbers,  and  poets,  whicli  it  ^ 

'  doees.      The  diape]    faoih  at  the 

weMen  extremity  by  Hem7  TIL 

„   .   -    .    ,j^  in  Iraenr  rf  the  bleaed  Virfia  ii 

n— T-  jjj  j^^  riehe*  style  of  the  hlo' 

Gothic,  and  ita  ezlerior  baa  been  skiUiillT  renonled. 

Amaog  the  puiab  chnrchee  of  tbe  metrofiolis.  that  of  St.  Stenlwn'a,  WaSamk.  ii  diKia- 
frairiied  fcr  ti>e  fine  profnitions  uii  Gnidied  elegance  of  ita  inlenur.  "ne  Satelj  pntico  cC 
Sl  Martin's,  Cbariog  Crcaa.  excites  nniver^  admrration;  next  tn  which  maj  rank  that«r 
the  new  charch  of  Sl  Pancias :  tbe  iteeplf  of  which  iaoMBtnicted  <■  tbe  BHdet  of  the  l^n^ 
cf  the  Wiiabi  at  Athens.  Tbe  otl>eT  public  boilding*  aie  tat  munenjM  to  be  deacrfted.  aai 
a  bare  mentioi  of  them  wmld  gire  liule  sati^&ctiao.  "Hie  priacipa]  mna  tt  entrt,  aid  their 
BahBiiliai7  mn*^  are  remarkable  lalber  fat  plainnen  than  UKgnificence  of  arcfaitectme.  TV 
151  .  -,  pQe  called  Snnenet  Hooae (JEr. 

?  -    .      -  151.)  w.   '■  ■  ■    -  - 


The 


Jied  br  the  bttiUh^ 
"Kii^aCoaqge.  Ua- 

Mfial  d 

ceiliv  )■  deeorated  wkh  an  alle- 

gork^  paatiBg  fimi  the  pencil 

f  of  Bnbena,  niuA  m  mUl  eqxKd 

*'"'"'*'^"-  been    oaiTeited    into    a   chapeL 

Weetmintter  Ha'.l.  vf  whh-b  the  ^'ctaj  h>f  been  retail  in  the  ORginal  Mrle,  ia  tepoted  the 
InuCVM  ha';  m  KiLn.<oe  unqi7T\-nn:  br  ;ti  an.  It  is  'JT6  ^et  loof  bj  76  head.  Within  it. 
OB  cvwv<nii><i  i»>^:ni«,  h1.'*M  j>f«*ti  Mre  dined.  On  its  wnib  side  ai»  entrance  to  the 
Mew  kw  ftxirts.  l.V  K'.:^':'  Bi-:>i-;i  t'.tr.riLM  Pteaa.  Exr*H>qaer  and  ChanceTT.  with  an  addi- 
tvaal  evi*ut  x*  tbe  »ioe-c;i»nrt'"««.  Tm-  H-'tse  of  Peer?  ia  a  qacioos  and  kdlr  cbmbn', 
4*«(«aiiNl  w.^  taptvUT  rr^Krjvr.v.Tj  tike  c-ri-st  tt'  tbe  Soaoiah  araaik.     The  laihailiwli 


&  orignBDy  a  ch«pd  de£- 
.   .r  .     -.        - 

t  a&i  fii«  giLenes,  the  a  ^ 

beatw:^  \^-r^  aai  ue  speaker's  dsir  exactly  m  the  place  wfaeie 
a  R:.?if  e:u^:  bare  faood.    The  hove  ww  altered  aad  eahigcd, 

IreLiAi*  Tbe  Ehnk  ti"  Eoirand,  a  bnibliiig  if  gun  I  ezteM;  the 
ILyrC  Tivbu:^:  tSe  &f(  tniia  Bamr,  m  LMdnhaU  street; 
the  Ti'wvr.  w:  v^  has  <tll  an  anewal  and  a  garrwiB,  beiag  Ibe 
^  A~>*;^,-tTr  ,*  ■.:«■  refxla  <*"  the  Tc-ted  Kingdooi;  the  Trinitr 
:  Iku^  asj  -.^  N>w  Use.  h<h  <nnated  ib  Tower  Hill;  the 
new  R«(  t>5c»^  ■  £L  Martin  k  Grari;  the  ww  Palace  in  9L 
iacH^'j  PlSl  *c-  «sen»  Mr^tUL 

Tbe  >I.-C!:;=)m;  t^-  I-"^'  iftaeafthemortcaBepicnnBflnB- 

iwT*»,<";^eesec-.t»-is,   Tb>e  Ktsnial  >>«  ftet.  the  shaft  of  tbe 

^*''*-— "'■  (vv^TM  f.S»  *><.  ;.v  <voe  »:  ie  •_«  wai  the  bkiine  ntn  «r  gitt 

hno*  W  fret.  iBik-.sf  the  V<il  >e-j:b.:  ^'  l-v  wt-ct^irva:  3C  fceL     It  waa  ctected  ^  Sir 


The  bridgn  oT  Loadoa  aUnct  attoiCiM  ^  tkor  bcuty  ud  utilitT.  Until  the  jmx  1740^ 
the  cdI;  one  exktiii^  wsa  Lam4mi  Bridgt,  bnih  in  the  twelfth  cental;,  with  udM*  wt  nu- 
row,  nueqaal,  and  iP-phw)J,  —  to  i»»*«gt  rf  h^nkwrnm,  ocfianBMg«  r^iJo  Ailof 
the  streun,  high!;  dugetiMM  lo  bonto  and  iMTgea.  Tie  Dew  London  Ikidx«  O^-  1S&}  ota»- 


■nenced  in  1624,  and  opened  in  1831,  has  tahen  its  place.  The  bridee  consists  of  Bve  aemi- 
elliptical  aiches;  the  centre  arch  ISQ  ieet  span,  with  a  rise  above  hi^  water  mark  of  29  feet 
6  inches;  the  two  next  the  centre  arch,  140  feet  sfui,  riee  27  feel  6  inches;  the  two  abut- 
roent  arches,  130  feet  span,  rise  24  feet  6  ioches.  The  length  of  the  bridge  from  the  extremi- 
ties  (^  the  abutment  is  KJU  feet ;  within  the  sbuUnenU,  782  fecL  The  rcadway  is  53  feet 
between  the  parapela ;  of  this  width,  the  Ibotways  occupy  9  feet  each,  and  the  cairiage-waj 
35  teet.  Southwark  Bridge  teada  from  QueeDhithe  to  Ehnkaide,  Southwark.  Of  its  three 
arches  of  cast  iron,  the  ceutial  one  is  240  feet  span ;  the  others  210  feet  each.  The  piers 
and  abutments  are  of  stems,  the  rest  of  the  work  iron  :  this  is  the  moat  stupendous  bndxe 
of  these  nnteriala  in  the  world.  Blackfriara  Bridge,  built  between  the  years  1760  and  I7w^ 
bu  8  piers  and  9  elliptical  arches;  length  995  feet.  Waterloo  Bridge  (Jig.  154.).  of  granite, 
154 


bas  oine  arches,  each  120  feet  span ;  the  piers  are  20  feet  thick.  Westminster  Bridge  has 
fourteen  piera  supporting  thirteen  large  and  two  small  arches.  The  width  of  the  middle 
arch  is  76  feet;  that  of  the  two  next,  72,  that  of  the  last,  52.  Waterloo  Bridge  is  the  finest 
[Hece  of  masonry  in  Gurope :  the  expense  exceeded  1,000,0001.  These  immense  works, 
with  the  exception  of  London  Bridge,  have  all  been  accomplished  by  associations  of  private 
individuals.  ^ 

The  municipal  institutions  of  London  have  received  from  time  such  madi5cations  as  were 
re<|uisjte  to  improve  them.  The  city  ie  divided  into  twenty-five  wards,  the  Borough,  as 
Bridge  Ward  Without,  making  the  twenty-sixth.  Ekich  has  for  its  magistrate  an  alderman 
cboaen  &ir  life :  and  those  pemons  collectively  form  the  Court  of  Atdeimen.  The  chief 
niuistrate,  styled  Lord  Mayor,  ia  elected  annually,  from  the  Coiirtof  Aldennen,by  thegreal 
body  of  freemen  called  the  Livery.  The  Common  Council  is  an  elective  body  representing 
Ibe  several  wards. — These  public  bodies  form  .a  sort  of  parliament,  the  court  of  aldermen 
ranking  as  peers,  that  of  common  council  as  the  commons.  The  military  force  of  the  city 
tbrnierly  conaigted  of  the  Train  Bands;  but  under  an  act  passed  in  1794,  two  regiments  of 
militia  are  raised  by  ballot,  each  consisting  of  2200  men.  No  troops  can  enter  the  city,  nor 
can  its  own  militia  depart  from  it,  without  permission  of  the  lord  mayor.  His  power  ia  very 
gieat;  and  though  his  office  be  elective,  his  authority  does  not  cease  on  the  demise  or  abdi- 
cation of  the  king,  as  tluit  of  the  ccanmiseion  officers  doce ;  and  in  such  cases  the  Lord  Mayor 
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of  London  is  nid  to  be  the  principal  officer  of  the  kingdom.  There  are  two  aheriffi,  one  for 
London  and  one  for  Middlesex ;  bat  they  make  but  one  officer ;  and  if  one  of  them  dies,  the 
office  is  at  an  end  until  a  succeMor  to  him  b  choaen.  The  next  cheers  in  rank  axe,  the 
Recorder,  the  Cliajnberlain,  and  the  Common  Sergeant 

The  police  of  the  metropolis  baa  not  been  brouj^t  to  a  very  hi^h  degree  of  efficiency,  bat 
ia  continually  undergoing  improvements.  There  are  eleven  offices :  the  IKansion  lloiise ; 
the  Guildhall;  Bow  Street;  Queen  Square,  Westminster;  Marlborough  Street;  Hifffa 
Street,  Mary-le-bone ;  Hatton  Garden ;  Worehip  Street ;  Lambeth  Street,  in  Whitechapel ; 
High  Street,  Shadwell ;  Union  Street,  Southwark ;  and  Wapping  New  Stain,  for  ofieaoes 
connected  with  the  shipping  and  port  The  Bow  Street  Police  Office  is  wholly  under  die 
direction  and  management  of  the  Secretary  of  State  for  the  Home  Department  All  the 
magistrates  belonging  to  it  are  in  the  commission  <^  the  peace  for  the  counties  of  Middlesex, 
Surrey,  Kent,  and  Essex,  this  being  the  diief  police  office  of  England.  Subject  to  its 
authority  is  the  body  of  foot  and  horse  patrole  by  which  the  roads  within  ten  miles  of  the 
metropolis  are  watched  and  guarded  during  a  considerable  part  of  the  night  In  anoflier 
department  of  police  a  most  important  change  has  been  enected  by  su£tituting  for  the 
nightly  watch  appointed  by  difierent  parishes  without  concert  or  co-operation,  a  oomrrABO- 
uuEiY  POLICE  FOBOB,  regularly  organized,  and  subject  to  officers  appointed  by  the  Home 
Secretary  of  State.  The  men  are  maintained  by  rates  levied  on  the  diflerent  parislies^ 
and  are  on  duty  night  and  day,  in  successive  divisions,  relievingeach  other  like  gendaxmeii 

The  gaols  and  prisons  cannot  be  passed  without  notice.  The  King's  Bench  prison,  in 
Southwark,  is  under  the  particular  authority  of  the  Court  of  King's  Bench.  The  libertiea, 
or  ndea^  comprehend  an  area  three  miles  in  circumference,  within  any  part  of  which  defaton 
may  reside  on  paying  certain  fees.  The  Fleet  Prison,  chiefly  for  debtors,  is  situated  oo  the 
east  side  of  Farrin^on  Street  Whitecross-street  prison  was  erected  in  1817,  for  the 
reception  of  such  debtors  as  were  liable  to  be  confined  in  the  city  gaols  of  Newgate  and  the 
C(»npter.  Newgate,  a  place  of  confinement  for  prisoners  before  and  after  trial,  has  Iwen 
placed  under  new  regulations  through  the  eflbrts  of  benevolent  persons  anxious  to  render  it 
a  place  of  reform.  Bridewell,  Blackfiiars,  though  a  prison,  is  usually  ranked  among'  the 
hospitals.  The  Middlesex  House  of  Correction,  in  Coldbath  Fields,  has  long  been  the  temr 
of  delinquents,  through  the  double  punishment  of  incarceration  and  hard  laboar.  The  Peni* 
tentiary  at  Milbank  is  destined  for  the  reception  of  convicts  selected  from  thoee  sentenced 
to  transportation  or  to  confinement  on  board  the  hulks  for  a  certain  term  of  years.  They  are 
confinea  here  to  hard  labour  for  a  shorter  term,  part  of  which  is  remitted  if  they  behave  welL 
Tothill-fields  ft'idewell  is  a  large  pile  of  building,  finished  in  1883.  A  new  House  of  Cor- 
rection has  been  erected  at  Brixton,  in  Surrey. 

The  charitable  institutions  of  London  would  require  a  volume  for  their  description. 
Chelsea  and  Greenwich  hospitals  are  asylums  provided  by  national  gratitude  to  support  the 
aged  or  infirm  who  have  devoted  their  best  days  to  the  service  of  their  country  by  land  and 
sea.  St  Bartholomew's  and  St  Thomas's  hospitals  are  assi^ed  to  the  maimed  and  diseased. 
Bridewell  Hospital  to  the  correction  of  the  idle,  and  Christ's  hospital  to  the  support  and 
education  of  the  young  and  helpless.  For  the  cure  of  diseases,  and  for  the  relief  of  acci- 
dental injuries,  there  are  various  institutions ;  such  are  the  London,  Middlesex,  St  Geocge's, 
and  Westminster  hospitals ;  St  Bartholomew's,  St  Thomas's,  and  Guy's,  are  also  celebrated 
as  schools  of  surgery ;  the  hospitals  of  Bethlehem  and  St  Luke's  are  appropriated  to  insane 
patients:  tliere  are  sixteen  medical  charities  for  particular  purposes,  as  the  Ophthalmic 
Institution,  the  Small-pox  Hospital,  the  Vaccine  Society,  &c. ;  fourteen  lying-in  hospitals 
and  charities ;  schools  for  the  indigent  blind,  and  for  the  deaf  and  dumb ;  the  Philanthropic 
and  Humane  Societies,  the  Refiige  for  the  Destitute,  the  Foundling  Hospital,  the  Magdalen 
Asylum,  the  Female  Penitentiary,  &«.  To  the  class  of  charitable  foundations  belcmg  also 
the  alms-houses  of  the  various  city  companies. 

The  most  distinguished  schools  of  the  metropolis  are,  Christ's  Hospital,  the  Charter-house, 
Westminster,  St  Paul's,  and  Merchant  Tailor's  schools.  For  the  acquisition  of  the  higher 
branches  of  knowledge,  an  important  provision  has  been  made  in  the  establishment  of  the 
London  University,  and  in  that  of  the  institution  called  King's  College,  London. 

Of  the  scientific  and  literary  associations  of  the  metropolis,  the  most  considerable  are  the 
Royal  Society,  the  Socie^  of  Antiquaries,  the  Society  for  the  Encouragement  of  Arts  and 
Manufactures,  the  Royal  uistitution  for  fiicilitating  the  introduction  of  useful  Inventions  and 
Improvements,  the  London,  and  the  Russel  Institutiona  The  College  of  Physicians,  and  the 
Royal  College  of  Surgeons,  decide  on  the  adnuasion  of  members  to  practise  in  each  of  those 
professions.  For  the  cultivation  of  sciences,  connected  with  them,  four  eminent  societies 
exist,  and  lectures  are  established  at  various  theatres  of  anatomy  and  hospitals.  Of  institir 
tions  for  particular  branches  of  knowledge,  the  more  emmentare  the  Linnean,  the  Geological, 
the  Horticultural,  the  Geographical,  and  the  Zoological  societies.  As  a  national  repootory 
of  literature,  of  antiquities,  and  of  objects  belonging  to  natural  history,  the  British  Museum, 
elsewhere  described,  is  dailj  rising  in  public  estimation. 

London  is  the  principal  literary  emporium  of  the  kingdom.     Almost  all  books  of  import- 
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ance  are  there  printed  and  pabliahed ;  and  thence  dktribated  over  the  kingdom ;  ftnning  a 
considerable  branch  of  commerce.  The  annual  value  sold  is  estimated  at  from  1,000,0(MM. 
to  2,000,000/.  sterling.  Being  also  the  centre  of  intelligence  relative  to  public  afSurs,  the 
metropolis  gives  circulation  to  a  prodigious  number  of  newspapers  and  periodical  journals. 
Some  of  the  newspapers  circulate  upwards  of  8000  a  day ;  tmd  by  the  profit  derived  from 
such  extensive  sale,  and  from  advertisements,  they  are  enabled  to  maintain  complete  and 
costly  establishments  for  obtaining  early  political  intelligence,  and  for  reporting  trials  and 
parliamentary  proceedings.  The  number  of  single  papers,  published  annually  in  London, 
88  calculated  from  the  stamp  returns,  exceeds  16,000,000. 

The  manufibctures  of  the  metropolis  are  too  miscellaneous  to  be  particularised ;  indeed, 
London  may  be  called  a  commercial  rather  than  a  mann&cturing  city.  The  most  consider- 
able is  the  Spitalfields  silk  manu&ctore,  which,  however,  has  for  years  remained  stationary, 
wiule  that  of  other  parts  of  the  kingdom  has  been  rapidly  extending.  In  household  furni- 
ture the  artisans  of  London  take  the  lead  both  in  the  design  or  fashion  of  the  articles,  and 
in  the  excellence  of  their  construction.  The  same  may  be  said  of  coaches,  carriages,  and 
harness,  of  watches,  of  gold  and  silver  plate,  and  of  jewellery.  Of  articles  of  consumption, 
the  pecoliar  product  of  London  is  forier.  In  1823-4,  the  quantity  brewed  was  1,168,000 
barrels,  including  a  comparatively  small  quantity  of  ale ;  and  almost  the  whole  of  which 
was  produced  by  eleven  great  establishments.  The  distilleries  of  British  spirits  are  very 
extensive. 

The  foreign  trade  of  London  has,  since  the  peace,  continued  nearly  stationary.  The  vici- 
nity of  Liverpool  to  the  manufitcturing  districts,  and  her  more  easy  and  frequent  intercourse 
with  Ireland,  give  her  considerable  advantages.  But,  on  the  other  hand,  the  vast  peculation 
of  London  and  of  the  basin  of  the  Thames,  her  proximity  to  the  Continent,  the  immense 
wealth  and  connexions  of  her  merchants,  wiU  most  probably  suffice  to  ensure  her  predomi- 
nance. The  charges  on  vessels  frequenting  the  Thames,  though  within  these  few  yean 
veiy  heavy,  are  now  extremely  moderate. 

The  inland  trade  of  London  is  very  extensive,  as  appears  from  the  number  of  arrivals  by 
all  the  great  roads  of  the  metropolis,  and  by  the  Regent's  Canal,  extending  from  the  Thames 
to  the  basin  at  Paddington,  a  sort  of  intenud  port,  communicating  with  the  principal  canals 
of  the  kingdom.  Sixty-four  mail-coaches  and  a  great  number  of  steam-packets  maintain  a 
constant  communication  between  the  London  General  PostrOffice  and  the  cities  and  towns 
in  Great  Britain  and  Ireland.  The  regulated  speed  of  the  mails  is  eight  miles  an  hour» 
including  stoppages. 

London  is  the  great  money  market  of  the  empire.  The  Bank  of  England,  founded  in 
1094,  has  become  the  greatest  bank  of  circulation  and  deposit  in  Europe.  Its  usual  issue 
amounts  to  about  20,000,000^.  sterling ;  it  advances  about  10,000,0002.  sterling  to  ^vem* 
ment,  and  discounts  bills  to  the  value  of  about  3,000,0002.  Though  some  of  its  privileges 
are  curtailed  by  the  late  act,  this  is  compensated  by  the  regulation  which  makes  its  notes  a 
legal  tender.  The  Stock  Exchange  is  the  place  where  purchases  and  sales  are  effected  W 
brokers,  at  a  commission  of  one-eighth  per  cent  on  the  amount  of  stock  purchased  or  soldL 
The  establidiment  consists  of  a  certain  number  of  brokers,  about  thirteen  hundred,  elected 
annually  by  ballot,  and  bound  in  a  certain  sum  to  the  observance  of  certain  regulatione, 
which  are  superintended  and  enforced  by  a  committee.  None  but  members  are  admitted  on 
the  stock  exchange ;  and  no  stock-broker  can,  by  the  regulations,  become  a  dealer,  and  sub- 
ject himself  to  the  operation  of  the  bankrupt  laws.  If  he  becomes  a  bankrupt,  he  is  desig- 
nated a  scrivener.  The  property  bought  and  sold  in  this  market,  between  the  hours  of  ten 
and  four,  is  sometimes  enormous.  The  Insurance  Companies  are  about  twenty  in  number, 
of  which  only  three  are  mcorporated  bv  charter.  Of  other  jointHStock  companies,  for  pur- 
poses immediately  connected  with  London,  the  principal  are  the  Water  and  Gas  Light  Com- 
panies. 

As  the  seat  of  legislation  and  jurisprudence,  London  is  necessarily  the  resort  of  the  prin- 
cmal  persons  in  the  kingdom  durmg  the  session  of  parliament,  which  usually  continues  fix)m 
Christmas  to  midsummer ;  and  as  tnat  period  includes  three  of  the  four  law  terms,  the  afflux 
of  strangers  is  increased  by  those  who  are  interested  in  any  proceedings  before  the  courts. 

The  town  mansions  of  the  nobility  and  gentry  are  not  so  remarkable  as  their  country  resi- 
dences for  arcliitectund  beauty ;  but  some  of  them  are  celebrated  for  their  treasures  of  lite- 
rature or  art  The  grounds  of  St  Jameses  Park,  Hyde  Park,  and  Kensington  Gardens, 
emphatically  called  the  lungs  of  London,  and  the  fine  enclosure  of  the  Regent's  Park,  are 
destined  for  the  recreation  of  the  public.  t 

Middlesex  may  be  regarded  as  the  dairy  and  garden  of  London.  Its  soil  is  mostly  a  po(nr 
gmvel ;  but,  by  the  ap[uication  of  manure,  it  is  fitted  for  kitchen  gardens  to  the  extent  of 
nearly  three  thousand  acres ;  the  same  extent  of  fruit  gardens,  aid  about  half  that  extent 
of  nurseries,  whence  the  greater  part  of  England  is  supplied  with  choice  plants  and  exotics. 
But  the  largest  portion  of  Middlesex  is  in  grass,  partly  for  the  suppcot  of  10,000  oows^ 
which  supply  London  with  milk,  and  partly  for  furnishing  it  with  hay,  that  of  Middles^c 
being  said  to  be  made  in  a  superior  manner  to  any  other  in  3ie  kingdom.    Great  profits  hove 

Vol.  L  32  *  2  X 

r 


878  DEaCRIPTIVE  GEOGRAPHY.  Piw  UL 

bem  derived  fhiu  tbnt  ■peeiM  <f  city  which  ■  ccnvertible  into  brick.     Luge  tncts  bave 
jrielded  40001.  an  acre ;  uxl  after  this  clurey  aubeUoce  hu  been  pared  o^  the  soil  has  been 
Msilf  reatored,  by  manure,  to  the  uaw  of  agriculture. 
Hampton  Court  (Jig.  l&S.),  buHflb^  Cardinal  WoImj,  and  enlarged  b*  Sir  ChtitXafhtr 
•  Wren,  forma  one  aS  the  largest  c^  the 

E^Dgliah  palaces.  Here  are  many  fine  pic- 
tures, among  which  are  seven  trf'  the  car- 
tooni  of  Raphael,  regarded  u  the  master- 
pieces  of  that  renowned  painter.  Bushj 
t^u-k,  the  leat  of  WUliam  IV.  while  Duke 
of  Clarence,  ia  surrounded  with  magnifi- 
'  cent  woodi.  Chiswick,  the  villa  of  the 
-    Duke  of  Devonshire,  and  Osterley  Park, 

iboth  in  this  vicinity,  contain  line  pamtings. 
Syon  tlouM  ii  the  seat  of  the  Duke  of 
'   Northumberland,    But  the  chief  ornaments 
of  Hiddleaex  are  the  villas  of  the  wealthy 
liainpM  Caul.  citiMns  of  Umdon.   At  Twickenham,  har- 

Imtoiu  hands  hive  demolished  Pope's  villa.  Strawberrv  Hill  is  a  light  bntastic  &bric,  built 
by  Horace  Walpole.  The  villas  which  cover  the  hills  of  Hampatead  and  Higfagate  cotn- 
mand  beautitiil  prospects. 

Hertlbrd,  Bedford,  Buckin^iam,  Oxford,  Northampton,  Leicester,  amaist  generally  rf  a 
vast  plain,  varied  by  ^ntle  undulatiooa;  the  air  i»  healthy  and  pure;  the  agriculturirte  are 
care&l  and  laborious.  The  horses  and  black  cattle  of  Leicestershire  are  bnous  tbroogbout 
the  kingdom.  Bedlbrd  and  Berks  have  some  iiibrica  of  shawls,  straw  hats,  and  boae  lace. 
Silk  and  woollen  hcaiery  have  found  their  vnv  into  Leicester  and  Oxford  shires,  and  Coven- 
try has  for  centuries  been  renowned  for  its  silk  manu&ctnre. 

Oxibrd  justly  claims  the  first  rank  amonp  the  midland  cities.     Its  nniveraity,  the  most 
richly  endowed  in  Ekirope,  and  the  nursery  of^so  many  great  men ;  the  numerous  and  eiten- 
'  sive  edifice*  connected  with  it,  arranged  m  such  a  manner  as  lo  produce  a  truly  noble  efiect. 
Trader  it  one  of  the  most  interesting  places  in  England.     The  visiter,  as  he  passes  alcmg 
either  of  the  two  main  streets  {fig.  156.),  beholds  at  every  step  some  antique  and  majestic 
stmeture ;  even  the  bcoses  i£  pri- 
vate   individuals,   presenting    the 
aspect  of  wnamented  cottsges  rising 
one  above  the  other,  have  a  better 
effect  than  the  usual  mechanical 
lines  of  street     This  beautiful  city 
is  supported  almost  entirely  by  the 
university,  which  is  of  great  anti- 
quity, and  the  principal  buildings 
which  now  ornament  it  were  built 
between  thetimeaof  Henry  VL  and 
Elizabetli.     Oxford,  in  the  reign  of 
I  Charles  L,  was  a  place  of  consider- 

'  able  political  importance;  perlia- 
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„.  ta_^,  oj^  there,  and  the  king  maintained  it 

**  long  as  his  last  strtHig-hold.     It  has 

nineteen  colleges  and  four  halls,  in  which  reside  above  three  thousand  persons,  of  whom 
■bout  a  third  are  maintained  out  of  the  funds  of  the  colleges ;  and  many,  under  the  charac- 
ter of  masters,  fellows,  and  other  functionaries,  enioy  liberal  incomes. 

The  Bodleian  Library  is  the  most  extensive  in  England,  afler  that  of  the  Britiidi  Mnsenm. 
In  the  spacious  qusdrai^le  which  contains  this  library  are  also  the  public  schools;  a  large 
rallery  of  portraits  havrng  reference  to  the  university ;  the  Arundel  Diarblea,  and  the  Pom- 
flet  stetues,  which,  though  much  mutilated,  present  some  fine  specimens  of  ancient  sculp- 
ture. The  Radclifie  Library  is  the  finest  library  room  in  Oxford ;  but  it  labours  under  a 
deficiency  of  books.  Christ-ehurch  is  an  ample  and  venerable  edifice,  adorned  with  sooie 
fine  old  painted  glass.  In  an  adjoining  apartment  is  the  collection  of  pictures  beqoeathed 
by  General  Guise,  which  contains  some  specimens  of  unquesUoued  excellence.  New  Cot- 
lege  chapel  attracts  admiration  by  its  fine  series  of  paintings  on  glass,  executed  by  Jervis, 
after  the  designs  of  Sir  Joehua  Reynolds.  All-Souls  College,  Magdalen  College,  and 
Queen's  College,  display  architectutal  beauties  of  no  common  order. 

Woodstock  has  a  gay  aspect;  to  the  interesting  features  in  E^lish  history  and  reinance 
it  adds  Uie  solid  benefit  of  a  large  manufacture  of  leather  gloves.  Buckingham  and  Da- 
ventry  arc  small  antique  towns.  Newport  Pagnell,  in  Buck^  forms  a  sort  ot  centre  of  the 
lace  trade.    Bedford  carries  on  some  manu&ctures  of  this  description ;  and  being  situated  iD 


a  ricfa  vallejr,  watered  b;  the  Ouee,  has  a  considenble  stir  in  tnutnnitting  ita  produce.  The 
industry  ot'  Dunstable  is  attested  b;  the  stiaw  hats  which  bear  its  oame.  Hertford  is  a 
ffloall  proviociaJ  capital,  chieS;  remarkable  for  the  college  which  the  East  India  Company 
have  lounded,  for  toe  educatbo  of  the  civil  servants  whom  the;  send  abroad :  St  Alben  a 
is  Teoeiable  for  its  antiquity,  and  its  cathedral  Northampton,  a  place  of  considerable  nanie 
in  Ikigliah  history,  a  well-built  town  on  the  Nen,  with  a  markeUplaco  which  has  beeo 
reckiined  the  finest  in  the  kingdom,  has  a  manuiactory  of  boots  and  shoes  for  exportation, 
and  of  lace.  It  is  a  great  centre  of  the  inland  IraTeUing  between  London  and  the  north ; 
and  the  trade  in  horses  has  always  been  carried  on  in  great  Tairs  at  this  place.  Leicester 
is  a  still  mt^e  important  provincial  capital.  It  is  a  place  of  note  in  English  history,  and 
attests  its  ancient  importaiice  by  some  fine  old  churches ;  but  it  bad  fallen  into  ccosideiable 
decay,  till  it  was  revived  W  iLe  proeperity  of  the  surrounding  countiy,  chiefly  in  conse-  | 
qaence  of  the  introduction  of  new  breeds  of  stock  into  fine  pastures.  Leicester  baa  also  a 
large  labric  of  woollen  stockings,  in  which  it  is  only  excelled  by  Nottingham,  and  which, 
under  favourable  circumstances,  employs  seven  or  eight  thousaikd  perEooa.  Oakham,  the 
ca^tal  of  Rutlandshire,  is  a  very  small  town. 
The  seats  of  this  extensive  district,  though  not  so  thickly  planted  as  in  the  southern,  are 
1S7  ret  numerous.    Foremost  stands  Blen- 

heim (Jiff.  157.)  that  proud  monument 
k  of  a  natica'e  gratitude  to  its  long  un- 
B  rivalled  hero.  Ilsexleriordisplajs  that 
I  minuteness  of  delaU  and  general  hea- 
t  vinesB,  which  characterise  the  designs 
t  of  Vanbrugh :  some  of  the  apartments, 
r  however,  are  of  almost  unequalled 
:.  ffrandeur;  particularly  the  great  hall, 
Bity-three  feet  by  forty-four,  and  sixty 
PI,,,,,,, I,,  high ;  and  the  library,  one  hundred  and 

eighty  feet  by  forty-three.  The  woods, 
also,  the  lake,  and  the  general  disposition  of  the  grtnmds,  are  greatly  admired.  The  gallery  of 
^tiires  is  one  of  the  very  finest  in  the  kingdom,  contatning  some  of  the  beet  works  of 
RubeoB,  Vandyke,  and  Titian.  Stowe,  the  seat  of  the  Duke  of  Buckingham,  is  celebrated 
as  the  most  elaborate  and  splendid  example  of  the  species  of  gardening  called  classical,  in 
which  an  attempt  is  made  to  present  nature  herself  in  an  ornamented  form.  Her  own  pro- 
per omaments,  of  wood,  water,  hill  and  plain,  are  heightened  by  the  introduction  of  tem- 
ples, ruins,  statues,  inscriptions,  and  other  objects  calculated  to  excite  lofty  and  poetical 
ideas.  Modem  taste  rejects  many  of  these  accessories,  as  breaking  in  upcn  the  idea  of 
simple  nature,  to  which  it  seeks  to  make  the  nearest  possible  approach ;  yet,  a  space  of  four 
hundred  acres,  filled  with  groves,  temples,  and  meandering  streams,  must  present  many 
beautiful  sites.  "The  rich  landscapes,  says  Walpole,  "occasioned  by  the  multiplicity  of 
temples  end  obelisks,  and  various  pictures  that  present  themselves  as  we  shift  our  situation ; 
occasion  surprise  and  pleasure,  sometimes  recalling  Albano's  buidscapes  to  our  mind,  and 
ottener  to  our  fancy  the  idoUtrous  and  luxurious  vales  of  Daphne  and  Tempo."  The  house 
also  is  handsome  and  richly  ornamented,  and  contains  some  fine  paintings.  Wobum  Abbey, 
where  the  house  of  Rutsel,  by  princely  shows  and  festivals,  have  thrown  a  new  lustre  mi 
&itish  agriculture,  is  a  magntficcnt  edifice.  The  stables,  experimental  fiirm,  and  other 
ai^ndages  of  the  most  useful  of  arts,  excite  the  admiration  of  every  farmer  and  even  ama^ 
lenr;  nor  is  this  residence  deficient  in  the  lighter  embellishments  of  paintinff  and  stattiory. 
Allhorp,  near  Northampton,  is  adorned  with  many  rare  and  valuable  works  of  art ;  but  it  is 
ID  Lcndtm  chiefly  tliat  £arl  Spencer  keeps  his  library,  the  first  in  the  kingdom.  Opposite 
to  Stamford  is  Burleigh,  a  noble  old  residence  of  Cecil,  Eilizabeth's  minister.  It  contains  a 
fine  library  of  books  end  manuscripts ;  and  the  Exeter  family  have  enriched  it  with  a  col- 
lection of  paintings,  generally  supposed  to  be  the  meet  extensive  in  England.  Near  Oak- 
ham, is  another  Burleigh  on  the  hiU,  once  the  seat  of  the  gay  revels  of  Buckingham.  It 
has  a  noble  terrace  in  front,  and  contains  a  good  library,  with  siane  curious  paintings.  On 
the  border  d  Leicestershire  and  Lincolqshire,  stands  the  Duke  of  Rutland's  proud  castel- 
bted  edifice  of  Belvoir.  From  a  lofty  height  it  overkioks  a  vest  extent  of  country,  includ- 
ing the  vale  of  the  seme  name,  one  (^  the  richest  and  nuMt  beautifiil  in  England.  The  col- 
lectwfa  of  paintings  is  of  great  value. 

Warwick  is  a  noble  county.  Its  woodlands,  the  remains  of  the  wide  ancient  forest  of 
Arden,  are  still  extensive,  and  a  great  port  lies  in  fine  natural  gran.  Pastura^  predomi- 
nates greatly  over  apiculture,  occiipving  nearly  two-thirds. 

Warwick,  an  ancient  and  well-built  town,  still  preserves  a  portion  of  its  prosperity  by  the 
manu&eture  of  woollens.  Coventry  ia  a  large  old  town,  built  verv  irregularly,  and  many  of 
the  boasea  exhibiting  the  uncouth  architecture  of  a  distant  period.  lu  ecclesiastical  monu- 
ments, however,  are  of  importance.  St.  Michael's  ia  a  very  light  and  elegant  structure, 
with  a  spire  rising  to  three  nundred  feet    The  fiibric  ct  silk,  introduced  more  than  a  cen- 
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toTf  iga  by  die  fVench  refugees,  hu  made  ft  meet  npid  prepress,  so  tb&t  in  1819  it  employed 
8819  looms.  In  the  niakJDg  of  walehe«,  klao,  thia  citj  now  rivalB  London.  LeaiauiKtaa, 
though  its  spa  is  mentioned  b;  Csmden,  never  became  a  scene  of  crowded  resort,  UU  the 
beftinning  of  this  century ;  yet  io  ffreat  since  that  period  hue  been  its  attiaclion,  that  it  haa 
risen  from  a  mere  village  to  be  a  ttouriBhins  place.  There  are  both  hcA  and  cold  batlu;  aod 
the  waters  are  used  either  for  drinking  or  bathing.  Leamingtan  dow  poeseases,  on  a  fiaod- 
•ome  scale,  baths,  inns,  a  theatre,  an  aaeembly-roora, — all  the  accommodation  Ibr  the  sick 
and  the  gay,  Stistford,  a  considerable  town  on  the  Avon,  to  which  the  muse  has  given  a 
deAthleea  name,  is  the  birth-place  of  ShaJiapetire ;  the  poetical  pilgrim  here  beboMs  the 
genuine  tomb  of  the  poet,  and  the  site  of  the  house  chosen  by  him  lot  his  final  residence ; 
Uiough  the  house  itself  a  barbarous  hand  has  demolished.  Birmingham  is  in  Warwickshire, 
but  as  it  is  the  capital  of  the  iron  country,  which  is  almost  wholly  in  Stafibrdshire,  we  ahall 
class  it  with  the  great  towiu  devoted  to  (he  working  of  that  material. 

There  are  two  castellated  seats  in  this  county,  Kenilwortfa  end  Warwick,  both  of  almost 
matchleM  grandeur ;  but  the  former  presents  only  the  picturesque  remains  of  its  pristine 
168  state  (Jig.  166).    Founded  in  tbe 

reign  of  Henry-L,  it  was  extended 
and  adorned  h;  John  of  Gaunti  and 
remained  with  the  princes  of  the 
house  of  lanoster  till  wrested  firm 
tliem  by  the  triumph  of  the  bMise  of 
'  York.  It  continued  thenceKath  a 
royal  appanage;  and  was  beMowed 
by  Elizabeth  ran  her  baodaome  fa- 
vourite, Leicester,  whoee  reaidence 
KHiiirDnii  cwig-  here,  and  the  aplMidiiJ  fBtes  uid  ro- 

mantic mcidents  connected  with  it,  have  been  so  happUy  worked  up  by  the  greatest  rooiaace 
writer  of  the  age.     At  the  close  of  the  civil  wara,  it  was  given  up  wholly  by  Cromwell  to 
his  soldiers  for  ptonder,  and  was  reduced  to  the  totally  fallen  state  in  which  it  now  appean. 
The  walls  were  indeed  entire,  but  cmnpletcly  naked  and  roofless ;  and  the  risiter  who  trtaad* 
at  Ihe.interior  foot  of  the  tower  can  trace  only  by  chimneys,  and  other  alight  marks,  the 
successive  apartments  rising  above  each  other  till  they  ore  terminated  by  the  'dome  of  the 
sky.    Kenilworth  exhibits  the  i^udal  age  in  its  total  dowobll ;  but  the  traveller  has  onlj^  to 
proceed  a  tew  miles  in  order  to  see  it  entire  and  in  tiill  glory.     This   is  the  proud  maOBion 
once  inhabited  by  tbe  king-making  Earl  of  Warwick  (Jig.  159.).    It  was  b<filt  t^  the  Eul 
of  Warwick,  who,  in  the  four- 
teenth century,  disUngui^ed  him- 
self at  the  battles  of  Creasy  »M 
Poitiers.    Edward  IV.  seised  an 
opportunity  o(  annexing  it  to  th« 
crown.  It  was  afterwards  bestowed 
I7  King  Joines  on   Lord  ftooke, 
who  spent  a  large  sum  in  restoring 
v  it  from  a  state  of  decay ;  and  the 
late  earl  repaired  it  so  judiciously, 
and   made   his  additions  in   such 
harmony  with   the   original   pile, 
that  he  may  be  considered  almost 
the  creator  of  the  edifice  in  its 
Winrkk  CMiia.  present  state.     The  entrance,  cut 

thnm^  a  rock,  and  openmg  at  once  on  three  of  the  loftiest  towers,  has  an  effect  truly 
Btnking.  The  interior  is  equally  grand  and  interesting.  First  is  a  passage  or  corridor  up. 
wards  of  300  feet  in  extent,  seen  from  end  to  end,  and  dong  which  the  state  apartments  are 
arranged.  The  grand  hell,  62  feet  long,  is  wainscoted  with  oak,  hung  with  armour,  and 
maintained  in  full  feudal  keeping. 

Stafibrdshire  has  a  somewhat  bleak  and  unmvitin?  aspect;  the  farms  are  smaUer,  and 
improvements  leas  advanced  than  in  the  other  midland  counties,  but  its  mineral  stores  are 
immense.  The  region  of  coal  is  supposed  to  be  about  50,000  acres  in  extent,  and  caimot  be 
exhausted  for  agea.  Besides  its  economical  uses,  this  mineral  is  the  main  basis  of  the  works 
and  manufactures  of  the  county,  and  of  all  those  in  the  north-west  of  England,  which,  but 
for  this  ample  supply  of  fiiel,  could  never  have  attained  their  present  astonishing  height 
Iron,  the  most  nseiiil  of  metals,  exi^  in  equal  abundance ;  and  since  the  discovery  that  it 
could  be  worked  with  coke,  iron  works  have  been  estaUished  on  an  immense  scale.  T^ 
whole  district  from  Wolverhampton  to  Birmingham  may  be  called  a  Cyclopean  land,  where 
fornaces  without  number  are  continually  pouring  out  fire  and  smoke.  The  clays  affind  the 
material  of  the  pottery,  which  forma  the  other  great  Staffordshire  manuiacture.  It  is  long 
since  some  coarse  vessels  were  made  at  Burslem;  but  Hr.  Wedgwood  raised  this  biric  to 


Book  L  ENGLAND.  381 

the  highest  perfectkni,  and  rendered  it  an  object  of  national  importance.  Not  content  with 
the  native  materiala,  he  imported  the  finest  white  clays  and  best  flints  fit)m  the  southern 
ooQDties ;  and  formed  that  variety  of  articles  called  Wedgwood^s  ware,  applicable  to  all 
purposes  of  use  and  ornament,  and  superior  in  some  respects  to  the  best  porcelain.  Hence 
has  sprang  up  a  range  of  villa^  forming  a  district  called  the  Potteries,  cf  which  Burslem 
is  the  centre,  and  which  oontam  about  60,000  inhabitants. 

The  principal  cluster  of  large  towns  in  Staflbidshire  consists  of  those  in  the  southern 
quarter  which  are  employed  in  making  iron,  and  manu&cturing  it  into  various  forms.  Of 
this  district  Birmingham  is  .the  capital ;  and  at  the  remotest  periods  iron  is  mentioned  as  its 
staple,  but  the  grand  impulse  given  was  early  in  the  last  century,  when  John  Taylor,  the 
founder  of  the  wealthy  &mily  of  that  name,  Matthew  Boulton,  Esq.,  and  other  individuals, 
by  the  spirit  of  their  undertajdngs,  and  by  their  liberal  patronage  of  skill  and  ingenuity  in 
every  line,  contributed  g[reatly  to  the  establishment  of  the  manufacturing  &me'of  tiie  town. 
Mr.  JSoulton,  having  secured  the  celebrated  Mr.  Watt,  established,  in  conjunction  with  him, 
at  Soho,  near  Binmngham,  their  immense  manufactory,  in  which  talent,  science,  capital,  ex- 
perience, united  every  thing  which  could  raise  hardware  articles  to  perfection.  Pre-eminent 
above  all  is  the  steam-engine,  which  Mr.  Watt,  its  great  improver,  not  only  appUed  to  the 
use  of  his  works  here,  but  constructed  for  the  rest  of  England.  The  copper  coinage  ex^ 
cuted  at  Soho  by  steam-power  for  the  use  of  government  has  been  greatly  admired.  Under 
the  impulse  of  such  an  example,  the  citizens  of  Birmingham  soon  produced  their  standard 
articles  of  a  cheapness  and  excellence  which  defied  all  competition.  The  articles  manu- 
ftctured  in  Birmmgham  consist,  in  a  great  measure,  of  such  as,  individually,  appear  un- 
worthy of  being  named,  yet  astmiish  and  dazzle  by  their  magnitude,  when  half  the  world  is 
to  be  supplied  with  them ;  such  as  pins,  buttons,  nails,  paper  trays,  filigree,  and  toys.  There 
are  not  wanting,  however,  fabrics  of  greater  magnitude,  taken  even  smgly,  such  as  that  of 
fire-arms,  &c.  During  the  last  war,  the  gunsmiths  of  Birmingham  met  the  demand  with 
BQch  energy,  that,  on  one  occasion,  they  delivered  to  government  14,000  muskets  in  a  week. 
Of  ponderous  machinery,  none,  perhaps,  is  more  interesting  tlian  that  of  the  metal  rolling- 
mill&  BirmJngham  is  commodiously  built,  with  suitable  churches  and  other  edifices,  but 
without  any  thmg  prominent  in  architecture,  or  any  antique  monuments.  The  town  can 
boast  of  enlightened  citizens,  under  whose  auspices  letters  and  the  arts  have  been  cultivated 
with  ardour.  The  institutions  fi>r  the  education  of  the  poor  are  not,  perhaps,  surpassed  by 
anyin  the  kingdom  for  extent  and  efficacy. 

The  other  great  manufacturing  towns,  almost  all  in  Staffordshire,  are  Wolverhampton^  a 
very  populous  place,  of  considerable  antiquity,  with  a  fine  old  church ;  but  indebted  for  its^ 
present  greatness  to  the  making  of  locks  and  keys  in  a  manner  superior  to  any  town  in  the 
world.  Wednesbury  has  a  fine  old  Gothic  church ;  but  its  main  boast  at  present  is,  the 
making  of  all  the  hard  materials  of  coach  harness  in  an  unrivalled  manner.  Walsall  fiouT" 
ishes  by  the  makmg  of  every  thing  connected  with  saddlery ;  Dudley  by  its  nails :  but  it 
has  also  a  castle  of  some  note  in  history,  commanding  a  view  c^  seven  counties. 

The  nominal  capital,  Stafibrd,  is  yet  to  be  noticed ;  an  ancient  but  small  town,  of  neat 
appearance,  ornamented  with  the  usual  county  buildings.  The  Grand  Trunk  Canal,  how- 
ever, passing  by  it,  has  given  an  impulse  to  its  industry ;  and  it  carries  on  a  considerable 
manumcture  of  boots  and  shoes.  Newcastle-under-Line,  and  Tamworth,  are  both  consider- 
able towns  on  one  of  the  great  London  roads. 

Lichfield  is  a  more  elegant  and  interesting  place.  Its  most  prominent  object  is  the  cathe- 
dral, of  high  antiquity,  the  finest  part  of  which  was  built  in  1140;  some  particular  portions 
are  equal  to  any  thing  of  the  kind  in  Britain :  such  are  the  portico,  richly  adorned  with 
sculpture ;  the  choir ;  and  St  Mary*s  chapel.  The  society  fixed  there  by  this  richly  endowed 
establishment,  together  with  the  neatness  of  the  town,  and  its  pleasant  situation,  have 
induced  many  of  the  gentry  in  this  quarter  to  make  it  their  residence.  These  circumstances 
have  contributed  to""  give  to  Lichfield  that  intellectual  character  which  is  so  conspicuous, 
and  has  made  it  almost  the  literary  metropolis  of  south-western  England.  The  birth  and 
early  education  of  Johnson  and  Garrick  are  alone  sufiicient  to  immortalise  it  Lichfield 
enj(^  high  privileges  as  a  city,  having  a  district  of  some  extent  round  it  considered  a  county 
of  itself. 

Derbyshire,  in  its  natural  feattures,  is  perhaps  the  most  remarkable  of  any  county  of  Eng- 
land, except  in  the  lower  and  southern  distncts  on  the  Tient,  the  whole  county  is  traversed 
by  ranges  cff  rugged  and  rocky  hHk,  penetrated  by  vast  excavations,  and  separated  by 
narrow  valleys.  Lead  is  abundant,  chiefly  in  the  form  of  galena.  Iron  is  also  worked  very 
plentifully.  This  county  is  also  celebrated  for  the  variety  and  beauty  of  its  calcareous  suh- 
stances,  particularly  the  kind  called  Blue  John  (fluor  spor),  which,  bv  the  skilful  application 
of  a  gentle  heat,  is  made  to  exhibit  the  most  brilliant  colours.  Lastly,  there  are  numerous 
hot  springs  variously  impregnated ;  and  the  comity  contains  two  of  the  most  remarkable 
watering-places  in  the  kingdom,  Blatlock  and  Buxton. 

In  proceeding  to  Castleton,  the  traveller  passes  through  the  Winyats,  or  gates  of  the 


see  DESCRIPTIVE  GEOGRAPHY  PawB 

winds,  ft  BUTOW  rood  of  about  t  mile  in  length,  bMween  precipieea  a  tboaaaad  feet  birt, 

,an  dark,  nifi'^ed,  uid  perpendicular.      Atoc 

end  of  tbia  road  opena  on  one  side  Ua 

Tor,  or  the  Shiveruiif  Mountain,  1300  Am 

hi^h ;  on  the  other  the  High  Peak  crowai 

with  the  mini  of  b  S&imi  Ibrtre^;  ad 

at  it«  foot,  the  woider  of  wondera,  "tlie 

Peak  Cavern."  (Jg.  160.)    ThiH  ia  a  hngt 

jTulf,  42  feet  hi^  and  120  ]aag,  at  the  £>ot 

of   perpeodicular  cliSe.     The    visiter  a 

thence   guided   throu^  a  Bucceasioa  al 

dark  cavernous  apartments,  and  is  ferrifd 

along  a  subterraneous  river ;  above  wfaick 

the  rocka  rise  so  close,  that  he  mnst  he 

flat  OQ  hia  face.    At  the  end  aC  sonieirhal 

above  2000  feet  the  cavern  tenniii&te8,at, 

Pfit  ciiain.  Dnbjriun.  ''    least,    becomes   no    longer    pa^aUa 

Elden  Hole  is  a  hsaure  near  Suxtoa,  whid 

descends  perpendicularly  to  an  unknown  depth.     A  line  of  2652  feet  has  been  let  do«i 

without  finding  a  bottom.     Poole's  Hole,  near  Buxton,  is  chiefly  remarkable  for  the  petri- 

factions  with  which  it  ia  filled. 

Ondescendingiatothe  Low  Peak,  a  milder  giandeurpresenta  itself  The  moat  ruf^ed  cbaini 

of  Derbyahire  ajre  ioterapeised  with  beautiful  valleys ;  but  none  equals  that  of  Mat^x^k,  (ritoa 

|.|  the  banka  of  the  Derwent  are  bM^ered 

by  extenaive  woods,  interspersed  vriib 

,    the  boldest  and  moat  varied   fonne  of 

*   rock.    DovedaIe(^.  161.)  la  awildei 

?..    scene,  where  the  river  Dove   ie  bent' 

j;    tned  in  by  perpendicular  rocks,  of  fbnnt 

s,^  BO  bold,  and  covered  with  such  vari^ 

E   of  trees  and  shrubs,  that  this  baa  aotae' 

^  times  been  deemed  the  most  picturesque 

^   spot  in  England. 

I         Derby,  Uie  capital  of  this  county,  en 
I    the   Derwent,   ia  handsome    and   well 
^   built,  and  has  extensive  manufactuies. 
~    Silk,  introduced  at  the  uximiencemeDt 
'     of  the  last  century,  has  ctmtiuued  to 
flourish.     Porcelain   ia   also    manuAc- 
tured  here ;  and  what  is  called  its  white  ware  is  considered  almaet  unrivalled.     A  consider- 
able number  of  workmen  are  cmplc^ed  in  cutting  and  polishing  marble ;  and  the  Dertj^shire 
spar  is  fitshioned  into  a  variety  of  beautiful  forma. 

The  watering-places  in  Derbyshire  have  the  next  claim  to  notice.  Matlock  contains 
mineral  springs,  efficacioua  m  consumptive  and  rheumatic  complaints.  Buxton,  in  the  High 
Peak,  surrounded  by  naked  mountains,  attracts  a  much  greater  multitude ;  aiid  its  watera 
are  considered  very  powerful  in  rheumatism,  gout,  and  other  diseases.  The  Dukeof  Devon- 
ahire  has  here  constructed  a  superb  crescent,  oocupied  by  inns,  ahope,  ball~TOoms,  and  every 
thing  (hat  can  contribute  to  the  accommodation  and  gaiety  of  the  visitants. 

Of  seats,  Chatsworth  baa  sometimes  been  considered  the  finest  in  England.  It  was  built 
by  William  first  duke  of  Devonshire,  in  1702 ;  and  is  191  feet  square,  of  the  Ionic  onlef, 
richly  ornamented  both  within  and  without  Keddleatone  House  has  a  fine  Doric  froot,  960 
feet  long,  considered  one  of  the  finest  architectural  features  in  England.  Hardwicke  Hall 
was  long  the  residence  of  the  unfortunate  Mary ;  the  furniture  and  the  portraits  remain,  in 
many  respects,  in  the  vme  state  as  during  her  residence. 

Nottin^am  is  watered  by  the  broad  stream  of  the  Trent,  Its  tributaries,  and  numeirvJ 
canals  The  Vale  of  Belvoir,  to  the  south-east,  ranks  with  the  richest  tracts  in  the  iahuii 
The  north-weatarn  part  contains  the  remnant  of  the  great  forest  of  Sherwood,  &med  for  tlie 
revelries  of  the  merry  outlaw  Robm  Hood.  Being  covered,  also,  in  a  great  measure,  wi'ii 
the  ornamented  grounds  of  noblemen  of  high  rank,  it  is  called  the  "  dukcriea."  The  manu- 
Acturea  of  hosiery  in  this  county,  Leicester  and  Derby,  employ  33,000  frames  and  73>IW() 
operUives,  producing  in  cotton  880,0001.,  worsted  870,000J.,  silk  241,0001.    The  lace  inile 


smpkiys  150,000  embroiderers  in  this  county. 
Nottingham  is  a  large  town,  boldlv  and  pictu       .      _ 
«  arrai^ed  along  the  face  of  a  hill  so  steep,  that  the  ground  flocxs  of  the  street  behind,  in 


Nottingham  is  a  large  town,  boldlv  and  picturesquely  situated  upon  the  Trent    Its  streeta 


Bome  instances,  rise  higher  than  the  roofi  of  those  in  front  The  rocky  materials  of  this  hill 
are  so  soft  and  yielding,  that  they  are  cut  to  a  great  extent  into  cellars  and  warebouiea 
The  making  of  stockings  has  always  been  the  staple  of  Nottingham.    They  ere  worked  dd 
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frames,  whicb,  in  the  middle  of  last  centuTy,  scarcely  exceeded  1200,  and  at  present  amomit 
to  10,000.  The  lace  trade  recently  added  is  of  very  great  importance^  There  are  stated  to 
be  1240  machines  in  the  town,  and  1070  in  the  neighbourhood ;  and  the  lace  sold  in  its  mar- 
ket is  valued  at  180,0002.  Nottingham  has  also  a  great  inland  trade  by  the  Trent  and  canals 
connected  with  it 

Newark  is  noted  for  its  castle,  and  for  a  parish  church,  said  to  be  the  finest  in  the  king- 
dom. 

Nottinghamshire  may  boast  some  splendid  seats.  Worksop  Manor,  built  hy  the  Duke  c^ 
Norfolk,  contains  fine  portraits  of  the  Howard  family.  Clumber  Park  is  fitted  up  in  a  mag- 
nificent style  by  the  Duke  of  Newcastle,  with  a  very  valuable  collection  of  pictures.  Wel- 
beck  Abbey,  a  seat  of  the  Duke  of  Portland,  is  noted  for  its  fine  stables.  Newstead  Abbey 
had  been  stripped  of  its  fine  fiimiture  and  paintings  before  it  came  to  the  late  Lord  Byron. 

SvBsxcT  4. — The  Northern  Counties, 

The  northern  counties  of  England  may  be  described,  generally,  as  reaching^  from  the 
Hamber  and  the  Mersey  to  the  Sottish  border.  They  include  the  wide  extent  otYorkBhire, 
divided  into  three  ridings,  and  of  Lancashire^  Durham,  Northumberland,  Cumberland,  and 
Westmoreland.  The  eastern  portion  is  interspersed  with  large  bleak  tracts  of  mountain, 
moss,  and  moor.  Its  ports  carry  on  a  thriving  trade  in  coarse,  bulky,  and  useful  commodities. 
The  south-western,  comprising  Lancashire  and  the  west  riding  of  Yorkshire,  by  the  vast  pro- 
duce of  its  manu&ctories,  leaves  &r  behind  it  every  other  district  in  the  world.  The  north- 
westem,  or  the  country  of  the  Jjakes,  has  a  higher  degree  of  picturesque  beauty  than  any 
other  poxt  of  England. 

The  cocmties  of  Northumberland  and  Durham  are  hilly  and  elevated ;  and  their  chief 
wealth  is  subterraneous.  A  species  of  coarse  coal,  mixed  with  lead,  everywhere  abounds ; 
and  the  lead  is  exported  to  the  extent  of  fix>m  five  to  ten  thousand  tons.  But  within  this 
mineral  re^on  there  is  enclosed  a  smaller  one,  reaching  firom  the  mouth  of  the  Coquet  to 
the  Tees,  a  length  of  about  fifty  miles,  and  having  its  greatest  breadth  of  about  twenty  miles 
upon  the  Tyne.  Within  this  tract  are  found  uninterrupted  beds  of  that  valuable  coal  with 
which  London  is  wholly  supplied,  and  of  which  great  quantities  are  either  sent  to  o^er  parts 
of  the  kingdom,  or  exported. 

Newca^e  was  fiuned  at  an  early  period  in  the  military  annals  of  England.  It  formed  a 
leading  point  in  the  wall  of  Hadrian  and  in  that  of  Severus.  Robert,  son  of  the  Conqueror, 
built  here  a  castle  of  inunense  strength,  more  than  two  miles  in  circuit,  which  served  long 
as  the  main  bulwark  against  Soottim  invasion.  Scarcely  a  trace  of  it  now  remains ;  and 
the  occupations  of  Newcastle  are  entirely  changed.  Both  banks  of  the  river,  down  to  Tyne- 
moath,  form  an  immense  wharf,  to  which,  by  railways  and  steam  wagons,  coals  are  conveyed 
fiom  Uie  contiguous  pits.  In  1830,  the  quantity  exported  was  867,513  chaldrons,  about 
2,300,000  tons.  Newcastle  carries  on  very  extensive  manufactories,  particularly  that  of 
dasB.  There  are  thirty-one  works  on  the  Tyne,  which  in  some  years  have  produced  glass  to 
9ie  value  of  500,0002.  In  shipping  it  is  second  only  to  London,  having  belonging  to  it,  in  1832, 
1077  veasela,  of  the  burthen  of  220,784  tons.  Foundery,  pottery,  weaving,  are  not  on  a 
very  great  scale.  Newcastle  is  now,  on  the  whole,  a  well-huilt  town,  though  some  of  the 
streets  are  inconveniently  steep :  it  is  highly  ornamented  by  the  spire  of  St.  Nicholas,  con- 
sidered }sy  the  best  judges  as  one  of  the  &iest  specimens  of  the  Gothic.  It  possesses  a  lite- 
rary society,  which  has  paUished  valuable  transactions ;  and  an  antiquarian  society,  destined 
particularly  to  receive  the  Roman  coins,  dtc  which  are  frequently  dug  up  on  this  line.  The 
large  town  of  Gat^ead,  on  the  opposite  side  of  the  river,  though  plax^  in  Durham,  is  really 
part  of  Newcastle,  and  raises  its  population  to  57,000. 

A  continued  range  of  great  commercial  towns  cluster  thick  around  Newcastle.  Near  the 
mouth  of  the  Tyne  are  North  Shields  and  South  Shields,  on  opposite  sides  of  the  river ;  the 
latter  being  in  the  county  of  Duriiam.  They  carry  on  with  activity  the  coal  trade,  and  the 
others  proper  to  Newcastle ;  particularlv  ship-building  and  the  making  of  ropes  and  sails. 
Tynemouth,  at  the  immediate  opening  or  the  river  into  the  ocean,  displays,  on  a  bold  prom- 
ontory, a  caiitle,  a  light-house,  aind  a  ^ne  old  abbey ;  they  form  a  striking  and  romantic  scene, 
which  contrasts  mth  those  immediately  above.  At  the  mouth  of  the  Wear,  are  Sunderland 
and  Wearmouth, — ^the  one  a  very  great,  and  the  other  a  considerable  port  Their  prosperity 
is  8upp(»rted  by  the  same  great  trade  of  coals,  of  which  in  1832  they  sent  600,000  tons  to 
the  port  of  London,  two-tnirds  of  that  which  comes  down  the  Tjme.  They  carry  on  also 
the  same  manu&ctures,  particularly  ship-building,  in  which  Sunderland  is  supposed  to  exert 
a  greater  activity  than  any  other  place  in  the  kingdom.  The  bridge  there  has  long  been 
celebrated :  it  consists  of  one  arch  of  iron  framework  thrown  across  the  river,  200  feet  span, 
and  100  feet  high,  allowing  very  large  vessels  to  pass  under  without  lowering  their  sails. 
**  Nothing,**  sa^s  M.  Dupin,  *'  can  be  more  striking  than  this  view  of  the  two  cities,  and  the 
bridge  Umt  unites  them ;  that  majestic  arch  drawn  against  the  sky,  which  allows  large  vessels 
to  pass  under  its  vault  with  their  sails  fiying.'*  He  afterwards  adds,  in  regard  to  these  ports 
generally :  **  It  is  an  admirable  tiling,  within  an  extent  of  coast  which  a  man  may  walk  over 
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oD  foot  in  three  or  four  boun,  to  aee  two  great  rivers  receire  16,0110  tw cla,  and  aend 
Ibem  R.WB7  lotuled  with  the  produce  of  their  buikH.  On  tbe  wdc  oarrow  space  an  nz 
flouriihin^  towoa,  cootainiiif  a  population  of  85,927  peracns,  all  devoted  to  eaaunc  * 

Durbam  ii  bandaomely  built,  though  on  very  oneveD  sround ;  its  gnnd  cnktmen 
cathedral,  reared  in  the  eleventh  century,  which  i«  pemapa  unrivaOed  aa  to  its  « 
ranging  along  the  nmunitc^  a  precbiioua  rock  ei^ty  feet  high  ahove  the  Wear,  which 
winds  along  its  base.  Tbe  see  of  Durlam  is  the  richest  in  ^gland ;  and  tbe  cathedral, 
besides  a  dean,  twelve  prebendaries,  and  two  arcbdeacona,  has  attached  to  it  about  sixty 
■piritual  aervanls  of  varioua  ranks. 

The  Quniber  of  smaller  towns  in  those  counties  ia  still  conBideiable.  In  Darimn,  Stock- 
ton near  the  mouth  of  tbe  Teea  carries  on  the  trade  of  that  river ;  in  1B32  it  carried  173,000 
tons  of  coal  to  London,  and  has  also  the  Baltic  trade,  and  the  tnanufiu;ture  of  aailclotb  and 
other  naval  maleriala.  Hexham,  on  tbe  Upper  Tvne,  is  the  capital  of  inlcrior  Northumber- 
land, and  of  tbe  grand  ancient  scene  of  bonier  debate.  Horpeth  has  a  weekly  market  Sx 
the  cattle  brought  up  from  Scotland. 

IAD  The  seats  are  chiefly  great  baronial 

caatlea,  at  tbe  head  of  which  stands  Aln- 
wick (Jg.  102.).  This  proud  keep  of  the 
j  Percies  covers  five  acres,  and  is  defend- 

ed by  sixteen  towers.     An  expense  of 
I  200^0001.  has  been  incured  in  conveiting 

'  the  interior  from  a  feudal  caatle  into  the 

'  DKBt  splendid  oTmodem  mansioDB.  Wark- 

worth  Castle,  another  seat  of  the  Percies, 
retains  its  antique  character.  Luutley, 
the  feudal  castle  of  the  Earte  <^  Bcai^ 
borough,  presentB  entire  its  august  and 
formidable  fivnt  Raby  Castle,  Howick,  Lambton  Hall,  and  Biahop  Auckland,  are  &e  seata. 
Yorkahire  is  next  in  order :  its  eastern  division  resembles  the  two  counties  just  described ; 
while  the  western  forms  part  of  the  great  central  seat  of  English  manu&cture.  The  York- 
shireman  has  a  character  of  his  own,  marked  by  shrewdness,  simplici^,  good  humour,  and  a 
species  of  drollery;  so  that  the  London  comic  stage  is  considered  inccsnplete  without  one  of 
bis  representatives.  The  North  Riding  consists,  to  a  great  extent,  of  moorlanda ;  the  bills 
of  which  rise  often  to  a  coosiderBhle  height  These  dreary  tracts  spread  over  tbe  whole 
Riding,  so  that  culture  can  exist  only  in  the  valleys.  The  East  Riding,  which  extends  to  tbe 
Humber,  is  traversed  also  by  a  range  of  high  wolda,  which,  though  rugged,  bava  not  been 
able  to  resist  the  energies  of  British  industry.  These  Ridings  present  to  die  German  Ocean 
high  and  often  precipitous  rocks,  of  which  Flamborough  Head,  nearly  500  feet  high,  fbniM 
one  of  the  boldest  features  in  English  landscape.  The  West  Riding  is  composed  chiefly  ot 
a  wide,  flat,  fertile  plain,  traversed  by  the  Aire,  the  Calder,  and  other  navigable  riveis,  which 
convey  its  produce  to  the  eastern,  and,  by  means  of  canals,  to  the  western  sea.  In  this  tract 
is  placed  the  immense  manufacturing  district  of  Yorkshire ;  in  its  extreme  west  is  tbe  dis- 
trict of  Craven,  the  most  rugged  and  mountainous  of  all  England;  tor  here  rise  Ingleboroagb, 
Whamside,  Pennigent,  each  to  the  height  of  nearly  tliree  thouxand  feet.  There  is  scarcely 
a  county  in  which  tlie  spirit  of  agricultural  improvement  has  l>een  so  active  as  in  Ycvksbire ; 
and  vast  tracts  of  waste  and  common  land  have  been  reclaimed  and  rendered  productive. 

Hull,  the  principal  port,  is  the  fourth  commercial  city  in  England,  only  surpassed  by  Lon- 
don, Liverpool,  and  Kistol.  It  carries  on  a  most  extensive  export  of  goods  brought  oy  the 
interior  syxtem  of  rivers  and  canals.  It  is  tbe  principal  of  the  whale-tisbeTy  ports;  though 
this  branch  has  lately  declined.  During  the  nine  years  ending  with  1818,  the  average 
number  of  vesela  fitted  out  from  Hull  for  the  whale  f^ery  amounted  to  53J ;  while  in  IB^, 
it  sent  out  only  33.  In  1832,  it  owned  557  ships,  carrying  Q8,SBS  tons,  and  there  entered 
its  port  1379  vessels,  of  the  burden  of  192,661  tons.  The  Old  Dock,  completed  in  1778,  the 
Humber  Dock  in  1809,  and  tbe  Junction  Dock  in  1829,  contain  a  space  of  twenty-three 
acres.  Goole,  on  the  Ouse,  a  little  above  itsjunction  with  the  Humber,  is  beginning  to  share 
with  Hull  in  the  exportation  of  woollens,  "fhough  a  few  years  ago  a  mere  village,  and  still, 
in  1831,  contaming  only  IRTO  inhabitants,  it  has  two  spacious  docks,  and  in  1829  the  customs 
exceeded  40,000/.,  and  [be  declared  value  of  eiqiorts  amounted  to  025,0001.  Goods  sent 
from  I.,eeds  or  Wakefield  by  rivers  or  canals  can  he  embarked  at  Goole  in  the  course  of 
twelve  hours. 

Whitby  is  a  very  ancient  town,  with  the  remains  of  a  fine  abbey  built  soon  after  the  Ctm- 
quesL     Its  modern  importance  is  derived  from  large  mines  of  alum.     The  export  of  tijeir 

[itoduce  forms  a  considerable  trade,  lo  which  Whitby  soon  added  the  other  branches  preva- 
ent  csi  this  coast,  and  became  second  only  lo  Hull. 

Scarborough,  romantically  Hituated  on  a  promontory  between  two  rocks  overlooking  tba 
sea,  is  the  chief  watering-place  of  the  norUi  of  England. 
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Yoi^  the  capital,  is  the  first  object  that  strikes  ub  u  we  proceed  into  the  interior  of  the 
Noith  ajid  West  Ridings.  This  celebrated  city,  thoug'h  ao  mucb  eclipsed  b;  several  that  are 
odIj  of  today,  still  bouts  a  dijmity  superior  to  them,  and  to  almost  an;  oUier  in  England. 
Eboracum  was  a  diatinguiahfld  Roman  statical ;  for  some  lime  York  disputed  with  Loadon  the 
distinction  of  being  the  capital  of  England ;  and  when  obliged  to  give  up  this  claim,  continu- 
ed the  unquestioned  metropolis  of  the  north,  till  the  creative  powers  or  trade  raised  up  rivals 
to  it  in  the  north-west  The  houaes  are  high,  and  the  streets  narrow ;  yet,  altogether,  York 
is  a  baodKNue,  re^»ectable-lookiiig  old  city.  It  boosls  one  feature  of  almoet  unrivalled 
beauty, — its  cathedral,  ifg.  163.)  On  the  exterior  all  the  richness  and  elegsiKe  of  Gothic 
'""  onuunent   has   been   lavished,  particularly 

upon  the  western  IVont  and  the  large  win- 
dow in  the  eastern.  But  the  interior  is 
without  a  rival  in  the  empire ;  its  eSect  is 
altogether  sublime:  its  numerous  windona 
of  painted  glass  shed  a  dim,  solemn,  reli- 
,  gious  light,  in  accordance  with  the  chanc- 
ter  of  the  edijice.  The  chapter-house  is  of 
siogular  elegance  and  magnificence;  and, 
though  of  great  extent,  bos  its  roofsuppcnt- 
ed  by  a  single  inn.  The  choir  of  thia  Bp!ei>- 
did  edifice  suSered  severe  injury  from  a  fire 
kindled  by  the  hands  of  a  maniac ;  but  by 
Vuik  c:uiii«nl.  great  eiertions  has  been  liilly  repaired.   The 

rctnains  of  the  mined  abbey  of  St  Mary,  and  those  of  several  of  the  twenty-three  churches 
of,  York,  an  also  deserving  notice.  There  are  likewise  sixne  elegant  modem  edifices,  par- 
ticularly the  assembly  room,  the  county  hall,  euildliall,  the  mansion-house,  and  the  museum 
of  ths  Yorkshire  Pbiloeophical  Society,  York  is  still  a  gay  town,  visited  by  many  of  the 
Borthem  gentry,  paiticulaily  at  the  time  of  its  races.  It  carries  aa  some  inland  trade  by 
the  Oose,  which  passes  through  it 

Doocasler  is  much  trequented  during  the  time  of  its  races.  Pontefi-act  is  surfounded  by 
a  great  extent  of  garden  and  nursery  ground,  the  produce  of  which  is  sent  to  a  consideraUa 
di^ance.  Scarcely  a  vestire  remains  of  that  immense  and  pDWerful' keep,  covering  seven 
acres,  in  which  Thomas  of  l^ncaiter,  Richard  IL,  and  many  other  fiillen  chiefs  and  sUtea- 
men,  were  inunnred.  The  parliament,  during  the  civil  wars,  baving  taken  it  after  three 
Mccenive  and  arduous  sieges,  caused  it  to  be  completely  demolished. 

Leeds  is  the  capital  of  western  Yorkshire,  and,  in  a  ccanmercial  sense,  of  the  whole 
coonty.  Although  it  was  of  acme  note  even  in  early  times,  ita  present  ereatness  is  modem, 
and  of  the  most  rapid  growth.  The  population,  which  in  1775  was  only  17,117,  amounted 
in  1831  to  123,393;  being  thus  nearly  quintupled.     A  "  .■■... 

prise  has  been  observed  among  the  manufacturers  □ 
ftvoured  by  the  vast  extent  of  inland  navigation,  which  seemed  to  centre  here,  connecting 
it  with  the  capital,  with  both  seas,  and  wi£  the  oounties  to  the  south,  from  which  it  derives 
inexhaustible  supplies  of  fine  coal.  The  woollen  manufacture  is  not  carried  on  wholly  m 
large  towns ;  the  cloth  is  wrought  to  a  certain  state  of  fbrwaidnese  in  the  numerous  villages, 
thence  sent  into  Leeds,  where  it  is  purchased  and  worked  up  into  a  saleable  state.  The 
ckiths  are  sold  in  weekly  markets,  held  in  the  cloth  balls,  the  moat  remarkable  feature  in 
Leeds.  That  fw  mixed  cloths  was  built  in  1758,  that  Ibr  white  cloth  in  1775.  They  Ibrm 
<jDadrangulBr  edifices  round  an  open  area,  and  are  divided  into  stands,  of  which  in  the  first 
ball  are  1600,  and  in  the  second  1210.  These  are  let  at  a  moderate  rent  \o  the  owners  of 
the  doth,  who,  on  the  ringing  of  a  bell,  ocaupy  their  stands,  and  though  the  market  remains 
open  only  an  hour,  goods  to  an  immense  value  are  often  disposed  oC  Although  the  staple 
of  Leeds  axid  [^Yorkshire  be  comnam  cloth,  yet  other  branches  are  in  some  degree  included, 
as  aail-cloth,  cotton,  carpeta,  and  superfine  cloths.  Mr.  Drinkwater  states  the  peisoni  em- 
ployed m  the  mills  for  wool  at  5290;  worsted,  702;  flax,  2494  ;  cotton,  60;  sitb,158i  in 
all,  8664;  of  whom  5316  are  males,  and  3346  tematee ;  to  which  may  be  added  1614  in  the 
suburb  of  Holbeck.  The  town  of  Leeds  is  mostly  well  built,  with  several  brnad  and  spa- 
cious streets ;  and  the  theatre,  the  new  court-house,  and  the  commercial  buildings,  finished 
in  1829,  are  elegant  structures.  Eirkatall  Abbey,  three  miles  distant,  presents,  m  a  beauti- 
fiil  situation,  the  most  completa  specimen  of  the  architecture  of  the  12th  century  that  is 
extant  The  people  of  Leeds  have  fiirmed  a  literary  and  philooojAical  society,  and  an  insti- 
tution for  the  promotion  of  the  fine  arta ;  fw  ths  purpose  of  which  a  very  handsomo  and 
eoDunodious  edifice  has  been  erected:  meritorious  exertiona  have  also  been  made  for  die 
ediicatkai  of  the  poor. 

Of  the  other  towns  of  the  clothing  district,  which  cluster  round  Leeds,  Wakefield,  beauti- 
fblly  situated  on  the  Calder,  has  a  cloth  market,  on  a  smaller  scale,  resembling  that  of  Leeds, 
*»!  also  great  grain  and  cattle  markets,  /fn^i/u,  and  the  wbol»  district  about  twenty  miles 
raond  it,  nas  been  converted  Irom  a  desert  into  a  populons  and  prosperous  scene,  containing 
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altogether  110,000  inhabitantB.  Its  staples  are  what  are  properly  called  stuf^ ;  shalloons, 
serges,  baize,  moreens,  kerseys ;  and  it  has  lately  embraced  a  considerable  share  of  the  cot- 
ton manu&cture.  Huddcrsfield  is  also  a  very  thriving  town,  employed  nearly  in  the  same 
branches ;  and  its  market  hall  is  supposed,  next  to  that  of  Leeds,  to  present  the  greatest 
show  of  woollens  in  the  kingdom.  Bradford  and  Keighle^  are  large  towns,  which  carry  on 
to  a  great  extent  the  manu&cture  of  worsted :  besides  which,  Bradlbrd  has  great  iron  found- 
ries in  its  neighbourhood. 

In  the  southern  part  of  this  riding,  the  manufactures  of  iron  and  cutlery  take  the  place  of 
those  of  woollen ;  and  flourish  to  such  an  extent,  that  they  are  second  only  to  the  great  iron 
district  around  Birmingham.  Sheffield  is  the  capital  of  Uiis  district  It  early  derived  im- 
portance from  the  fabrication  of  arms,  but  it  has  reached  a  much  higher  degree  of  greatness 
since  it  betook  itself  to  the  more  useful  fabrics  of  knives,  forks,  razors,  snuflers,  scissors, 
combs,  buttons,  saws,  sickles,  and  various  instruments  of  husbandry.  The  art  of  plating 
goods  with  silver  is  carried  to  a  vast  extent  The  silver  is  soldered  upon  the  copper ;  and 
the  articles  are  wrought  by  the  hand  or  stamped.  The  cutlers  of  Sheffield  keep  many  hun- 
dred patterns  of  knives,  of  which  some  are  of  the  value  of  seven  or  eight  guineas,  contain- 
ing twenty-eight  blades  within  the  handle ;  while  others,  after  passing  through  a  multitude 
of  different  hands,  are  sold  for  a  penny  each.  The  rapid  growth  of  Sheffield  commenced 
about  the  year  1750,  when  the  river  Don  was  rendered  navigable  to  within  a  few  miles  of 
the  town.  Since  that  time  its  advance  has  been  steady ;  new  branches  having  been  con- 
stantly adding,  and  the  former  ones  extending.  The  houses  are  chiefly  moderiH  and  well 
built ;  and  the  town  makes  a  tolerable  appearance,  notwithstanding  the  smoke  of  the  forges 
in  which  it  is  involved.  The  military  barracks  erected  here  form  an  extensive  pile  of  buud- 
ing.  The  infirmary  is  considered  equal  to  any  in  the  kingdom ;  and  great  credit  is  due  to 
Sheffield  for  the  excellence  of  the  schools  which  it  maintains  for  the  education  of  the  lower 
orders.  It  supports  also  many  public  charities ;  has  a  literary  society,  a  mechanics'  insti- 
tute, and  a  library. 

Bamsley  produces  wire,  nails,  and  other  articles,  but  derives  its  chief  importance  firom  the 
linen  manufacture.  Rotherham  has  a  great  foundery  for  cannon.  The  first  iron  bridge  was 
constructed  here  at  the  works  of  Messrs.  Walker ;  and  they  have  since  executed  those  of 
Sunderland,  Staines,  and  Yarm.  Rotherham,  being  in  a  fine  country,  has  also  a  great  com 
and  cattle  market 

The  superb  seats  which  adorn  Yorkshire  are  so  many,  that  to  enumerate  even  the  most 
distinguished  can  with  difficulty  suit  our  limit&  Castle  Howard  is  a  magnificent  pile,  noted 
for  its  classical  collection  of  sculpture  and  painting.  *  Duncombe  Park  is  admired  for  the 
noble  view  obtained  from  the  terrace  in  front,  and  for  the  ruins  of  Rivaiilx  Abbey,  situated 
in  a  beautiful  vale  at  a  little  distance ;  Studley  Royal,  an  almost  unrivalled  specimen  of  an 
ornamental  park,  encloses  within  its  precincts.  Fountain's  Abbey,  one  of  the  grandest  of 
monastic  remains,  covering  several  acres.  Wentworth  House  is  generally  considered  the 
noblest  mansion  in  the  noilh.  The  principal  front  extends  upwards  of  600  feet,  fonning  a 
centre  and  two  wings,  in  the  middle  of  which  is  a  fine  Corinthian  portico. 

Lancashire,  situated  beyond  the  hilly  border  of  .York  West  Riding,  forms  the  capital  oar 
centiul  seat  of  manufacture  for  Britain,  and  even  for  the  world.  Its  soil  and  climate  are 
unfit vourable ;  the  upland  tracts  being  rocky  and  barren,  and  the  coast  too  low  and  flat,  while 
the  moisture  fi'om  the  Atlantic  is  injurious  to  the  growth  of  the  finer  kinds  of  grain.  But 
coal  traverses  in  large  beds  the  soutii  and  south-eastern  parts  of  the  county ;  and  being  con- 
veyed by  short  canal  lines  to  all  the  great  towns,  a^rds  cheap  and  abundant  fuel  for  the 
steam-engines  and  other  grand  manufacturing  apparatus.  Canal  navigation,  which  origi- 
nated in  Lancashire,  has  l^en  carried  to  a  greater  extent  there  than  in  any  other  part  of  the 
kingdom.  Besides  those  smaller  canals  which  ccAnect  all  the  great  thriving  towns,  it  has 
the  Lancaster  Canal  running  north  and  south  through  nearly  its  whole  extent,  and  into 
Westmoreland  as  far  as  Kendal ;  and  the  still  more  important  line  of  the  Leeds  and  Liver- 
pool Canal ;  while,  in  the  southern  bdrder,  the  Grand  Trunk  connects  it  with  London  and 
the  whole  centre  of  England.  A  most  important  additional  communication  has  recently 
been  opened  by  the  railway,  elsewhere  described,  by  which  Liverpool  and  Manchesfier,  so 
far  as  respects  personal  conveyance,  are  brought  almost  into  contact 

Manchester,  the  centre  of  British  industry,  and  the  manufacturing  capital  of  the  empire, 
is  fiivourably  situated  on  the  Irwell  ;^  though  this  stream,  navigable  for  barges,  scarcely  makes 
any  figure  beside  the  vast  artificial  Unes  formed  from  its  waters.  Although  the  cotton  manu- 
ftcture  is  now  widely  difiHised  throughout  England,  Manchester  continues  the  centre  o€  the 
trade ;  receiving  and  distributing  the  raw  material,  collecting  the  produce  worked  up  in 
numerous  towns  and  villages,  and  transmitting  it  to  the  various  marketa  From  the  middle 
of  the  last  century  she  has  advanced  with  amazmg  and  accelerated  rapidity ;  and  the  system  of 
inland  navigation  having  affi>rded  copious  channels  by  which  the  material  can  be  introduced 
and  the  manufactured  article  exported,  every  obstacle  to  the  absorption  of  the  whole  into 
this  centre  was  removed.  Its  manufacture  embraces  the  finer  muslins  and  other  delicate 
fabrics,  with  the  plain  and  useful  forms  of  dimities,  fustians,  velveteens,  checks,  shirtings, 
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gioghams,  diapers,  cambric  muslins,  figured  muslins,  CBlicoes  for  printing,  and  various  fancy 
goods.  Tiie  different  cotton  fabrics  generally  denominated  Manchester  goods,  are  not  all 
manufactured  within  the  town  itself,  but  in  the  neighbouring  towns  and  districts ;  and,  after 
being  bleached,  and  some  of  them  printed,  are  sent  in  a  finished  state  to  Manchester  to  be 
sold ;  the  chief  market  days  being  Tuesdays  and  Saturdays.  Thus  Marseilles  quiltings, 
cambric  muslins,  calicoes  for  printing,  bed  quilts  and  counterpanes,  checks,  fustians,  and 
shirtings,  are  brought  in  from  the  surrounding  towns  and  villages.  A  vast  deal  of  yam  is 
also  spun  for  exportation.  Manchester  has  extensive  establishments  for  printinfi^  and  dyeing; 
also,  for  constructing  and  keeping  in  repair  steam-engines,  as  well  as  other  machines 
employed  in  manufkcture.  Even  iron  founderies  are  necessary  to  supply  the  materials. 
Other  important  branches  have  recently  been  added.  Manchester  now  rivals  Macclesfield 
and  Norwich  in  the  manufacture  of  silks,  and  Nottingham  in  that  of  lace.  In  1832,  there 
were  at  work  in  the  townships  of  Manchester  and  Sal&rd,  96  cotton  mills,  16  silk,  4  woollen 
and  worsted,  and  2  flax  mills.  The  number  employed  in  cotton  &ctories  amounted  to 
20,585;  of  whom,  5361  were  male  and  7035  female  adults;  4286  male  and  3903  female 
children.  The  wages  paid  to  them  per  month  were  40,333Z.,  making  about  9«.  9d.  of  ave- 
rage weekly  earnings  to  each  individual.  There  were  7174  mule  spinners,  earning  15,1062. 
per  month,  averaging  10s.  6d.  each  per  week ;  1497  spinners  of  a  higher  class,  earning 
8491/.  per  month,  or  1/.  8«.  4<2.  each  per  week.  Piecers*  scavengers  ^44,  earning  3287/. 
per  month,  each  weekly  5«.  6d,  In  the  power  looms,  women  receive  &s,  to  12«. ;  men,  VSs. 
to  16f .  lOd, ;  dressers,  28s.  to  dO«.  per  week.  Manchester  is  not  an  elegant  town ;  some 
parts  of  its  interior  are  narrow,  crowded,  flili  of  warehouses  and  fiictorics  in  huge  masses. 
The  entrances,  however,  have  been  made  handsome ;  and,  in  the  extremities  of  the  town, 
streets  of  elegant  houses  have  been  built  for  the  accommodation  of  tlie  opulent  merchants. 
It  has  one  huidsome  Gothic  collegiate  church  of  the  fifteenth  century,  and  several  more 
modern,  that  are  creditable  to  the  taste  of  the  town,  as  the  Exchange,  which  includes  a 
news-room  and  a  good  librarjr ;  the  Infirmary  (which  in  one  year  received  above  12,000 
patients) ;  the  Town  Hall,  which  contains  one  of  the  most  splendid  public  rooms  in  Europe ; 
and  the  Royal  Institution  for  the  Promotion  of  the  Fine  Arts.  The  prison  called  the  New 
Bailey  is  an  immense  structure, — the  inmates  of  which  are  classed  and  provided  with 
employment  to  a  considerable  extent  Manchester  is  remarkable  for  its  clmritable  institu- 
tions; hospitals  of  diflerent  kinds;  and  schools  for  the  education  of  the  poor.  Cheetham*8 
Hoc^ital,  maintaining  eighty  poor  children,  has  a  library  of  18,000  or  20,000  volumes,  con- 
tainmg  rare  and  valuable  works.  In  1781,  a  literary  and  philosophical  .society  was  formed 
at  Manchester,  and  produced  several  valuable  volumes  of  Transactions,  enriched  by  the  con- 
tributions of  Percival,  Ferriar,  Dalton,  Henry,  and  other  eminent  gentlemen  there  resident 
In  1774,  the  population  of  the  whole  parish  was  41,000;  the  amoimt  of  142,000  for  1831  by 
no  means  comprehends  all  that  may  be  considered  Manchester.  The  lar^e  towns  and  vil- 
lages which  have  sprung  up  within  its  parish  form  really  its  suburbs,  and  raise  the  entire 
population  to  270,000.  Of  these,  the  most  important  are  Salford,  inmiediately  contiguous, 
and  now  raised  to  the  rank  of  a  borough ;  and  Chorlton  Row,  which  in  1601  contain^  675 
inhabitants ;  in  1831,  20,565. 

Hu^e  towns,  resembling  cities,  devoted  to  the  cotton  manu&cture,  are  found  in  every 
direction  round  Manchester.  To  the  north  are  Blackburn  and  Bolton ;  the  former  chiefly 
employed  in  the  branch  of  printed  calicoes,  which  are  supposed  to  be  produced  to  the  annual 
value  of  2,000,000/.  A  great  advantage  is  derived  fix>m  the  Leeds  and  Liverpool  Canal 
passing  close  by  it  Bolton  is  a  town  ancienUy  of  some  strength,  but  now  supported  entirely 
by  industry.  Some  of  the  greatest  improvements  in  the  cotton  manu&cture,  have  been 
made  by  Arkwright  and  Crompton,  residents  in  this  place.  Preston,  a  flourishing  seat  of 
manu&cture,  elects  two  members  on  a  basis  of  almost  universal  sufirage.  Wigan  is  a  large 
town,  which  adds  to  those  of  cotton  and  linen  some  manufactures  of  brass  and  pewter. 
Bury,  very  near  Manchester,  besides  extensive  cotton  works,  has  some  of  woollen.  Oldham 
was  early  a  place  of  some  consequence,  carrying  on  a  large  &bric  of  hats ;  but  the  intro- 
duction of  the  cotton  manufacture  has  caused  it  to  make  an  astonishing  progress,  so  that  in 
thirty  years  it  has  nearly  trebled  its  population,  and  the  parish,  including  Pilkington,  Crom]>- 
ton,  and  other  towns,  contains  67,500  inhabitants.  There  are  here  now  65  cotton  mills  and 
140  steam-engines,  almost  all  erected  during  the  present  century. 

Some  large  towns  employed  in  other  manufactures  than  those  of  cotton  lie  on  the  borders 
of  Lancashire.  Rochdale,  near  the  western  point  of  Yorkshire,  and  in  character  a  York- 
dilre  town,  has  for  its  staple  woollen  stufl^  and  flannels,  of  which  8000  pieces  are  made 
weekly ;  fif^-seven  steam-engines  are  employed  here,  and  about  84,000  lbs.  of  cotton  yarn 
spun  in  the  week.  Warrin^on,  on  the  Mersey,  which  is  navigable  for  vessels  of  eighty 
tons  from  Liverpool,  in  Henry  yill.*s  time  was  superior  to  Manchester ;  but  it  is  now  leil 
fiir  behind.  Its  staples  of  sailcloth  and  coarse  linens  have  been  exchanged  for  cotton,  to 
which  it  adds  glass  and  pins.  Prescot  is  noted  for  the  making  of  watch-wheels,  springs, 
chains,  &c.  several  of  which  have  been  invented  and  improved  by  its  workmen.  Near  it, 
at  St  Helenas,  is  a  great  manufactory  of  plate  glass,  employing  300  persons. 


888  DESCRIPTIVE  GEOGRAPHY.  Past  IIL 

Liverpool,  the  eommereial  capital  of  Lancashire,  is,  if  possiUe,  a  still  grander  object  and 
far  Burpassing  indeed  every  other  seaport,  with  the  exception  of  the  metropolis.  Nothing 
can  bo  more  remarkable  than  the  contrast  of  its  present  state  with  its  humble  origin.  In 
the  sixteenth  century,  it  b  described  as  a  small  place  with  only  a  chapel,  having  no  pari^ 
church  within  four  miles.  It  had  then  198  inhabitants,  and  two  or  three  ships,  whose  aggre- 
gate tonnage  was  223  tons;  and  in  a  petition  to  Elizabeth,  about  the  year  1578,  it  is  styled, 
^  her  majesty's  poor  decayed  town  ;**  it  continued  gradually  to  increase  during  the  seven- 
teenth century,  till,  in  1700,  it  was  constituted  a  parish,  and  had  5000  inhabitants. 
Since  that  time  it  has  advanced  with  rapid  and  accelerated  steps ;  in  1730,  it  had  12,000 ; 
in  1760,  26,000 ;  in  1800,  56,000  inhabitants;  but  the  most  rapid  growth  has  been  between 
1811  and  1821,  when  it  rose  from  94,376  to  141,487.  The  increase  to  165,000  m  1831 
appean  less  rapid ;  but  in  fiu;t,  the  population  during  this  period  has  overflowed  into  the 
adjacent  villages,  and  swelled  them  into  large  towns ;  Toxteth-park  increased  from  2069  in 
1801,  to  24,067  in  1831 ;  West  Derby,  Kirkdale,  Everton,  form  m  fact  the  suburbs  of  Liver- 
pool, and,  added  to  it,  make  an  amount  of  203,000.  There  must  always  have  been  a  oonsi- 
denble  port  at  the  mouth  of  the  Mersey ;  but  this  estuary,  in  its  natural  navi^tiop,  could 
never  come  in  competition  with  the  Humber  or  the  Severn.  When,  however,  its  disadvan- 
tages as  a  seaport  were  partly  removed,  by  the  formation  of  docks,— -and,  much  more,  when 
it  oecame  the  basis  of  a  canal  irstem  reaching  eastward  to  the  German  Ocean,  and  sooth- 
ward  to  the  Thames,— Liverpool  could  communicate  with  an  immense  interior  circle.  It 
derived  benefit,  above  all,  from  the  cotton  manufacture  established,  on  such  an  extensive 
scale,  in  the  country  immediatelv  behind ;  the  materials  of  which  were  hrought  to  Liverpool 
from  the  opposite  side  of  the  Atlantic,  and  the  finished  fabric  thence  exported,  partly  to  the 
■une  quarter.  At  the  same  time  Liverpool  imported,  for  a  great  part  of  England  at  least, 
articles  of  consumption  from  America  and  the  West  Indies.  It  found  also  a  most  extensive 
employment  in  bringing  grain  and  provisions  from  Ireland,  and  returning  salt,  coals,  and  pot- 
tery. The  merchants  of  Liverpool,  meanwhile,  were  most  active  in  nnproving  tiiese  cir- 
cumstances, particularly  by  the  construction  of  that  immense  line  of  docks,  which  M.  Dupin 
has  described  with  such  admiration.  A  dock,  or  space  enclosed  all  round,  and  fed  with 
sluices,  in  which  the  vessels  while  they  receive  or  dischar^  their  cargoes  are  kept  regu- 
larly afloat,  without  being  exposed  to  swell,  tide,  or  current,  is  an  obvious  improvement  upon 
the  best  natural  harbour.  The  expense,  however,  is  great ;  and  it  was  not  till  1710  that 
Liverpool  began  the  first  dock  in  Britain,  called  the  Old  Dock,  which  has  recently  been  fiUed 
mp.  Twenty  yean  were  employed  in  its  completion ;  and  a  still  longer  time  in  that  of  the 
next,  or  the  Salthouse  Dock.  The  othera  were,  however,  constructed  on  a  more  extensive 
scale,  and  with  greater  rapidity : — George's  (II.)  Dock ;  the  King's  Dock,  for  Greenland 
ships  and  tobacco;  the  Queen's  Dock,  directly  for  the  Baltic  and  North  American  trade. 
On  a  still  larger  scale  have  been  constructed  the  Prince  Regent  Dock,  opened  in  1821,  and 
the  Clarence  Dock,  in  1830.  The  Brunswick  Dock,  for  the  accommodation  of  vessels  with 
cargoes  of  timber,  nearly  completes  the  present  plan,  when  the  whole  area  of  water  in  the 
docks  will  exceed  90  acres.  In  1832,  there  belonged  to  this  port  853  registered  vessels,  of 
the  burthen  of  166,028  tons.  The  customs  paid  at  the  port  amounted,  in  1765,  to  269,0001. ; 
.in  1810,  to  2,675,0002. ;  and  in  1832  they  had  risen  to  3,925,0622.  The  following  are  the 
leading  articles  of  import  in  the  year  1830 :— 792,350  bags  of  cotton,  510,000  hides,  42,000 
hogsh^s  of  sugar,  8000  hotheads  of  tobacco,  300,500  barrels  of  flour,  7800  casks  and 
7900  barrels  and  bags  of  coffee,  27,000  casks  of  palm  oil,  900  seroons  and  1430  chests  of 
indigo,  12,000  puncheons  of  rum,  31,200  bags  of  rice,  22,500  barrels  of  American  ashes, 
42,^K)  barrels  of  tar,  51,000  barrels  of  turpentine,  6200  tons  of  logwood,  5650  logs  of  maho- 
gany. The  dock  duties,  which  in  1800  were  only  23,3792.,  amounted,  in  1832,  to  170,0002. 
In  1832,  the  ships  entered  inwaids  were  10,266,  tonnage  1,361,000 ;  outwards,  8717  ships, 
tonnage  1,218,645.  Of  this,  610,000  tons  were  from  foreign  parts,  chiefly  the  United  States 
and  British  America,  the  rest  coasters,  of  which  386,000  were  from  Ireland.  The  value  of 
agricultural  produce  finom  that  country  amounted  to  4,444,0002. 

Liverpool  has  numerous  lines  of  packets  to  idl  the  principal  foreign  ports.  Every  mnnth 
four  sail  to  New-York,  two  to  Philadelphia,  one  to  Boston,  two  respectively  to  Rio  Janeiro, 
Genoa  and  Leghorn,  and  to  Lisbon ;  one  every  three  weeks  to  Oporta  The  New-York 
packets  are  first-rate  vessels  containing  splendid  accommodations  for  passengers,  and  the 
value -of  goods  conveyed  in  one  of  them  has  been  known  to  exceed  140,0002.  Trading  ves- 
sels also  are  continually  sailing  to  the  above  and  to  all  other  commercial  places  throughout 
the  "world.  An  almost  daily  communication  is  maintained  by  steam  pacxets  with  Dublin, 
Bel&st,  Glasgow,  Whitehaven,  and  all  ports  of  any  consequence  in  Ib^land,  and  on  the 
western  coast  of  England.  The  solid  construction  of  its  docks ;  the^  powerful  iron  gates  by 
which  they  are  enclosed  ;  the  long  covered  ways  where  the  goods  may  be  landed  without 
injury  firom  the  inclemency  of  the  weather ;  the  immense  magazines,  some  rising  to  the 
height  of  12  or  13  stories, — all  denote  a  gigantic  industry  and  a  magnificence  which  spares 
no  sacrifice  to  attam  objects  of  public  utility.  The  inhabitants  of  Liverpool  have  generally 
shown  the  same  spirit  in  their  other  arrangements  as  in  those  connected  with  trade.     The 
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town  ia  well  lighted  with  gas.    The  public  bnilding  have  ui  elegant  ajid  classical  character, 
aJmoBt  peculiar  to  Liverpool.     The  Tonn- 
Hall  (Jg.  164),  is  a  fine  Grecian  edifice, 
ornatnented  with  a  superb  cupola  and  ap- 
propriate statues.      The  Elichange  fbrma 
behind  it  an  elegant  square,  in  the  midst  of 
which  is  a  sculptural  composition  bj  West- 
macott,  representing  Nelson  and  his  victo- 
ries.    The  new  edifice  erected  for  a  market 
ia,  perhaps,  the  most  spacious  and  commo- 
diouB  of  any  employed  in  the  kingdom  for 
that  purpose.     There  are  also  several  ele- 
gant roodem  churches,  one  formed  of  caat- 
iron.       The   finest   view   of  Liverpool   ia 
obtained  than  the  sea,  where  the  vaal  height 
and  extent  of  the  exterior  dock  wall,  the  forest  of  masts  above,  and  the  town  behind,  make 
a  moat  irapaBingappeannce.    The  charitable  institutions  are  administered  on  a  ereat  scale, 
and  with  activitj.    Foremoat  stands  the  Blind  Asjium,  the  first  established  in  England,  which 
receives   inmates  from  all  parts  of  the  kingdom.     The  infirmary  is  in  a  very  spacious  and 
ai^  situation;  and,  among  the  other  institutions  common  to  great  towns,  the  Strangers' 
Friends'   Society  distinguishes  itself  b^  its  generous  exertions.     The  English  mercantile 
towns  generally  show  a  zeal  to  combine  intellectual  pursuits  with  those  of  wealth ;  but 
nooe,  perhaps  so  successfiilly  as  Liverpool, — one  of  whose  merchants,  white  carrying  on  an 
extensive  businesi,  produced  worts  which  rank   him   among  the  most  classical  English 
writers.     Although  this  example  be  single,  it  is  connected  with  a  eeneral  spirit,  which 
d splays  itself  in  the  liberal  procedure  of  several  individuals;  in  the  Lyceum  and  the 
Atheneum;  two  public  libraries  and  literary  institutions,  supported  by  subscription;  and  in 
a  botanic  garden,  which  ranks  as  tlie  first  that  was  formed,  and  at  least  the  third  as  to 
eminence,  m  the  kingdom.     Both  the  Atheneum  and  the  botanic  garden  owe  their  fbunda- 
tii»i  to  the  public  spirit  and   the  munificent  example  of  Mr.  I&scoe,  who  had  also  the 
magnaniiDitv  to  exert  his  powerful  talents  fiir  the  abolition  of  the  elave  trade,  in  a  town  long 
devoted  to  that  traffic. 

Lancaster,  the  county  town,  is  handawnely  built  of  a  beautiful  freestone ;  the  Town-hall 
,Q^  and  anne  other  buildings  are  handsome ; 

but  the  castle  (Jg.  165.)  forms  one  of 
the  grandest  monuments  of  the  feudal 
age.  Its  vast  extent;  its  commanding 
aite;  the  greatness  of  all  its  features, 
even  now,  when  three  of  its  seven  towers 
are  fallen  into  ruin;  produce  the  moat 
powerful  impresaion.  It  has  been  con- 
verted into  a  well-arranfed  prison  for 
the  county.  Lancaster, 'Uiougii  its  river, 
the  Lune,  is  not  navigable  tor  vessels  of 
more  than  250  tons,  poaseses  73  sail. 
'  It  builds  some  ships,  makes  sailcloth, 
and  manufactures,  upon  a  small  scale, 
Li«uur  CMk.  ^jjjjjg  i^jj^  fabrics.     About  a  mile  6oca 

it,  the  lADcaater  Canal  ia  carried  over  the  Lune  by  a  very  noble  aqueduct  bridge. 

The  counties  of  Cumberland  and  Westmoreland,  or  the  country  of  the  Lakee,  form  a  bold 
•ad  peculiar  region,  presenting  a  striking  contrast  to  thoee  recently  surveyed;  being  enriched 
neither  by  natural  wealth,  nor  by  human  bdustrv.  Wide  ranges  of  high  and  rocky  moun- 
tains, encloeiiuf  long  lakes  and  narrow  vales,  aflord  scanty  space  for  the  plough.  A  great 
propoilion  of  these  ^lls  and  moors  is  absolutely  barren ;  in  the  more  fiivoiired  spots  the  her- 
bage is  ol^n  scanty ;  and  even  the  arable  tracts  are,  in  general,  fit  only  for  the  coarser 
grain  of  oats.  But  the  multitude  of  mountains  crowded  together,  their  bold,  perpendicular, 
and  often  imiiecting  forms;  the  pleasing  though  not  extensive  lakes,  and  soft  pastoral 
valleys,  which  they  enclose,  render  this  the  moat  beautiful  country  of  England,  and  the 
favotuite  resort  of  all  the  admirers  of  the  picturesque  and  snblime. 

Three  divisions  are  distinctly  seen  in  these  counties,  reaching  from  north  to  south.  I.  A 
plain  eastward  of  the  mountains,  through  which  the  high  rood  runs  by  Kendal  and  Carlisle 
to  Londoo.  n.  The  mountains  and  lakea,  occupying  the  laiger  portion  of  their  sur&ce. 
m.  A  aea-ceast,  ccmtaining  some  harbours  of  importance. 

The  first  part  consists  of  a  plain,  which,  thoufrh  narrow,  is  in  many  places  fertile ;  and 
contains  seme  large  towns.  In  the  northern  part  is  "  merry  Carlisle,"  long  dietineulshed  in 
the  bcffder  snnats,  and  the  scene  of  interesting  events  in  the  conlest  of  1745.  CarTiele  being 
a  military  post  of  the  first  consequence,  ita  castle  and  walls  were  considered  a  model  ot 
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atrength,  according  to  the  ideu  of  the  middle  ages;  the  cutlieilral  m  an  ancient  edifice,  still 
nearly  entire,  in  the  heavy  Saxon  style.  Carliele  has  of  late  begun  to  carry  on  wme  msnu- 
&Kture,  chiefly  cotton ;  also  woollen,  linen,  and  a  few  minor  ajticles,  A  canal  crainecta  it 
with  the  Solway,  and  enables  it  to  employ  some  shipping.  Eastward  from  Carlisle  is  thn 
great  debsteable  line ;  and  near  Brampton  is  Naworth  CoEtle,  that  powerful  station  nhero 
Lord  William  Howard  undertook  to  bridle  the  license  of  tlie  border.  Vet,  however  stn»g, 
it  Ginns  rather  a  darb  border  keep,  thai)  a  display  of  feudal  gtandeur.  Lord  Howard > 
apartments,  which,  with  their  books,  furniture,  and  amiouT,  remain  almost  undisturbed,  am 
separated  by  Ibur  strong  doors  from  the  rest  of  the  castle ;  and  secret  posnges  lead  to  every 

Ert,  and  to  the  dungeons  beneath.  Farther  south  is  Kendal,  the  chief  town  of  Weetmcre- 
id;  a  considerable  place,  with  an  old  manufactory  of  woollens  bearing  its  name,  and 
Borne  of  cotton  and  leather.  Buitoa  and  Eirby  Lonsdale  are  small  neattowoa  on  the  border 
of  l^ncashire. 

The  second  division  comprises  the  country  of  the  T,akes,  forming  the  peculiar  cb&racter- 
^'"'  istic  of  the  country,  and  chiefly  distin- 

guished by  its  scenery.  UUswaler,  (_fe. 
166.)  divided  into  throe  reaches  TEe 
mountains  ore  numeroui^  etcr'p  and  lofly, 
not  broken  or  impending,  but  of  a  bold 
and  swelling  form.  The  two  highest  in 
the  region  are  Helvellyn,  and  the  square 
i  '    rocky  mass  of  Stone  Cross  Pike,  rearing 

their  almost  perpendicular  fomia  to  an 
amazing  height  above  the  wooded  hills 
which   cluster  round    them.      Opposite 
,,  rises   the  immense  precipitous  Fteep  of 

'^"•■"•"-  Place  Fell ;   and  the  whole   produces  a 

scene  f)f  solemn  and  simple  grandeur.     .4t  Patterdale,  tliough  the  features  be  grand,  the 
beHUtifiil    predominates.      From    the 
meadows  bordering  the  lake,  Lbe  nu- 
merous glens  btanching  oli^  with  the 
'  scattered  abodes  of  the  sl>ephenls  and 
.  dalesmen,  present  one  of  the  sweetest 
of  alpine  pastoral  scenes.    Keswickur 
'   Derwentwater  (JJ^.  167.)  is  of  equal 
grandeur,  but  a  quite  difierent  aspecL 
The   mountains  preserve   no   regular 
form,  but  are   broken,  sbUtered,  im- 
pending, shooting  into  a  thousand  fan- 
Ktaaici  L«Vo  tastic  uiapes ;  and  though  they  do  not' 

{Utjduce  the  same  grand  uni^  of  elTect,  astonish  by  a  continual  change  of  scenery.  In 
the  wooded  cliffi  and  waterfaU  of  Lodore  (Jg.  16a), 
and  on  the  rocks  of  Borrowdale,  nature  seems  to  have 
sported  her  wildest  fancies.  Yet  exquisite  beauty  in 
here  mingled  with  horrors,  particularly  in  the  views  of 
the  lake  (nnu  the  south,  with  Skiddaw  behind;  and  in 
a  lovely  rural  vale,  which  runs  alinig  its  nortliem  bor- 
der, and  is  seen  to  peculiar  advantage  frcm  the  road  to    - 


Ambleside,  Windermere  C%.  169.),  is  of  much  wider  extent ;  not  shut  in  by  ra 
cli^  but  bordered  by  wooded  and  ontamented  hills.  Around  its  noithera  biuikis,  however, 
is  ranged  an  amphitheatre  of  very  high  mountains,  which,  with  their  varied  summits,  form 
a  sublune  background  to  all  its  landscapes.  These  are  generally  grand,  open,  diflusive,  and 
extended.     The  other  lakes,  Ckinistou,  Giasmere,  Buttermere,  Cromack,  Wastdale,  Eiuier- 
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dale,  have  attractions  for  the  admirera  of  nature.  In  this  district,  the  only  places  to  which 
the  name^of  towns  could  be  given  are  Keswick  on  Derwentwater,  and  Ambleside  on  Win- 
dermere ;  and  even  these  are  only  large  villages,  supported  by  the  resort  of  travellers,  and 
by  some  persons  of  distinction  who  are  induct  to  reside  there  by  tlie  beauty  of  the  neigh- 
bourhood. 

The  third  division  consists  of  the  sea-coast  The  most  considerable  port  is  Whitehaven, 
which  has  become  flourishing^  in  consequence  of  the  immense  coal  mines  found  and  worked 
in  its  immediate  vicinity.  Some  of  them  have  a  depth  of  320  yards,  supposed  to  be  greater 
than  any  other  in  the  world ;  and  some  extend  several  miles  beneath  the  sea.  The  total 
quantity  worked  is  estimated  at  100,000  chaldrons,  chiefly  exported  to  Ireland :  besides  which, 
Whitehaven  has  pushed  its  trade  to  Africa,  America;  and  the  West  Indies ;  and  carries  on 
much  ship-building. 

SuBSECT.  5. — Western  Chunties. 

The  western  counties  form  the  last  division  of  England  Proper,  comprising  the  counties 
south  of  the  Mersey,  which  form  the  western  boundvy  of  EIngland.  This  extensive  Ime 
has  scarcely  any  character  which  can  be  said  generally  to  apply  to  it  We  mention  Cheshire, 
Shropshire,  Hereford,  and  Monmouth,  as  bordering  on  Wales,  and  the  last  three  partaking 
somewhat  of  its  rude  and  romantic  character;  Worcester,  Gloucester,  and  Somerset,  occu- 
pying the  fine  valley  of  the  Sevem,~«  region  filled  with  commerce  and  cultivation,  and 
containing  several  great  cities ;  lastly,  Cornwall  and  Devon,  the  extreme  comer  of  EIngland, 
but  marked  b^  a  mild  climate,  rich  mines,  and  a  surfiice  agreeably  diversified. 

The  soil  of  Cheshire  is  generally  fit  for  all  the  purposes  of  agriculture,  particularly  in  the 
valley  of  the  Dee :  but  the  dairy  is  the  branch  pursued  with  peculiar  success ;  and  it  pro- 
duces the  cheese  which,  bearing  the  name  of  the  country,  equals  in  richness,  though  not  in 
delicacy,  any  other  in  Britain.  There  are  valuable  mines  of  coal,  and  some  of  iron ;  but 
the  mineral  substance  of  which  Cheshire  chiefly  boasts  is  salt  The  pits  were  discovered 
about  a  century  and  a  half  ago,  at  Northwich,  Middlewich,  and  Nantwich,  and  have  proved 
of  the  highest  importance  to  the  nation,  at  once  for  internal  consumption,  for  the  curing  of 
fish,  and  for  exportation. 

Chester  is,  perhaps,  the  city  in  Britam  which  bears  the  most  venerable  character  of 
antiquity.  The  very  name  implies  a  Roman  camp,  the  form  of  which  is  still  preserved  in 
the  direction  of  its  principal  streets.  The  efllect  is  heightened  by  the  mouldering  red  stone, 
of  which  its  most  ancient  edifices  are  built  The  principal  streets  have  a  very  peculiar 
structure.  The  lower  story,  which  has  been  hollowed  out  of  the  rock,  consists  of  shops, 
above  which  is  a  paved  way  covered  by  the  projecting  upper  story ;  but  the  middle  part  of 
the  house  appears  thus  retired  firom  the  open  street  behind  this  species  of  arcade.  The 
arrangement  is  neither  very  elegant  nor  very  convenient  The  castle  of  Chester  presents 
a  very  complete  specimen  of  early  military  architecture ;  connected  with  it  is  a  range  -of 
handsome  Grecian  buildings,  containing  the  barracks,  county  hall,  and  county  gaol.  The 
cathedral  displays  considerable  grandeur,  and  has  a  very  elegant  chapter-house.  The  im- 
provements on  the  Dee  enable  vessels  of  300  tons  to  come  up  to  Chester,  which  has  62 
vessels,  of  above  4000  tons ;  yet  its  trade  with  Ireland  has  been  transferred  to  Liverpool. 

Of  the  other  towns,  the  most  remarkable  are  those  near  which  the  salt  mines  are  situated, 
particularly  Northwich.  There  are  fourteen  pits  of  rock  salt,  and  between  thirty  and  forty  of 
brine  salt  The  rock  salt  is  hard  and  brown ;  the  pits,  after  being  dug  to  a  ccrtam  depth, 
are  excavated  horizontally,  leaving  a  portion  of  the  salt  for  a  roof.  They  thus  form  apart- 
ments, often  of  more  than  an  acre  m  extent;  and  the  reflection  of  lights  from  the  mineral, 
like  that  of  numberless  precious  stones,  produces  a  magical  effect  Stockport  and  Maccles- 
field have  flourished  greatly  in  consequence  of  the  introduction  from  Lancashire  of  the 
cotton  manufacture,  to  which  Macclesfield  adds  some  branches  of  that  of  silk. 

Among  the  seats  are  Eaton  Hall,  a  magnificent  Gothic  edifice,  which  Earl  Grrosvenor  has 
erected  at  an  expence,  it  is  said,  of  400,000/. 

Shropshire,  or  Salop,  consists  chiefly  of  a  wide  plain  watered  bv  the  Severn.  On  its 
eastern  border  it  shares  to  a  great  extent  in  the  mineral  wealth  of  Staffordshire,  coal  and 
iron.  These  are  carried  on  in  a  remarkable  manner  at  Colebrook ;  a  deep-wooded  vale  on 
the  Severn,  here  traversed  by  the  first  iron  bridge  erected  in  ^e  kinj^m.  This  county  is 
also  interesting  to  the  student  of  English  history;  many  spots  having  been  the  scenes  of 
remarkable  events,  on  which  the  destinies  of  the  kingdom  have  depended. 

Shrewsbury,  the  capita],  is  particularly  rich  in  memorable  recollections.  Being  the  strang- 
est fortress  on  the  western  marches,  it  became  a  rendezvous  of  the  royal  army,  both  fi>r 
overawing  the  Welsh,  and  for  northern  expeditions ;  many  of  the  streets  are  narrow,  wind- 
ing, and  irregular,  and  the  old  and  new  buildings  too  closely  intermingled ;  only  a  small 
part  of  the  castle  remains ;  St  Mary's  church  is  elegant  and  entire.  The  free  school, 
founded  by  Edward  VI.  and  Queen  Elizabeth,  has  produced  several  eminent  teachers  and 
pupils,  Shrewsbury  is  praised  for  its  house  of  industry,  and  for  the  arrangement  of  its 
county  gaoL 


803  DESCRIPTIVE  GEOGRAPHY.  P*»t  m. 

Ludlow,  an  aocient  town,  wm  frequently  the  residence  of  royalty,  and  the  regulir  atatkn 
of  tboae  powerful  officers  the  Lords  PresidentB  of  the  MarchetL  The  castle,  placed  on  a 
wooded  rock  overhanging  the  Terne,  was  considered  one  of  the  strongest  places  in  the  king- 
dom. In  its  vicinitj  occurred  many  of  the  most  distinguished  events  u  the  contest  between 
the  houses  of  York  and  Iiancaster.  It  was  aAerWards  dismantled ;  jet  remained  a  qilendid 
private  mansion,  in  which  Milton's  "  Comus"  was  first  performed,  and  where  Butler  wrote  a 
part  of  bis  "  Hudibras."  It  is  now  entirely  roofless  aiid  covered  with  ivy,  but  still  adonia 
the  town,  which  is  well  built  and  pleasantly  situated. 

Herefbrd  and  Monmouth,  two  demi'Welah  counties,  fill  the  interro]  fnxn  Shrapflhire  sooth- 
wards  to  the  fiiistol  Channel.  Being  traversed  by  the  Wje,  the  most  pjctureaqne  of  the 
Eiiglish  rivere,  thev  vie  in  beauty  wiui  almost  any  part  of  Uie  kingdom.  The  chief  iiidnBti7 
is  in  the  rearing  offhiit,  and  the  whole  country  is  as  it  were  covered  with  orchaida;  hence 
Herefbrd  draws  its  staple  production  of  cider  and  perry,  in  peculiar  abundance  and  perfectioo. 
The  crop  is  precarious ;  but  in  a  good  year  the  produce  of  an  acre  will  be  irora  eiekteen  to 
t^r,  twenty-lour  hogsheads,  sometimes  of  such  line  quality,  that  It  will 

Bell  from  the  press  at  201.  a  hogshead.  The  western  district  of 
HerefonI  produces  also  a  large  quantity  of  hope,  and  baa  one  of 
the  finest  breeds  of  cattle  in  the  hingdcm,  both  for  draught  and  feed- 
ing. The  breed  of  sheep,  called  Hyeland  {Jig.  170.),  besklea  the 
excellence  of  their  flesh,  bear  the  very  finest  wool  in  the  kingdom. 
Monmouth  is  not  so  fertile :  its  chief  wealth  is  mineral,  cool  being 
most  abundant ;  and  iron  works  are  established  to  such  an  extent, 
Br'iud  BbMp.  (Ijjii  (jjgy  ijj^jjg  ^^  known  to  produce  a  thousand  loos  m  the  week. 

Of  the  towns,  Hereford  bears  venerable  marks  of  anti(]uitj,  particularly  its  cathedral,  Dot- 
■  —  withstanding  the  mil  of  its  principal 

\  tower.  Ross,  once  the  residence  <tf 
Mr.  Kyrle,  celebrated  by  Pope  as 
"the  Han  of  Roas,"  is  a  beautiiol 
village,  considered  as  a  sort  of  centre 
of  the  picturesque  scenes  of  the  Wye. 
The  towns  of  Monmouthshire  are 
small.  The  capital  has  a  limited 
trade  along  the  Wye;  but  its  situa- 
tion, in  a  deligh^l  country,  has 
attructed  the  neighbouring  gentry. 
There  are  still  remains  trf  its  once 
powerfiil  castle,  and  of  a  Benedictine 
priory.  A  few  miles  from  MiMUDoath 
IB  Tintera  Abbey  (Jtg.  171.),  the  mart 
''',iitrm  A).tKj.  picturesque,  perhaps,  of  all  the  EngliA 

tDotiastic  lomains.  This  arises,  not  merely  from  its  extent  and  beauty,  although  thes«  be 
gteat:  but  &om  its  roofless  and  ruined  state,  whence  the  walls,  both  within  and  without, 
are  overgrown  with  luxuriant  ivy,  ""1  de- 
caying art  and  nature  are  blended  twether. 
In  another  direction  is  Ragland  casUe,  the 
seat  of  the  dukes  of  Beaufort  0^.  172.), 
and  considered  one  of  the  strongest  of  the 
ancient  fortresses ;  hot,  after  the  gallant  de- 
fence made  b;  the  marquess  of  Worcester 
for  Chaj-Ies  L,  "Cromwell,"  says  Gilpin, 
"laid  his  irm  hand  upcm  it,  and  shattered  it 
to  ruins;  to  which  it  owes  Its  present  pic- 
turesque form."  Chepstow,  at  the  mouth 
of  the  Wve,  is  a  neat  town,  and  carries  od 
RM>>>d  CMih.  some  trade.     It  is  chiefly  interesfing,  how- 

the  most  striking  of  all  the  mighty  fortresses  of^wLles.^HveT^iThSU^to'^^r^ 
mam,  with  the  outer  walls  of  a  magnificent  chapeL 

Woreester  and  Gloucester  occupy  the  lower  valley  of  the  Severn,  which  there  becomes  a 
mer  ot  the  firet  magnitude.  This  valley  is  broad,  smooth,  and  fertile,  yet  nowhere  degeno- 
rates  mto  a  dead  unvaried  level.  Worcester  has,  on  the  west,  the  Malvern  Hills,  sotne  of 
whose  summits  rise  to  the  height  of  nearly  1600  feet  Gloucestershire,  again,  has  to  tbe 
easlthe  Colswold  Hdls,  more  rugged,  though  not  so  elevated ;  while  to  the  west  an  the 
ni^red  remains  of  the  Forest  of  Dean.  Worcestershire  has,  besides,  the  valley  of  the  Lower 

°t^£  Evesham,  fiuned  for  their  beauty  and  fertility.  The  vales  of  these  fine  eomties 
are  ntted  for  produce  of  every  description,— grain,  fruits,  pasturage,  with  some  preference  of 
the  two  latter.     Gloucester  is  particularly  distinguished  fe  italairies,  which  produce  that 
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rich  cheese  welt  koown  under  its  name.  The  best,  <a'  doable  Gloacefter,  is  produced  in  the 
nle  ot  Berkelejr,  situated  «lcmg  the  lowest  put  of  the  course  of  the  Severn.  Both  countie*  ' 
have  Bouriahiii^  nunu&cturea,  though  not  on  the  vast  scale  of  the  ootthem  diatiiclo. 
Gloaeester,  in  pajticul&r,  has  a  veiy  extensive  fabric  of  fine  woollens,  carried  on  through 
numberless  villages,  in  what  are  called  "  the  Bottoms,"  a  range  cf  leiritorf  along  the  lowei 
put  of  the  Cotswold  Hills.     Its  scarlet  and  blue  wodjena  are  in  particular  repute, 

Worceaier  is  a  cmaiderable  and  very  handsome  city,  the  ptincipol  streets  being  specious 
and  regular,  with  many  good  bouses,  and  presenting  a  general  air  of  neatness  tlm  comlbrL 
It  is  of  high  antiquity,  Uie  cathedral  (_fig.  173.)  having  been  tbnndcd  in  the  7Ui  century, 

though  Uie  present  slructure  wasalmoetea- 

tirely  erected  in  the  13th  and  14th  centuries. 
It  is  of  great  extent,  simple  and  august, 
without  the  rich  ornament  which  diatiu- 
,  guishes  some  others.  It  contains  the  tomb 
of  King  Ji^m,  one  of  the  most  ancient  in 
England ;  also  that  of  Prince  Arthur.  Wor- 
cester ia  chiefly  noted  In  history  for  the 
great  battle  in  which  Cromwell  tot^ly  routed 
the  Bcots  army,  and  compelled  Charles  II. 
to  quit  England  as  a  fljgitive.  The  city  has 
lost  ila  woollen  manubcture ;  but  baa  still 
one  of  porcelain,  the  finest  in  the  king- 
dom. Fifteen  different  materials  are  ns^, 
WiRirtn  CbiLgdiii  chiefly  white  jpranile,  and  steatite  ftoni  Corn- 

wall ;  uid  every  piece  posses  thnmgh  twenty-three  hands  before  it  is  brought  to  perfectirai. 
Gloves  are  also  made ;  and  there  is  a  conndeiable  trade  up  and  down  the  Seveni. 

Kidderminster  is  large  and  Bourishine',  in  consequence  of  a  very  extensive  manuftctory 
of  carpets.  Droitwich  is  noted  for  lis  sut  springs.  They  are  covered  with  a  deep  stratum 
of  gypsum:  and  for  a  long  time  the  salt  was  made  only  from  the  brine  which  penetrated  this 
bed ;  but,  about  a  century  ago,  it  was  bored  through,  when  the  brine  rushed  up  in  vastquan- 
tities,  and  a  large  salt  river  was  found  to  flow  beneath.  Thus  the  aalt  can  now  be  procured 
in  any  quantity,  and  supplies  a  great  part  of  Enghmd. 

Gloucester  ia  also  an  ancient  and  fine  city,  Oiough  not  quite  so  large  as  Worcester,  It 
bears,  in  the  arrangement  td'  its  streets,  the  marks  of  having  been  a  I^man  station.  It  was 
formerly  also,  a  ^ace  of  great  streneth.  The  manner  in  which  it  fVequentlj  baffled  the 
utmost  eflbrta  of  Charles  I.  was  one  of  the  circumstances  which  contributed  moat  to  the 
downlall  of  the  royal  cause.  The  most  conspicuous  feature  at  present  is  the  cathedral, 
built  in  the  Saxon  and  Norman  styles,  between  the  lltb  and  ISth  centuries.  The  beautiful 
lightness  or  its  tower ;  its  eiist  window,  said  to  be  the  largest  in  the  kingdom ;  and  its  whis- 
pering gallery ;  attract  peculiar  notice.  The  gaol,  built  at  an  expense  of  40,00(M.,  afforded 
one  of  Uie  first  applicatims  of  the  beneficent  principles  of  Howard.  Pins  are  the  chief 
manu&cture  of  Gloucester;  and,  email  as  the  article  is,  the  mle  iaso  great  aa  to  render  the 
amoont  it  returns  considerable.  Its  trade  has  been  much  obstructed  by  the  bad  navigation 
of  the  Severn;  but  since  the  parallel  line  of  the  Berkeley  Canal  has  just  been  completed,  by 
which  large  ships  can  come  up  from  the  Channel,  Gloucester  ia  placed  almost  on  a  fboting 
with  Bristol. 

Cheltenham,  by  the  tame  of  its  wateis,  and  its  attractions  aa  a  place  of  fashionable  reeorV 
has  become  a  greater  and  more  crowded  place  than  Gloucester.  The  watera  are  at  oner 
saline  and  chalybeate ;  and,  being  thus  both  tonic  and  aperient,  are  efficacious  in  indiges- 
tion, biliary  alTections,  and  similar  disonlers.  Cheltenham  now  ranks  second  only  to  Balli, 
both  aa  a  resort  for  invalids  and  a  gay  rendezvous  of  the  fashiooable  world. 

There  are  other  interesting  towns  in  Gloucestershire,  Tewkesbury  has  in  close  vicinity 
the  "Bloody  Meadow,"  on  which  was  fought  the  great  battle  which  finally  crushed  the  Ibr- 
toites  of  the  house  of  Lancaster.  Placed  at  the  junction  of  the  Bevem  and  Avon,  it  is  a 
venerable  old  town,  containing  the  Abbey  church  a  remnant  of  that  grand  monastery,  of 
which  the  superior,  bring  a  mitred  abbot,  sat  in  the  House  of  Peers.  Cirencester,  a  town  of 
great  historical  name,  covers  only  part  of  its  ancient  site,  but  contains  one  of  the  finest  parochial 
churches  in  the  kingdom.  Stroud  is  the  centre  of  the  woollen  nmnufiicture  carried  on,  not 
in  itself,  but  in  the  surroundbg  valleys,  and  raising  the  populatirai  of  the  pariah  to  42,000. 
Bristol  we  ehall  consider  as  belonging  to  SomeraeL 

Of  (he  seats  the  most  interesting  is  Hagley,  the  grounds  of  which  Lord  Lyttellon  adorned 
with  classic  taste.  Near  it  is  the  interestiiw  spot  of  the  Leasowes,  embellished  by  Shen- 
slone  with  all  the  taste  of  a  poeL  Berkeley  Castle  is  a  grand  castellated  edifice,  ahnost  as 
oU  as  the  Conquest,  and  the  scene  of  Edward  IL's  desith;  retaining  still  its  antique  cha- 
racter. 

Somerset  has  vales  almost  as  extensive  as  those  of  Gloucester,  yet  it  is  crossed  by  lontr 
nnges  of  those  rugged  hills  which  pervade  all  the  extreme  west  of  England.    The  most 
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euterlj  are  the  Hendip  Hilla,  rich  in  miDenJ  atores ;  brther  WMt  sre  Um  Quutlock  Hills, 
*  while  on  Ihe  borden  of  Devon  lies  Exmoor  Forest,  the  moat  elevated  of  all  these  tracts — its 
bigheot  point  Dunkerry  Beacon,  being  1668  feet  high.  The  prevailing  busbuidrj  is  pas- 
turage, chiefly  of  rich  natural  grass;  and,  besides  a  number  of  cattle  sent  to  the  Londoo 
mukeU,  the  (uiry  is  a  great  branch  of  industry.  Cheddcr  cheese  i«  considered  equal  to  an; 
in  England ;  and  t,  great  quantitv  of  what  is  called  Gloucester  is  produced  in  Somerset 
The  orchards  are  extensive,  and  cider  and  perry  nearly  as  abundant  as  in  the  counties  on 
the  Severn.  The  Uendip  Hills  yield  excellent  cool,  lead  of  fine  quality,  and  calamine.  The 
manufactures  ore  considerable,  both  wallen  and  Iben;  the  Ibnnerchiefiy  of  the  finer  sorts; 
the  latter,  mostly  dowlas,  tickens,  and  sail-cloth. 

Brialal,  since  we  have  attached  it  to  Somerset,  must  hold  the  first  place.  Thb  city 
ranked  long  as  aecwid  to  the  metrnpolia  in  commercisJ  importance ;  but  in  the  course  of  the 
last  century,  it  has  remained  nearly  stationary  in  extent  and  population,  though  not  in  wealth. 
In  1736,  it  hod  80,000  inhabitant;  in  1621,  87,771 ;  but  in  ISai,  with  its  auburts,  104,886, 
It  has  still  a  very  extensive  trade,  chiefly  with  Wales,  Ireland,  and  the  West  Indies.  Nor 
does  its  spirit  seem  abated;  since,  m  1800,  it  cranpleted,  at  an  expense  of  60,0001,,  a  series 
of  extensive  improvements,  b;  which  the  rivers  Avon  and  Frome  were  spread  out  into  vast 
basins,  for  the  coaimodious  reception  of  vewels.  The  monu&ctures  of  Bristol  ore  very  cm- 
•iderable ;  its  glass-works  are  twenty  in  number ;  its  brass  founderiea  the  most  extensive 
in  the  kingdom ;  to  which  it  adds  shot,  pottery,  Sic,  In  1832  there  belonged  to  it  286  ships, 
of  the  burthen  of  46,567  tons.  The  amount  of  curtoms,  in  1631,  was  1,168,978^..  chiefly 
from  duties  on  West  India  produce ;  and  there  entered  its  port  3547  vessels,  of  the  bur- 
then of  625,000  Ions.  It  has  still  the  renwins  of  a  magnificent  cathedral,  and  the  fiean- 
tiful  church  of  SL  Mary  Redclifle,  with  many  interesting  monuments.  The  old  interior  of 
Bristol  is  ill-built  and  inconvenient ;  but  the  merchants  in  the  new  quarters  of  the  city  bare 
reared  some  handsome  streets  and  squares.  BrinUil  has  wells,  considcrad  very  efficacious^ 
especially  in  consumptive  cranplaintc  Visitera  chiefly  resral  to  the  beautiful  village  of  Clif- 
ton,  about  a  mile  distant,  amid  the  romantic  rocks  of  SL  VincenL  Bristol  stands  ctMwpien- 
ous  for  its  beneficent  institutions,  in  which  thoae  lor  education  stand  prominenL  Chal- 
tertm,  Southey,  and  Cderidge  were  natives  of  Bristol. 


lie  name  of  Bath  (jig.  174.)  implies  the  circnmstonce  to  which  fi-om  the  earliest  agesit 
has  owed  its  importanca.     The  Romans  made  it  oae  of  tJieii  principal  stationo,'  and  buitt 


■plendid  baths,  of  which  the  remains  have  been  discovered.  Near  the  middle  of  the  last 
century,  it  became  very  distinguished  as  a  scene  of  lashionable  residence,  and  ccotinued 
to  increase  till  recently,  when  its  attraction  was  sliared  by  Cheltenham  and  some  itewer 
places  of  resort  It  became  the  most  beautiful,  we  may  nearly  say  the  only  beautiful,  citj 
in  England.  The  houses,  built  of  a  fine  freestone,  while  thoae  of  almost  all  the  other  great 
towiu  ore  of  brick,  have  a  decidedly  superior  aspect ;  and  several  of  the  streets,  as  Great 
Pulteney  Street,  the  Crescent,  the  Parades,  &c.,  being  not  onlycompoeedof  fine  houeea,  bat 
formed  rai  a  regular  plan,  may  vie  with  the  finest  in  Europe.  The  city,  moreover,  rising-  by 
a  gentle  ascent  from  the  Avon,  large  portions  of  it  may  often  be  seen  at  once  in  the  most 
advantageous  points  of  view.  The  pump-room,  the  oseembly-ruom,  and  every  structure 
raised  &t  the  sick  or  the  gay,  ore  unequalled  in  nilendour.  Bath  has  a  Gothic  cathedral, 
one  of  the  latest  built,  and  on  a  small  sc«le,  but  the  most  highly  ranamented  in  the  kinff- 
doni ;  the  chief  beauty  is  iu  the  west  front 
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Other  venerable  and  intereaUitf  cities  «re  found  in  Somenntihire.    Wells  is  chieS; 
distinguisbed  by  a  cathedral  (_fig.l1b.),  which  nnks  with  Ibe  finest  in  England.    The 
western  fitmt,  built  in  the  13th. century, 
ia  one  of  the  most  splendid  specimens 
existing  of  the   li^bt  and  highlji   orna- 
mented Gothic.    In  the  interior,  a  chapel 
dedicated  to  the  Virgin  ia  much  admired; 
the  rest  is  Saxon,  and  beavj.    About  two' 
miles  distant  is  Wookey  Hole,  a  natural 
cavern ;  the  aperture,  at  first,  merely  al- 
lows one  man  to  pose ;  but  it  scxm  opens 
^  into  a  succession  of  large  apartments, 
filled  with   spars,   concretions,   petrifhc- 
w«ik  CiiiaiHiai.  tions  of  tho  moat  iBntaslic  Ibnns.    A  sub- 

terraneous river  prevents  &rther  advance.  Glastonbury  contains  the  small  remains  of  the 
most  extensive  DMoastery  in  the  kingdran;  which,  with  its  various  gardens  and  offices, 
covered  sixty  acres,  supported  500  monks,  and  enjoyed  a  revenue  of  25,0001.  Even  the 
church  atUched  to  it  rivalled  the  greatest  of  the  English  cathedrals.  Bridgewnter  and 
TVtmtoD  are  towns  of  note  in  history,  which  cari^  on  some  trade  and  manufactures.  Wel- 
lington gives  a  title  to  the  greatest  commander  ol  the  age,  in  wboee  honour  a  pillar  is  there 
eiectad.     Frrane  is  a  large  and  flourishing  town,  employed  in  the  woollen  manufacture. 

Devcaishire  ia  traversed  by  ridges  of  hills,  low,  broad  otul  flat,  which,  seen  &om  a  beigfatt 
appear  often  as  one  uninterrupted  plain ;  but  on  mbuler  inspection  are  found  separated  by 
deep  valleys  called  coombi,  walled  in  by  the  steep  sides  of  the  hills.  This  stractuco  pro- 
duces many  sequestered  and  romantic  sites ;  it  rendera,  however,  many  of  the  roads  steep  and 
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•oinmits,  and  the  valleys  chiefly  under  wood  or  lying  waste.  Oh  the  other  hand,  the  Vale 
c^  Exeter,  and  what  are  called  the  Hams,  in  the  southern  districts,  are  distinmiished  tx 
fertility,  which  ia  rather  heightened  than  injured  by  the  moderate  inequalities  of  the  surftce. 
Grain,  cattle,  sheep,  potatoes,  excellent  cider,  are  raised  according  to  the  situation,  and  are 
«11  generally  good.  The  cattle  are  of  a  very  superior  breed,  both  for  feeding  and  draught 
Devonshire  does  not  rank  hish  as  a  manu&cturing  county ;  yet  woollens  ate  made  to  some 
extent  in  Exeter  and  severd  other  places.  Fishing  is  carried  on  with  spirit  and  success, 
,  both  in  Um  sea  and  in  the  rivers ;  of  which  last,  the  Exe  and  the  Tanxr  are  the  principaL 
The  Western  Canal,  joining  the  two  cttannels,  passes  chiefly  through  Devonshire. 

Exeter,  the  capital,  is  an  ancient  and  pleasantly  situated  town,  near  the  mouth  of  the 
Bze.  In  consequence  of  its  advantages  for  education  and  society,  many  of  the  eentry  fhns 
di&reat  parts  d*  the  counFy  have  made  it  their  residence.  Its  manulaclure  and  export  of 
serges  and  kerseys  bqve  declined,  but  are  still  coasideiahle ;  the  East  India  Company  taking 
them  to  the  annual  value  of  MftOOOI.  The  cathedral  holds  a  high  rank  among  ecclesiasti- 
cal antiquities.  Some  part  of  it  is  traced  to  the  ninth  century ;  but  the  greater  proportion 
belong  to  the  thirteeoth  and  fourteenth.  The  painted  east  window,  and  the  bell  of 
13,500  Ibe.  weight,  the  gifl  of  Bishop  Courtenay,  «re  particularly  noticed.  Some  modem 
embellisbraents  have  been  added. 

Plymouth  is  the  most  important  of  the  towns  of  Devwishire,  and  one  of  the  great  naval 
uaeoals  of  :&itain.  The  main  and  central  depAts  lie  at  Portsmouth  and  on  the  Thames; 
but  it  is  important  that  the  fleets  should  have  this  exterior  station,  where  they  mav  rendez- 
vous, and  receive  their  final  equifsnent  and  supplies  before  leaving  the  Cimnnel ;  where 
also,  when  exhausted,  they  may  put  in  and  refit.  The  Plym  and  the  Tamar,  at  their  juno- 
tioti,  form  an  estuary  of  nearly  two  miles  broad,  compoeing  a  harbour,  or  rather  a  series  of 
harbours,  capable  ol^^  containing  2000  vessels  in  a  state  of  perfect  security.  In  that  of  Ha- 
moaze,  on  the  Tamar.  100  sail  of  the  line  may  be  nfely  moored.  Catwater,  the  port  at  the 
mouth  (tf  the  Plym;  and  Sutton  Pool,  immediatsly  adjoining  the  town;  are  both  excellent  and 
extensive.  Plymouth  Bay  forms  also  an  excellent  roadstead,  though  exposed  to  the  heavy 
swell  which  came  in  from  the  Atlantic.     To  remedy  this,  government  undertook  that  stu- 


pendous work  the  Breakwater,  a  mole  formed  by  immense  stones  heaped  npcsi  each  Other 
stretching  across  the  entrance,  and  at  a  certain  distance  from  either  ^ore  (Ji/f.  176.),   The 
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expense  wu  l,170t,000l. ;  ind  the  quantity  of  stone,  2,000,000  tons.  It  has  com- 
pletely answered  expectation;  and,  in  proportion  as  it  has  advanced,  has  rendered  the 
roadstead  more  secure.  As  the  approach  was  also  rendered  dangerous  by  the  Eddystooe 
rocks,  a  lif  ht-house  has,  after  much  difficulty  and  several  unsuccessful  trials,  been  erected 
there  by  Mr.  Smeaton,  sufficiently  firm  to  withstand  the  furious  assaults  of  the  Atlantic 
waves  to  which  it  is  exposed,  rlymouth  is  now  divided  into  two  nearly  equal  parts—- 
Plymouth  and  Plymouth  dock,  at  the  mouth  of  the  Tamar,  recently  called  Devonport,  and 
raised  to  the  dignity  of  a  separate  borouffh.  The  dock-yard  is  most  superb ;  3500  yards  in 
length,  and  firom  1000  to  1600  in  breadUL  All  the  establishments  connected  with  it,  th» 
ropery,  smithy,  saw-pits,  mastphousea,  as  also  the  victualling  departments,  are  on  the  most 
extensive  scale,  yet  conducted  in  the  most  regular  order.  Plymouth  is  not,  on  the  whole, 
a  well-built  town :  but  it  contains  some  handsome  edifices ;  as  the  government-house ;  the 
theatre,  chiefly  of  cast-iron;  the  public  library,  &xi.  The  charitable  institutions  are  nu* 
raeious. 

Barnstaple  is  a  sort  of  capital  of  North  Devon,  situated  on  a  rich  plain,  and  retaining  a 
few  manumcturea.  Dartmouth  carries  on  some  foreign  trade ;  while  between  it  and  Teign- 
mouth  is  Torfaay,  where,  sheltered  firom  the  heavy  gales  that  bk>w  up  the  Channel,  the 
British  fleet  can  ride  safely  at  anchor. 

Cornwall  is  a  peninsula  of  a  triangular  form,  bounded  by  Devon,  and  the  sea.  The  hills 
form  a  bleak  central  ridge,  terminating  in  the  rugged  and  obtuse  point  called  the  Land's 
End.  But  some  of  the  narrow  valleys  wear  the  aspect  of  smiling  fertility.  In  some  se- 
cluded spots  the  climate  is  so  genial,  that  the  myrtle  and  other  shrubs  peculiar  to  the  sooth 
of  Europe  flourish  in  the  open  air.  Cornwall  has  from  the  earliest  ages  been  renovmed  for  its 
mineiml  products.  These  are  principally  tin  and  copper;  it  also  yields  some  lead.  These 
metals  oocur  in  the  granite  chain,  extending  eastwud  as  far  as  Dartmoor  in  Devon ;  but  at 
present  the  principal  mining  district  is  that  between  the  Land's  End  and  St  AosteL 
The  most  celebrated  are  the  tin  mines  of  Palgooth,*  about  two  miles  west  of  that  town :  in 
these  there  are  no  fewer  than  fifty  shafts,  of  which  twenty  or  thirty  are  constantly  in  use. 
The  principal  vein  of  ore,  which  is  about  six  feet  thick,  runs  from  east  to  west,  and  dips  to 
the  north  with  an  inclination  of  about  six  feet  in  a  fathom.  The  ore  is  of  the  vitreous 
kind*  but  rarely  found  in  crystals;  the  colour  for  the  most  part  gray ish-hrown ;  the  country 
of  the  ore  is  a  gray  killas.  The  water  is  carried  away.  Steam  power  has  been  substituted 
for  that  of  horses  in  moving  the  machinery  employed  for  raising,  washing,  and  stamping  the 
ore ;  afler  which  last  operation  it  is  carried  to  Uie  smelting-house.  Tin  cannot  be  sold  until 
it  is  assayed  and  stamped  with  the  duchy  seal ;  for  which  purpose  meetings  are  usually  held 
four  times  a  year.  The  annual  produce  is  estimated  at  20,000  or  25,000  blocks,  each  block 
weighing  from  2}  to  3|  cwt,  and  valued  on  the  average  at  ten  guineas.  Grain  <tn,  which 
is  obtained  from  stream  ore,  is  deemed  superior  in  value  te  the  common  metal,  and  has  been 
procured  to  the  amount  of  2000  or  2400  blocks  annually.  The  annual  produce  of  eoroer 
IS  about  13,000  tons,  estimated  at  1,900,000{.  The  lead  mines  are  not  much  worked.  The 
tinners  are  in  many  respects  a  distinct  body  of  men ;  they  have  a  court  and  parliament  of 
their  own.  The  stannary  laws,  by  which  the  mines  and  the  operations  connected  with 
them  are  regulated,  do  not  appear  to  have  undergone  any  change  since  the  reign  cf 
Charles  IL    The  mines  give  employment  to  about  16,000  men. 

The  pOchard  fishery  anords  another  source  of  wealth  to  ComwalL  The  pilchards  appear 
annually  in  vast  shoahi  about  the  middle  of  July ;  and  are  taken  in  large  nets  of  a  peculiar 
form,  called  seans^  each  sean  managed  by  three  boats,  containing  eighteen  men.  Afiter  Ijmg 
salted  in  store  for  six  weeks,  the  fish  are  packed  in  hoffshea&,  so  closely  that  the  whole 
contents,  when  turned  out,  appear  m  a  compact  state.  T^e  oO  expressed  from  them  is  so 
considerable  in  quantity  as  to  have  become  an  article  of  trade.  The  quantity  annnally 
exported  from  the  Cornish  coast  may  be  worth  50,0002.  including  the  receipts  for  oil.  The 
number  of  persons  employed  in  this  fishery  is  about  5000. 

The  towns  of  Cornwall  are  small.  Launceston,  situated  on  the  Tamar,  extends  up  the 
side  of  a  hill,  on  the  summit  of  which  are  tiie  remains  of  a  small  fortress  called  Castle  TVr- 
rible,  where  a  vigorous  stand  was  made  to  snstam  tiie  sinking  fortunes  of  Charles  I.  Trtao 
is  a  neat  thriving  town,  the  trade  of  which  consists  in  a  considerable  export  of  tin.  Penzance, 
near  the  I^nd^s  End,  firom  the  mild  salubrity  of  its  air,  has  been  found  highly  beneficial  to 
persona  of  delicate  constitutions,  particularly  of  a  consumptive  tendency ;  and  those  who 
take  up  their  residence  at  Pensance,  are  agreeably  surprised  by  the  lovely  scenerv  in  its 
neighbourhood.  Falmouth,  the  westernmost  of  the  fine  harbours  on  the  Channel,  is  toe  prin- 
cipal packet  station  for  Lisbon,  the  Mediterranean,  and  the  West  Indies. 

SxTBSBCT  5. — Wales. 

Wales  is  a  territory  which,  though  united  to  England  by  early  conquest,  still  retains  the 
title  of  a  separate  principality,  and  possesses  a  nat^nal  aspect    The  verdant  and  extensive 

*  Dr.  Maton's  Otiaervations  on  the  Western  Countioa. 
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plains  of  western  Englind  here  give  pl*ce  to  the  lofty  moantain,  the  deep  valley,  the  roar- 
inK  tonent,  aod  the  frigbtfiil  precipice.  Wales  has  riters  and  torrents  without  number, 
which  roil  tlirou^h  its  mouatain  valleys,  and  whose  banks,  adorned  with  verdure  and  cuiti' 
vation,  combine  in  the  most  striicing  manner  with  the  lofty  and  varied  summits  which  tower 
above  them.  The  loftiest  mountains  are  in  North  Walee)  its  valleys  are  deeper  and 
nanower ;  and  it  presents  more  striktnglv  all  the  characteristic  features  of  Welsh  scenery. 
In  South  Wales,  on  the  contrary,  the  valleys  are  broader,  more  fertile,  and  fiiller  of  towns 
asd  Tillages;  they  often  even  expand  into  wide  plains,  still  encircled  by  a  mountain  bound- 
Wy.  A^cultuTD,  in  such  a  country,  labours  nnder  many  disadvantages,  and  is  carried  on 
too  often  upon  the  old  ivstem  of  infield  and  outfield.  Manufacturee  are  nearly  confined  to 
the  article  of  flannel,  whi<^  has  always  been  a  tkbric  of  the  WeMi.in  which  they  still  excel 
their  Yortahira  rivals.  It  is  to  mining,  however,  that  the  bdustty  of  Wales  has  been  chiefly 
attracted,  by  the  profusion  of  mineral  wealth  which  nature  has  lodged  in  the  bowels  of  ita 
mountains.  The  lead  of  Flint,  Caernarvon,  and  other  counties  of  North  Wales,  the  copper 
of  Anglesey,  and  above  all,  the  iron  of  Glamorf^an  and  other  counties  in  the  British  Channel, 
are  objects  of  extensive  importance.  Coal  is  found  almost  everywhere,  and  is  employed 
either  tor  domeetic  purpoaee,  ot  in  liising  and  refining  the  metallic  ores. 

The  Welsh  are  a  Celtic  race,  the  descendants  of  Uie  ancient  Britons,  who,  in  these  mo«n- 
tain  recesses,  sought  reliige  irom  the  destroying  sword  of  the  Saxons,  which  so  completely 
disposaesaed  them  of  the  low  country  of  England.  Thev  could  not  resist  the  overwhelming 
power  of  Edward  L,  who  annexed  Wales  to  the  English  crown.  In  order  te  hold  it  in  suh- 
jectim,  however,  he  was  obliged  to  construct,  not  only  on  ils  frontier,  but  in  its  interior, 
castles  of  immense  extent  and  strength.  Yet  the^  did  not  prevent  formidable  insurrections, 
in  cue  erf'  which  Owen  Glendower  maintained  hinuwlf  for  years  as  an  independent  prince. 
Within  the  last  3(K)  years,  the  Welsh  have  been  as  peaceable  as  any  other  subjects  of  the 
empire.  They  have  retained,  of  their  feudal  habits,  onlv  venial  iailings.  Among  these  ia 
¥^ntii»i«l  pride,  through  which  the  genuine  Cambrian  holds  his  country  and  his  nation  supe* 
ricff  to  all  others ;  and  regards  the  Satna  or  Saxon  as  a  lower  race  of  yesterday.  With  this 
is  connected,  in  a  high  degree,  the  pride  of  pedigree ;  even  the  humblest  Welshman  tracing 
his  origin  &r  above  any  lowland  geneolwy.  Strong  ties  of  friendship  subeist  between  the 
laiidowners  and  their  tenants :  manifested,  on  one  side,  by  indulgence  and  protecting  kind- 
nen;  aa  the  other,  by  a  profound  veneration  for  the  representatives  of  the  ancient  cUels  of 
their  nee.  The  Welsh  have  many  superstitions,  mixed  with  much  genuine  religious  feeling. 
Tbef  are  hardy,  active,  lively,  hospitable,  kind-hearted ;  only  a  little  hot  and  quarrelsome. 
Their  English  neighbours  cranplain  that  they  have  not  yet  attained  that  pitch  of  industry 
&ad  cleanliness  in  which  the  former  place  their  pride. 

North  Wales  compriues  the  counties  of  CiieTOorBon,  Merioneth,  Montgomay,  DeTibi^h, 
and  Flinl,  with  the  island  of  Angleiei/.     The  characteristic  feature  of  this  division  consists 
in  the  very  elevalttd  chuins  of  mountuns  which  cross  it  finm  north  te  south,  &cing  the  Irish 
Channel-      The  chief  is  Snowdon  (_fig. 
177,)  which  raises  ils  head  to  the  height 
of3700  ffeet;  yet  it  is  only  the  roost  ele- 
vated of  a  crowd  of  summits,  many  of 
which  rear  their  peaks  almost  as  hi^. 
They  cover  a  great  part  of  the  countv  of 
Caernarvon,  at  the  northern  part  of  which 
they  present  te  the  Bay  of  Beaumaris  the 
,    lofty  steep  of  Penmanmawx,  whose  broken 
I    fragments    threaten    to  bury    him    who 
'    travels  the  difficult  path  which  has  been 
'    tbrmed  aton^  its   almost    perpendicular 
p^^^  sides.     Merioneth  is  chiefly  covered  with 

mferior,  but  lofty  and  rugged  mountains, 
tni  towards  the  southern  extremiiy.  they  tower  into  Coder  Idris,  the  second  summit  of 
Wales.  It  is  everywhere  steep,  craggy,  and  precipitous.  Lastly,  in  the  heart  of  Montgranery, 
towers  the  huge  mass  of  Plinlimmon,  with  a  crowd  of  attendant  mountains. 

The  Tales  which  intervene  between  these  heights  diversify  bleak  and  faerren  regions, 
otherwise  calculated  to  inspu^  only  impressions  of  dreary  sublimity.  The  roost  extensive 
is  that  of  Clwyd,  in  the  county  of  Denbigh,  where  the  mountain  chains  gradually  sink.  It 
is  about  twenty  miles  in  length,  and  four  or  five  in  average  breadth;  and  presents  a  more 
brilliant  picture  of  fertility,  heightened,  doubtless,  by  contrast,  than  almost  any  other  spot 
in  the  island.  The  narrower  vales,  however,  present  more  of  picliireBque  beauty,  particu- 
larly that  of  Llangoleu,  where  the  Doe,  winding  through  cultivated  and  pastoral  scenw, 
overhung  by  high  rocks  and  cliffi,  presents  at  every  step  a  varying  landscape.  The  island 
of  Anglesey  is  generally  level,  and  its  scenery  presents  few  striking  features,  except  the 
rocks  of  its  western  shore.  It  has  happened,  fertunately  for  the  improvement  of  this  formi- 
dable range  of  territory,  that  it  lies  on  the  hif^way  from  London  towards  Dublin ;  and  with 
Vol.  I.  :H 
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■,  gorenunent,  at  the  n«t»»n»l 
uaaag  the  principal  featores  at 
which  ii  the  inn  Euspensioa-tiridge, 
fbnned  hcroee  the  ■roi  of  the  sea,  cslloi 
the  Menai  Channel.  The  chief  centre 
of  the  flannel  roaDufacture  is  in  Mcnl- 
gomery  and  Henoneth.  The  lead  mine* 
of  Holf  well  end  the  copper  minea  of 
Anglesej  poaaeaB  aa  importance  Bcaioe> 
ly  inferior  to  those  cf  South  Wales. 

Caemarroi  is  a  handaome,  well-built 
town.    Its  chief  omaoient  ia  the  castle, 
a  3tatel  J  edifice  (Jg.  17B.),  bnUt  bj^  Ed- 
ward I.  to  curt  the  spirit  of  the  newlj 
subdued  Welsh.    It  encloaea  an  areft  of 
HIS  magnitude,  and  crowned  by  tight  and 
B  the  sleep  ascent  of  Snowdcu,  whence  a 
view  of  astonishing  extent  ia  commanded ;  though  only  to  be  seen  in  those  fbrtuoate  dan 
•■i"  when  the  veil  of  mist,  which  noDally 

wnpa  it,  has  been  dissipated.  Cta 
its  declivity  is  the  wild  and  rocky 
lake  of  Llaubieris,  with  the  mined 
castle  of  Dolbedeni  overhanging  hi 
banks.  Nearly  at  the  of^ioBite  ez- 
tremilf  of  the  county  is  Ccawiy; 
a  pocar  town,  but  containing  the  walls 
<M  a  still  more  magnificent  castle 
C;^.  179.x  "lao  erected  by  Edward 
L  The  intericT  is  in  a  state  c£  total 
ruin ;  but  the  view,  fom  a  little  di>- 
-  tance,  of  its  eight  mi^ty  towen, 
ranging  along  the  summit  of  a  lofty 
rock,  which  overlooks  the  &y  of 
Beaumaris,  presents  an  image  of 
i;oiiw«r  (.-uta.  grandeur  which  scarcely  any  other 

castellated  structure  in  the  kingdom  can  rival  About  midway  between  those  two  castled 
sites  is  Bangor,  a  pleasant  little  town,  on  the  high  read  to  Holyhead  and  Dublin.  Here,  aitd 
180         j^  ~~v  -— .  '■'^  Penryn,   is  a  great  shipment  of  elates,  broogfat 

'        '  ■  '■         ,    from  the  steep  sidee  of  the  neighbouring  mountains. 
Merioneth  has  a  few  large  villages,  each  enclosed 
bra  circuitofloftv  and  almost  inacceeeible  mountains. 
;    Mia  is  supported  by  a  aniall  inanu&cture  of  knit 
gloves  and  stockings,  and  by  the  vicinity  of  the  largest 
of  the  little  lakes  of  Wales,  which  has  clear  water 
'    iind  abounds  in  fish.  Dolgelly,  about  midway  between 
Snowdon  and  Cader  Idris  (Jg.  180.),  is  seated  in  the 
very  heart  of  all  the  grandest  scenery  of  Wales.    On 
the  coast,  the  castle  (U  Harlech,  built  also  by  Edward, 
bears  marks  of  great  strength. 
Montgomery,  though  its  centre  la  occupied  by  the  "  hu^  Plinlimmon,"  whence  branches 
shoot  out  in  every  dtrecUon,  is  yet,  on  the  whole,  of  a  milder  aspect     The  town  of  Mont- 
gomery is  small,  pleasantly  situated  on  the  declivity  of  a  hill,  crowned  with  the  mine  of  a 
once  noble  castle.  Welshpool  is  an  ill-built  stragglingtown,  but  has  a  great  market  for  flan- 
nels ;  and  communicates  by  a  canal  with  Chester  and  tUlesmere.  Near  Montgomery  is  Powis 
Castle,  which  dates  from  the  twelfth  century,  and  was  long  one  of  the  proudest  fbrtreasee  in 
Walee:  it  is  etill  a  superb  modern  seat. 

In  )m>ceeding  to  Denbigh  and  Flint,  we  ctHne  to  broader  valleys,  and  hilla  grsdually  dimin- 
ishing down  to  the  level  plab  of  western  Einglsnd.  Denbigh,  a  pleasant,  ancient  little 
town,  is  crowned  by  a  castle,  seated  on  a  high  rock,  looking  down  to  the  vale  of  Clwyd,  pro- 
verbial lor  its  smiling  fertility.  In  the  valley  of  the  Dee,  is  Wrexham,  noted  for  its  &ira,  in 
which  Welsh  flaimel  is  the  staple  commodity.  But  the  chief  ornament  of  Denbigh  is  Llan- 
gollen Vale,  on  the  upper  Dee,  where  the  mixture  of  culture  and  wildness  produces  the  most 
striking  variety  of  scenery.  Among  its  leading  features  are  the  ruined  castle  of  Dinas  Bran, 
crowning  the  steep  summit  of  one  of  the  principal  hills;  and  the  reumins  of  the  Abbey  of 
Valle  Cnicis.  This  last  ia  situated  in  a  valley  connected  with  that  of  Llangollen,  enclosed 
by  lofty  mountains  verdant  to  the  summit,  and  sprinkled  with  trees.  The  edifice  has  been 
in  tlic  sitnplest  style  of  Saxon  architecture;  hot  the  situation  renders  it  one  of  tbe  most 
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jHctnrMquB  spots  in  Engknd.  Chirk  h«s  near  it  i  cutle,  one  of  the  meet  perfect  of  the 
man;  with  which  Wales  ia  tdcmed.  Near  it  also  is  the  fine  aqueduct  of  Pont-y-Cjaiite,  by 
which  Mr.  Telfiwd  ha«  conducted  the  Elleainere  Canal  over  the  Dee,  reating  on  18  piers, 
1007  feet  in  length,  and  128  feet  above  the  level  of  the  river. 

Flint  ia  rich  in  lead  and  other  mineral  stores.  The  county  town  of  Flint,  and  its  castle, 
fasve  entirely  lost  the  importance  they  poeseaeed  when  they  were  the  prison  of  Richard  II. ; 
and  the  giarj  of  Caerwya,  the  ancient  scene  of  muBical  and  poetical  contest,  has  entirely 
passed  away.  Holywell,  besides  its  extensive  lead  mine,  carriea  on  works  in  br^  and 
copper,  and  even  some  cotton  Abrics.  Here  the  sacred  well  of  St.  Winlrede,  trran  which 
it  derives  its  name,  ia  benehcially  applied  to  the  purposes  of  industry.  The  lead  mine  of 
Llan-y-Pander  ia  the  most  eitenaive  in  the  kingdom,  and  empjoya  four  vast  steam-engines  in 
clearing  off  the  water.  Mold  is  a  pretty  large  town,  in  the  centre  of  a  ricb  plain  of  the 
same  name.      Sl  Asaph  attracts  notice  t^  ita  neat  cathedral. 

The  IsUnd  of  Anglesey  ia  ^etally  a  naked  and  gloomy  flat     It  was  anciently  the  cen- 
tral seat  of  druidical  superstition,  still  attested  by  the  cromleclu,  or  laree,  flat,  atone  tables 
aoppnted  by  rude  pillars,  whicb  are  more  numerous  here  than  in  any  ouier  part  of  Britain. 
Ita  unportonce  has  rested  almost  entirely  upon  ita  copper  mines,  but  of  late  they  have  becmne 
j^gl  unproductive,  and  the  annual  amount  is  onW 

firoin  750  to  950  tons.  Beaumaris,  the  capital, 
is  a  neat  little  town.  Much  more  importance 
attaches  to  Holvheod,  now  the  main  point  of 
cranmunication  E>etween  England  and  Ireland. 
To  render  it  mtch,  govenunent  has  constructed 
a  noble  rood  irom  London  across  the  most  rugged 
part  of  North  Walea,  and  also  made  an  admira* 
ble  harbour.  The  neighbouring  coast  ia  very 
bold,  and  the  pronnnlory,  called  the  Head  0^- 
^ff^—^  181.),  consists  of  immense  maeees  of  precipitous 

TOcka,  hollowed  into  deep  caverns.  The  town  itself  has  been  rapidly  extended  and  improved. 
South  Wales  oomprises  the  counties  of  Sadoor,  Cardigan,  Brecltnock,  Caermarthen,  Pem- 
broke, and  Glamorgan.  It  presents  scenery  equally  romantic  with  that  of  North  Wales, 
nungled  with  a  greater  degree  of  soAsess  and  cultivation ;  and  its  agricultural  and  mining 
pnxhicts  ore  of  conetderablv  greater  value. 

Radnor  is  composed  of  bleak  ranges  of  mountains,  in  some  parts  almost  impassable ;  the 
greater  part  is  only  litted  to  affimi  pasture  for  sheep,  the  wool  of  which  is  valuable.  New 
R«dnor,  once  a  fortified  city,  is  dwindled  into  a  village. 

Cardigan  includes  some  of  the  boldest  features  of  Welsh  scenery.  The  dratain  of  Haibd, 
in  particular,  has  been  covered  with  extensive' plantations,  so  happily  disposed  as  to  render 
it  almoet  a  scene  of  enchantment.  At  a  few  miles'  distance  is  "the  Devil's  Bridge;"  an 
BJch  thrown  over  a  deep  and  narrow  rocky  chasm,  overgrown  with  wood,  at  the  bottom  of 
which  rolls  the  Hynach,  after  rushing  doum  three  lof^  cascades ;  forming  alti^ether  the 
ffrandoat  scene  of  the  kind  in  the  kii^dcsn.  The  lead  mines  of  Cardiganshire  are  extensive, 
Siougb  the  want  of  (be)  has  caused  the  wcrking  of  many  of  them  to  oe  discontinued.  Ou-- 
digan  ia  a  small  old  town,  which  carries  on  a  considerable  eiMsun^  trade,  having  nearly  300 
■mall  vessels  belonging  to  it.  There  is  great  resort  to  Aberystwith,  an  agreeable  bathing 
place ;  its  trade  abo  is  considerable. 

Brecon,  or  Brecknock,  is  mountainous  and  rugged,  but  has  some  fertile  lands  in  the  valleys 
ot  the  Uske  and  the  Wye.  Brecon,  an  ancient  town  on  the  Uske,  amid  lofty  mountams,  has 
the  remains  of  a  castle,  which  was  once  stroag,  and  held  by  Buckin^^iam,  uie  favourite  and 
afterwards  the  victim  of  Richard  III. 

Caermarthen  includes  an  ample  proportion  of  bleak  and  barren  hills,  intermixed  with 
large  fertile  valleys.  There  are  abundance  of  coal,  and  scane  iron  works  on  the  Glamorgan 
border,  l^e  capital,  situated  on  the  Towe^,  whicb  sdmita  to  it  vessels  of  300  tims,  is  one 
of  the  most  flourishing  and  best  built  towns  m  Wales. 

Pembroke  consists  of  a  peninsula  branching  out  between  the  Irish  and  Britiidi  channels, 
it  presents  merely  an  undulating  surface,  rising  at  most  to  elevations  of  300  or  300  feeL 
Its  breed  of  cattle  is  in  high  repute,  and  its  indented  coasts  contain  some  of  the  finest  har- 
bours in  ftitoin.  Two  R^nan  roads  cross  this  county,  which  is  also  rich  in  druidical  and 
fendal  nxHiuments.  The  ancient  city  of  Pembroke  is  strikingly  situated  on  an  almost  in- 
sulated neck  of  land  on  the  bay  of  Hilfbrd  Haven,  the  highest  part  of  which  presents  the 
vast  remaina  of  its  castle,  one  of  the  most  muiiificent  structures  of  Wales  or  England. 
The  town  contains  some  ancient  churches.  The  large  bay  composing  Milfbrd  Havm 
fi>nns  the  most  capacious  and  secure  harbour  in  Britain.  Hence  government  have  been 
induced,  at  the  new  towns  of  Hilford  and  Haberstone,  on  its  northern  shore,  to  form  dock- 
yards and  establish  packets  for  the  south  of  Ireland.  St  David's,  the  ecclesiastical  capital 
of  South  Wales,  is  now  only  a  large  dirty  village,  adorned,  however  with  venerable  ancient 
structures.  , 
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Ultmorgui  is  the  AoeM  count;  in  South  Wale*,  and,  u  to  wealHi,  lUMnor  to  »aj  othei 
in  the  principolitj.  Iti  coast,  alcog  the  Briitol  Chimiel,  and  fat  soane  milei  inland,  w  level, 
and  fertile  id  the  extreme.  Thence  the  ground  riaes  into  hlllc  of  continuaJl;  incieaBtn; 
elevation,  till,  on  the  femtier,  the;  rise  lo  the  height  of  upwatds  of  2000  feet,  and  unite 
with  the  Brecon  chaina.  From  theae  bei^bla  descend  numeroua  BtTeams,  which,  in  their 
projfTeas  to  the  aea,  produce  all  the  varieties  of  mvinea,  wooded  vales,  falls,  and  cataracts; 
which,  with  [he  b(»ut;  of  the  plains  below,  and  the  fine  views  over  the  Bristol  Channel, 
render  Glamorgan  equal  in  picturesqne  beaut;  to  an;  other  count;  in  Wales.  The  crops 
of  ever;deecnptioD  of  grain  are  ample)  and  there  are  good  breeds  both  of  cattle  andabeep. 
But  these  objects  are  CriHing,  when  compared  with  the  mbetal  treasures  of  Gtantra^an. 
It  forms  the  centre  of  a  vast  Geld  of  ctml  and  iron,  &oin  which  branches  extend  into  the 
neighbouring  counties.  Since  it  was  fi>und  that  iron  could  be  nnelted  with  coke,  the  work- 
ing of  this  metal  has  prodigiouB];  increased,  and  the  town  of  Meith;r  T;dvil,  near  which 
it  18  most  abundant,  has  grown  from  a  mere  village  to  be  the  most  populous  place  in  Wajea. 
In  consequence  also  of  the  abundance  of  fiiel,  the  copper  ore  dug  out  in  Anglese;,  Cornwall, 
and  Ireland,  is  thought  hither  to  be  smelted  and  refined.  The  plating  of  iron  with  tin  is 
also  an  extensive  occupation.  The  irtm  is  reduced  b;  rollera  lo  the  requisite  ihinnen,  and 
is  then  cut  b;  scissors  mto  plates,  which  afterwards  require  little  more  than  simple  immer- 
sion into  the  smelted  tin.  The  ccal,  besides  its  essential  use  in  these  various  wcrks,  b  in 
itself  a  most  extensive  object  of  exportation,  amounting  in  some  ;ears  to  300,000  ton*  The 
rivers  trf'  Glamorgan  are  ver;  imperfectl;  navigable;  out  this  defect  has  been  en;q>1ied  1^ 
industr;.  From  Neath,  Caidifi^  and  Swansea,  canals  reach  &r  into  the  interior;  and  tlieir 
beneUta  being  extended  b;  railwa;8,  a  channel  has  been  opened  for  conTe;ing  to  the  sea,  the 
produce  even  of  the  most  interior  mines.  Cardiff  ranks  as  tlie  county  town,  bit  is  now  much 
■uipassed  b;  others.  Yet  it  carries  on  a  considerable  trade ;  having  a  commodious  haitoor, 
and  being  connected  b;  a  canal  with  the  interior  works  at  Merth;r  Tydvil.  It  is  now  mncfa 
euipassea  by  Swansea,  which  has  risen  to  its  present  importance  b;  immense  works  in  iron 
and  capper,  and  by  the  exportation  of  coal ;  which  is  furnished  in  such  abundance,  that  a 
large  vessel  nia;  eoter  at  one  tide  and  go  out  loaded  at  the  next.  Its  pleasant  situatioa  en 
.^^  a  fine  ba;  has  also  maae  it  an  extensive  re- 

sort  fcr  sea-bathing,  and  led  to  the  erection 
of  niany  degfaat  mjildinffs.  Swansea  baa 
thus  risen  into  a  sort  la  capital  of  SooUi 
Wales;  yet  it  is  not  so  lai^  as  M^rthn 
Tydvil  has  been  rendered  b;  the  eitenaive 
iron  wivks  in  and  round  iL  There  are  near 
it  seventaen  Ihrnaces,  in  one  of  which  1 1,000 
r  pig  iron  and  12,000  tons  of  bar  iron 
Muced  annually.  Caerphilly,  a  thriv- 
ing little  town,  with  some  manujbcturea, 
deserves  notice  chiefly  &om  the  rcoains  oS 
\  its  immense  castle  (ji^.  1B2.),  which  [ne- 
sent  a  most  stupendous  scene  of  ruins.  It 
c*ui>biii>  Cuiit.  ^  Stated  to  have  been  a  mile  and  a  quarter 

in  circumference,  and  capable  of  contain- 
ing a  garrison  of  20,000  men.  Uanda^  the  only  nominal  cit;  in  the  count;,  is  <mi1;  a  vil- 
lage, the  seat  of  the  least  richl;  endowed  bishopric  in  Wales.  The  cathedral,  bowevw,  is 
a  fine  ruin. 

The  small  islands  attached  to  England  are  unimportant  Man,  thirty  miles  in  length  by 
twelve ^in  breadth,  is  nearly  equidistant  from  each  of  the  three  kingdrans.  It  comprises  a 
considerable  extent  of  level  territor; ;  but  rises  in  the  interior  into  high  mountains,  among 
which  Snowfell,  nearly  2000  feet  high,  stands  conspicuous.  Man  ranked  long  as  an  inde- 
pendent sovereignty,  held  by  the  Earfa  of  Derby,  and  is  celebrated  for  Uie  gallant  defence 
made  by  the  countess  of  that  name  for  Charles  L  It  descended  afterwards  to  the  Duke  of 
Athot,  from  whom  the  sovereignty  was  purchased,  in  1765,  b;  the  British  government,  with 
a  view  to  the  prevention  of  smu^ling,  and  to  the  establishment  of  a  free  trade.  The  natives 
are  a  Celtic  race,  Castletown,  the  capital,  is  the  neatest  town  in  the  island ;  and  in  its 
centre.  Castle  Rushen,  the  ancient  palace  of  the  kings  of  Man,  rears  its  gloomy  and  majestic 
brow.  Douglas,  however,  as  being  the  spot  in  which  the  whole  trade  circulates,  is  now  of 
superior  importance,  and  has  attracted  a  great  number  of  English  settlers. 

The  Sciliy  isles,  situated  at  some  distance  from  the  western  extrcmit;  of  Cornwall,  are 
tenanted  by  2000  poor  inhabitants,  who  raise  a  little  grain,  but  depend  chiefi;  upon  fishing, 
pilotage,  and  the  making  of  kelp 

Jersey,  Guernsey,  and  Aldeme;,  with  Sark,  form  a  group  natuiall;  French,  and  originally 
part  of  Hie  patrimony  of  the  Norman  kings,  which  the  naval  superiority  of  England  has 
enabled  her  to  retain.  The;  enjoy  certain  privileges  and  immunities,  founded  on  this  dis- 
tinction, as  laid  down  by  Coke,  tiiat,  "  though  parcel  of  the  dorainirai  of  the  crown  of  Big- 


nsof  pig 
e  producf 


BwwL  SCOTLAND  401 

1ai4  they  ue  not,  nw  ever  were,  percel  of  the  realm  <£  Eb^bnd."  The  climate  is  mild 
Mid  ureeahle,  and  the  soil  generally  fertile.  Jertey,  the  fineat  of  the  group,  is  so  abundant 
inordiuds,  that  cider  fbnni  the  chief  object  (^ezpwtation.  St  Helier,  the  capital  of  Jereey, 
isahandBome  town. 


CHAPTER  in. 

SCOTLAND 

Thb  {riaee  which  Scodand  holds  as  part  <£  Great  Kiain,  has  already  been  e^diibited  in 
the  intTodactioQ  to  the  chapter  tm  England.  We  shall  now  deKribe  in  detail  this  imports 
ant,  thoogh  secondary,  member  of  the  empire. 

Sbot,  I. — Oeographical  Outline. 
Scotland  is  boDoded  on  the  soath  by  England,  &(Hn  which  it  is  aenurated  by  a  line  drawn 
along  the  Tweed,  the  Cheviot  Hills,  ami  thence  to  the  Solway  Frith.  On  every  othw  side 
it  is  bonnded  by  the  Atlantic,  the  Northern 
and  the  German  ocean&  The  length  of 
Scotland,  &om  the  Mull  of  Galloway 
ijig.  183.),  in  about  54=  40'  to  Dunnet 
Head,  CaJthnees,  in  58°  40',  b  280  milea. 
The  greateet  breadth,  from  Buchan-NesB  to 
a  point  on  the  oppoeite  shore  of  Inverness  is 
130  mUea.  This  breadth  varies  little  in  the 
interval  lietween  the  friths  of  Forth  and 
Moray ;  but  to  the  south  of  the  former,  the 
average  breadth  scarcely  exceeds  100,  and 
to  the  north  of  the  Moray  Frith,  40  or  fiO 
miles.  The  entire  extent  of  Scotland  is 
Han  ar  otihiwu  29,600  square  miles. 

Scotland,  in  its  Benera!  outlbe,  consists  of 
two  great  and  perfectly  distmct  parts :  the  Lowlands  and  the  Highlande.  The  former  cnn- 
pvhends  all  Scotland  eouth  of  the  friths  of  Forth  and  Clyde ;  fyi  the  pastoral  hills  of  the 
aouthem  and  western  borders,  less  elevated  than  the  northern  mountains,  and  inhabited  by 
a  different  race,  are  not  coioidered  as  formbg  any  tie  between  these  and  the  Highlanb 
pr(H>erly  so  called.  Immediately  north  of  the  Clyde,  the  highland  ranges  begin  to  tower  in 
endteea  succeceioii ;  but  oa  the  east  coast,  the  Lowlands  extend  beyond  the  Forth  and  north- 
-ward  through  the  counties  of  Fife,  Por&r,  Kincardine,  and  Aberdeen ;  though  these  last  are 
ckaely  encroached  npon  by  the  mountain  territory.  The  lowland  district  also  extends 
ronnd  the  nOTthem  promontory  of  Aberdeen,  and  along  the  borders  of  the  Murray  or  M(«ay 
Frith,  which  contain  as  level  tracts  of  territory,  and  enjoy  as  mild  a  climate,  as  any  part 
of  Scotland.  This  level  tract  does  not  cranpreheod  quite  the  ludf  of  the  country ;  even  the 
Lothiana,  and  still  more  the  western  provinces,  are  hemmed  in  by  low  ridges  of  bleak  table- 
lands, covered,  in  a  great  measure,  with  heath  and  moss,  llie  arable  laiKis  are  almoat 
Bolely  canprised  in  t^oed  flat  valleys,  cbiefly  alon^  the  friths,  called  ilratht  or  cartel. 
Several  of  these  are  much  fiuned  fyr  fertility,  a  bleasuig  but  partially  bestowed  even  <m  the 
beet  districts  itf  Scotland. 

The  Highlands,  which  comprise  the  whcfe  west  and  centre  of  northern  Scotland,  form  a 
r^kn  <£  very  bleak  and  rugged  aspect.  A  chain  of  long  and  lofty  ridges  extends  fiom 
soutb-weatto  WKth-cast,  not  reaching,  however,  the  German  Ocean  or  the  Mcffay  Frith,  but 
leaving  between  them  die  level  interval  of  the  northern  lowland.  These  mornitaios  oauaQy 
dip,  almost  perpendicularly,  into  the  lakes  and  seas  on  which  they  border ;  and  even  the  in- 
terior valleys  are  on  so  high  a  level,  that  in  thb  climate  they  admit  only  in  scattered  patcbea 
the  cultnreof  the  coarser  kinds  of  grain,  particularly  oats  and  bigg.  These  mountains,  par- 
ticularly the  great  Grampian  barrier,  which  extends  across  from  &n  Lomond  to  Blair-Athd, 
lock  in  closely  with  each  other,  and  can  be  entered  only  by  tbrmidable  and  easily  defended 
panes:  The  consequence  has  been,  that  they  have  preserved  within  their  receaes  a  primi- 
tive people,  who,  in  dress,  language,  and  the  whole  train  of  their  social  ideas,  diSer  essen- 
tially from  the  Lowlanders,  ud  nave  retained  antique  and  striking  chamcleristics,  both 
phnical  and  moral,  that  are  obliterated  in  almost  every  other  part  of  Great  Britain. 

The  Isles  compriee  the  third  part  of  Bcodand.  On  the  east,  indeed,  and  even  en  great 
part  of  the  south-west  coast,  on^  a  few  bold  and  naked  rocks  rise  perpendicularly  from  the 
ocean.  But  the  western  highlands  are  bordered  by  the  Hebrides,  an  extensive  range  of 
large  iatands,  some  ot  which  are  separated  from  the  continent  by  such  narrow  channels,  that 
ttiey  may  almost  be  conaidered  as  forming  part  of  it  Anin,  the  northern  extremity  of 
Scotland  ia  prolmged  bj  the, two  raises  of  the  Orkney  ana  Shetland  islands,  in  a  continu- 
oofl  line  witn  each  othM,  but  ai  some  distance.  These  isUnd*  are  rocky  and  bare,  exposed 
Voul.  34*  3A 


MAP  OF  SCOTLAND. 


Btfx  L 


SCOTLAND. 


403 


to  excessire  moitture  aod  the  perpetuil  Blomu  of  the  Atkntic.  The  populatkw  bean,  in 
laugua^  hni  fe&Iurea,  the  muka  of  a  ScandiuavUn  origin ;  dating^  frran  the  period  when 
the  piratical  rovers  cf  the  north  made  eiteoBiTe  inroads  ijn  the  wealeni  etatea  of  Europe. 

Among  the  Scottish  mountains,  the  moat  ciHisiderable  are  the  Grampiana,  a  name  which 
is  given  very  generallf  to  all  those  which  cover  the  sur&ce  of  the  Highltuida,  but  applied 
more  particularly  to  the  chain  nmning  acron  the  counties  of  Perth  aiid  Argyle,  and  com- 
prising Ben  Lomond,  Ben  Ledi,  Ben  Klore,  Ben  lowers,  and  others  of  that  elevated  ridge 
which  directly  &ce  the  low  country  of  Stirling  and  Perth.  Several  of  these  mountains 
exceed  the  alUtude  of  4000  feeL  Ben  Nevis  rises  to  the  height  of  4315  feet  On 
the  borders  of  Inveruess  and  Roes-shire,  Ben  Wyvis,  and  some  others,  are  of  nearly  equal 
elevation.  The  south  of  Scotland  is  also  very  hilly ;  but  its  heights  are  seldom  more  than 
SOOO  feet,  green  and  pastoral.  The  most  remarkable  are  the  boundary  chain  of  the  Cheviot, 
celebrated  m  the  armals  of  early  feud,  hunting,  and  border  waj&re.  The  Lowthers,  a  steep 
high  ridge,  includbg  valuable  lead  mbes ;  5ie  pastoral  hills  of  Ettrick  and  Yarrow ;  and 
Cnfiel  and  Caimsmuir,  in  Galloway,  form  important  objects :  the  lower  ranges  of  the  Pent- 
land  and  lAmmermoor  border  Uie  Lothians. 

The  rivers  of  Scotland  are  not  so  much  distinguished  tor  their  length  or  magnitude,  aa 
Sx  the  pastoral  acenerj  through  which  they  wind  Uieir  early  course,  and  fiir  lie  magnificent 
estuaries  which  they  torm  at  their  junction  with  the  eea. 

The  Forth  rises  near  the  foot  of  Ben  Lomimd,  flows  east  towards  Stirling,  near  which  it 
ia  swelled  l^  the  lawr  stream  of  the  Teith ;  wheiK^  after  many  windii^  through  the 
beautiful  plam  overlooaed  by  Stirling  castle,  it  opens  into  the  great  frith  on  which  the  capi- 
tal cf  Scotland  is  situated. 
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The  Clyde  rkes  on  the  borden  <^  Dumfries-Bhire ;  flows  for  a  oonaidenhle  space  thnnffh 
a  wild  pastonl  valley ;  and  descends,  by  a  successioQ  of  most  picturesque  ctocades,  into  the 
lower  renon  of  Lanarkshire.  After  passing  through  a  tract  which  may  be  denominated  the 
garden  oi  Scotland,  it  enters  Glasgow,  becomes  a  broad  stream,  and  expands  into  a  winding 
nrith,  not  so  broad  as  the  Forth,  but  the  scene  of  a  much  more  active  trade. 

The  Tweed  rises  from  the  same  chain  as  the  Clyde,  and  running  eastward,  waters  the 
most  beautiful  and  classic  of  the  pastoral  districts  of  Scotland,  in  whose  verse  Tweed  is  the 
favourite  name.  Of  similar  fiime  are  its  tributaries,  the  Yarrow,  the  Gala,  the  Teviot; 
swelled  by  whose  waters  it  forms,  on  reaching  Berwick,  a  capacious  harbour. 

The  Tay  rises  in  the  central  Highlands,  descends  into  tne  lowlands  of  Perthshire,  and 
after  winding  beautifully  round  the  city  of  Perth,  expands  into  the  Frith  of  Tay,  and  fenns 
the  harbour  of  Dundee. 

The  Spey  has  a  longer  course  than  any  other ;  but,  rising  in  the  midst  of  the  Perthshire 
highlands,  and  rolling  northward  through  the  wild  recesses  of  Athol  and  Braemar,  its  line  is 
comparatively  obscure.  The  other  rivers  of  Scotland  are  of  subordinate  rank ;  ibe  Dee  of 
Aberdeen,  the  Esk  of  Montrose,  the  Nith  and  Annan  of  Dumfries,  the  Ayr  and  Irvine 
of  Ayr. 

Lochs  form  a  characteristic  feature  of  Scotland ;  many  of  them  are  long  arms  of  the  sea, 
running  up  into  the  heart  of  the  monntaina  Among  these.  Loch  Lomond  is  pre-eminent 
The  traveller  admires  its  vast  expanse,  its  gay  and  numerous  islands,  its  wooded  promon- 
tories and  bays,  and  the  high  mountain  buner  at  its  head.  Loch  Katrine,  in  a  smaller 
compass,  presents  a  singular  combination  of  romantic  beauty.  Loch  Tay,  enclosed  by  the 
loftiest  of  the  Grampians,  presents  alpine  scenery  on  the  grandest  scale ;  while  at  Inverary, 
Loch  Fyne  unites  the  pomp  of  art  with  that  of  nature.  The  lon^  chain  of  Lochs  linnhe, 
Lochy,  and  Nescu  stretchmg  dia^nally  across  Scotland,  comprises  much  fine  scenery, 
and  has  affi>rded  mcilities  for  makmg  a  navigable  communication  between  the  German  and 
Atlantic  oceans. 

Sect.  TL — Natural  Cfeography, 

This  section  will  contain  Geology  only,  as  the  Botany  and  Zoology  of  Scotland  were  de- 
scribed along  with  that  of  Great  Britain  in  general,  under  the  head  of  England. 

SuBSBCT.  1. — Oeology  of  Scotland. 

Scotland  may  be  divided  geologically  into  the  following  great  districts : — 1.  Southern ;  2. 
Middle ;  3.  Northern ;  4  Insular. 

(1.)  Southern  divinon.  This  division  includes  that  part  of  the  country  bounded  on  the 
south  by  the  northern  frontier  of  England ;  and  on  the  north  and  west,  by  the  comparatively 
flat  country  between  the  Forth  and  the  Clyde.  It  is  traversed  from  St  Abb's  Head  on  the 
east  coast  to  Portpatrick  on  the  west  coast  by  a  high  land,  named  the  great  southern  high 
Umd  of  Scotland^  in  which  are  situated  the  highest  mountains  in  this  division  of  Scotland. 
This  lofty  range  sends  out  branches  in  different  directions,  many  of  which  reach  the  sea- 
coast,  while  others  terminate  in  the  lower  and  flatter  parts  of  the  countzy  that  lies  around 
them.  Although  abundantly  supplied  with  rivers,  the  southern  division  contains  but  fow 
lakes,  in  this  respect  fonning  a  striking  contrast  with  the  middle  and  northern  divisions. 
The  mountainous  regions  are  composed  of  transition  rocks,  while  the  lower  and  flatter  con- 
sist principally  of  secondary  and  alluvial  formations. 

L  Transitum  rocks.  The  predominating  rocks  of  the  Neptunian  class  are  greywacke, 
with  8ub(ndmate  beds  of  clay  slate,  flinty  slate,  and  transition  limestone ;  the  Plutonian 
species  are  granite,  syenite,  porphyry,  serpentine,  and  trap ;  by  fiir  the  most  abundant  rock 
is  the  ffrey  wacke,  in  which  the  prmcipal  lead-mines  in  Scotland,  those  of  Leadhills  and 
Wanlockhead,  are  situated.  They  have  been  worked  from  an  early  period,  and  during  a 
lon^  course  of  years  have  yielded  to  the  proprietors  a  venr  rich  return.  Of  late  years, 
owmg  to  the  disturbed  state  of  the  world,  their  prosperity  has  been  inteinipted.  Copper 
ores  have  been  raised  in  Galloway,  but  not  in  considerable  quantity ;  and  the  same  may  be 
said  of  the  sulphuret  of  antimony,  formerly  mined  at  Glendinning  m  Dumfnes-shire. 

n.  Secondary  rocks.  Scotland  is  distinguished  from  England  by  the  smaller  number  of 
its  secondary  ^rmations,  and  their  more  limited  distribution ;  the  southern  division  contains 
a  greater  proportion  than  the  middle  or  northern ;  and  hence  approaches  more  nearly  to 
England  in  a  general  geognostic  point  of  view.  The  following  secondanr  formations  have 
been  observed : — 1.  Old  r«l  sandstone.  2.  Mountain  limestone.  8.  Coal  rormation.  4.  New 
red  sandstone.    5.  Various  trap  and  porphyry  rocks. 

1.  Old  red  sandstone.  This  formation  skirts  the  transition  chains  of  mountains  lying 
immediately  upon  the  greywacke,  &c.  It  is  well  exposed  in  the  Pentlands,  the  upper  part 
of  the  river  district  of  the  river  Clyde,  in  the  course  of  the  river  Tweed,  in  various  points 
in  Dumfries-shire,  &c.  In  the  districts  where  it  occurs,  it  is  frequently  quarried  as  a 
building-stone. 

2.  mountain  limestone.    The  beds  of  limestone  in  the  lower  part  of  the  coal  formation 
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Id  tiie  neiffhboculiood  of  Edinbui^fa,  and  the  beds  of  limestone  upon  which  the  coal  fbrmation 
rests  in  other  quarters,  as  in  Dumfries-shire,  belong  to  the  mountain  limestone. 

3.  Cotd  formation.  This  important  deposit  occupies  considerable  portions  of  East,  Mid, 
and  West  T<nthiaji,  and  extends  westward  to  Glasgow.  It  forms  extensive  tracts  in  Ayr- 
shire ;  in  Dumfrios-^iie ;  and  in  Berwickshire,  llie  c^  mines  in  the  Lothians  and  around 
Glasgow  are  the  most  productive  in  Scotland.  The  annual  quantity  of  coal  brought  into 
Glasgow  is  561,049  tons;  of  which  124,000  are  exported.  It  may  also  be  noticed,  as  con- 
nected with  coal,  that  in  Glasgow,  during  twenty-four  hours  in  the  winter  months,  the  ^ 
company  make  upwards  of  500,000  cubic  feet  of  gas  from  coal ;  and  during  the  same  penod 
in  the  summer  m<Hiths,  about  120,000.  The  pipes  extend  to  more  than  100  miles  through 
streets.  The  great  iron-works  at  Carron  are  supplied  with  the  ore  from  which  the  iron  is 
obtained,  from  the  coalfields  of  this  and  the  middle  divisbn  of  Scotland.  The  ore  or  stone, 
which  is  an  argillaceous  carbonate  of  iron,  occurs  in  beds  and  embedded  masses,  and  princi- 
pally in  the  slate  of  the  coal  deposit  The  admirable  building-stone  around  E^burgh  and 
Glasgow  is  a  sajidstone  which  occurs  in  beds  in  the  coal  formation. 

4.  New  red  9tmd$Ume,  This  formation  in  the  re^lar  succession  rests  upon  the  coal 
formation,  in  which  position  it  is  to  be  seen  in  the  neighbourhood  of  Cannoby  in  Dumfries- 
shire. 

5.  1^y>  ond  porphyry  rocks.  These  ignigenous  masses  occur  in  many  parts :  thev 
abound,  for  instance,  all  around  Edinburgh ;  forming:  part  of  the  Gallon  Hill,  Castle  Hill, 
Salisbury  Craigs,  Arthur  Seat,  the  Pentkmds,  &c :  the  beautiful  conical  hill  named  North 
Berwick  Law,  the  Bass  Rock,  the  Isle  of  May,  Traprain  Law,  are  also  formed  of  trap  and 
porphyry  roeka  Renfrewshire  and  Ayrshure  also  abound  in  splendid  and  interesting  displays 
of  trap  and  por|^yry.  In  many  parts  of  the  country  these  rocks  are  used  as  building-stones, 
and  the  greenstcxie  of  the  trap  series  aflbrds  an  admirable  material  for  road-making.  The 
splendid  causeways  and  roads  around  Edinburgh  are  of  greenstone. 

ILL  AUuvial  rocks.  In  various  parts  of  the  country  mere  occur  deposits  of  old  alluvium, 
or  what  is  called  dUutnum ;  and  everywhere  the  modem  alluvium,  or  that  daily  forming 
meets  the  eye. 

(2.)  Middle  division.  This  divisum  of  Scotland  is  bounded  to  the  south  by  the  southern 
division ;  on  the  north  by  the  Moray  Frith  and  the  great  chain  of  lakes  extending  from 
Inverness  to  Fort  William  and  the  Linnhe  Loch.  It  is  traversed  in  a  north  and  south- 
westerly direction  by  the  Grampian  range  of  mountains,  which  extends  fh»n  the  Mull  of 
Cantyre  to  Stonehaven  in  Kincardineshire,  and  to  the  rocky  northern  coasts  of  Aberdeen- 
shire and  Banffihire.  The  country  in  general  falls  rapidly  to  the  west  of  this  great  moun- 
tain range,  and  comparatively  gently  to  the  eastward  of  it:  hence  the  western  acclivity  is 
steep  and  short,  the  eastern  gentle  and  long.  On  the  eastern  acclivity  and  the  low  lands 
coimected  with  it  are  situatM  the  Sidhiy,  Ochil,  and  Campsie  hills,  forming  a  pretty  conti- 
nuous range ;  and  Kellie  Law,  Largo  Law,  the  Lomonds,  and  the  Saline  Hills  m  Fifeshire, 
forming  a  less  continuous  and  lower  range  of  hills.  Water  is  abundantly  distributed  over 
this  dutrict,  in  the  fonn  of  rivers,  lakes,  and  springs.  Lakes,  which  are  so  rare  in  the^ 
soathem  division,  are  here  abundantly  distributed,  am  exhibit  manv  beautiful  and  splendid 
scenes.  Of  these  lakes  the  most  considerable  are  the  following :  Loch  Lomond,  Loch  Tajr, 
Loch  Ness,  and  Loch  Awe.  The  rocks  are  more  varied  in  this  tlian  in  the  southern  divi- 
sion ;  magnificent  displays  of  primitive,  transition,  and  secondary  formations  present  them-, 
selvesto  our  attention. 

I.  Primittve  and  transition  rocks.  The  Neptunian  kinds  are  granite,  gneiss,  mica  slate, 
clay  idate,  talc  slate,  chlorite  slate,  quartz  rock,  greyvmcke,  limestone  r  the  Plutonian  rocks 
are  granite,  syenite,  porphyry,  trap,  and  serpentine.  The  Neptunian  rocks  generally  range 
from  ndrth-«aBt  to  south-west ;  most  frequency  dip  under  an  angle  of  about  45^ ;  and  are 
varioucdv  upheaved,  broken,  and  disturbed  by  the  Plutonian  rocks.  They  are  principally 
confined  to  the  Grampian  high  land  and  its  branches.  The  most  remarkable  granite  and 
qrenite  districts  are  Caimffonn,  Benachie,  Aberdeen,  Peterhead,  Ben  Cruachan ;  and  Ben 
Nevis  conjoins  along  with  its  slaty  Neptunian  strata,  granite,  syenite,  and  porphyry.  In 
some  quarters  the  limestone  is  raised  as  marble,  as  in  dlen  Tilt ;  but  more  frequently  it  is 
burnt  mto  quicklime.  The  clay  slate  quarries  of  Loss,  on  the  banks  of  Loch  Lomond ;  those 
c^  Balachulish,  in  Argyleshire ;  and  the  slate  quarries  in  the  interior  of  Aberdeenshire,  are 
of  considerable  extent,  and  employ  many  workmen.  There  were  formerly  lead-mines  in  the 
nei^bourhood  of  Tyndrum,  where  the  lead  glance,  or  sulphuret  of  lead,  was  disposed  in 
veins  in  quartz  rock  and  mica  slate. 

U.  Secondary  rocks.  These  are,  old  red  sandstone,  mountain  limestone,  coal  formation, 
and  new  red  sandstone,  and  probably  the  lias  formation :  these  strata  are  variously  inter- 
mingled with  trap  and  porphyry  rocks. 

1.  Old  red  sandstone.  This  rock,  in  some  parts  of  the  country,  as  in  the  vicbiity  of 
Stonehaven  and  near  Blair-Gowrie,  exhibits  mi^ificent  cliffi  of  conglomerate.  It  forms 
the  principal  rock  in  the  great  tract  of  country  included  between  lines  drawn  firom  Stone- 
haven by  Blair-Gowrie,  Ckimrie,  Callender,  Dumbarton,  Stirling,  Kinross,  Dundee,  Arbroath, 
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MontroKy  and  Bervie.  It  appears  again  near  Inyemess,  and  on  the  banks  of  Loch  N< 
In  many  localities  there  are  extensive  quarries,  the  sandstone  being  used  as  a  building-stone, 
and  as  a  pavement-stone.  The  Kingoddie  sandstone  and  the  Arbroath  pavement-stone,  from 
old  red  sandstone  localities,  are  well  known. 

2.  Coal  formation.  The  coal  formation  in  the  middle  divisioa  of  Scotland  has  not  been  met 
with  &rther  north  than  Fifeshire.  The  counties  of  Fife,  Clackmannan,  and  Stirling,  abound 
m  coal ;  of  these  counties,  Fife  is  that  which  contains  the  greatest  fields  of  this  valuable 
mineral. 

3.  New  red  sandstone  occurs  apparently  in  scnne  points  on  the  east  coast,  and  also  on  the 
north  coast  between  CuUen  and  the  Cromarty  Fhth. 

4.  Lias  formation.  Near  to  Banff  there  are  beds  of  clay,  which,  finm  the  ozganic  re- 
mains contained  in  them,  may  turn  out  to  belong  to  this  fbrmation. 

5.  Plutonian  rocks.  These  are  various  traps,  as  greenstone,  amygdaloid,  trap  tufia,  and 
basalt;  and  porphyries,  having  a  basis  of  claystone  or  clinkstone.  The  fiunous  headland  the 
Red  Head,  on  the  east  coast,  exhibits  a  fine  display  of  Plutonian  rocks,  connected  with  the 
red  sandstone.  Bervie  Head  and  the  vicinity  are  interesting  from  their  porphyry  rocks. 
The  trap  rocks  of  Montrose  are  fiunous  on  account  of  the  agates  they  aflbrd.  Kinnoul  Hill, 
at  Perth,  is  composed  of  amygdaloid,  tuf&,  and  other  rocks  of  the  trap  series,  and  abounds 
in  agates.  The  Ochil  Hills  are  principally  composed  of  trap  and  porphyry ;  and  trap  rocks 
aboimd  in  the  Campsie  range.  The  Fifeuiire  hills,  viz.  Eellie  Law,  Largo  Law,  the  cones 
of  the  Lomond,  and  the  Saline  Hills,  are  of  trap.  These  various  traps  and  porphyries  have, 
as  is  generally  the  case,  broken  and  changed  more  or  less  the  Neptunian  strata  with  which 
they  are  intermingled. 

UL  Alluvial  rocks.  These  have  the  same  general  characters  as  those  met  with  in  the 
southern  division.  In  a  few  districts,  however,  as  near  to  Peteihead,  and  in  the  vicinity  of 
Banff,  there  are  numerous  chalk  flints.  Thc»e,  by  some,  are  considered  as  alluvial,  and 
foreign  to  Scotland ;  while  others  are  of  opinion  that  they  are  remains  of  the  chalk  forma- 
tion, formerly  distributed  in  some  of  the  tracts  where  the  flints  are  found. 

(3.)  Northern  division.  This  division  is  bounded  on  the  south  by  the  chain  of  lakes 
wluch  forms  the  northern  limit  of  the  middle  division,  and  on  the  north,  the  east,  and  the 
west,  by  the  ocean.  The  high  land  ranges  throughout  its  whole  length,  from  sooth-west  to 
north-east  The  western  acclivity  is  steep  and  short ;  the  eastern  comparatively  gently 
inclined  and  long.  Rivers,  springs,  and  lakes  are  numerous.  The  whole  of  this  division, 
nearly,  is  composed  of  nrimitive  and  transition  rocks,  the  secondary  occurring  principally 
along  the  east  coast  and  a  small  extent  of  the  north-west  coast 

L  Frimitive  and  transition  rocks.  The  Neptunian  species  are  disposed  in  strata  that 
often  range  fh>m  south-west  to  north-east,  are  of  gneiss,  mica  slate,  clay  slate,  quartz  rock, 
talc  slate,  limestone,  and  greywacke.  The  Plutonian  rocks  are  less  abundant  than  in  the 
middle  and  southern  divisions  of  Sco^and ;  and  are  granite,  syenite,  porphyry,  and  trap. 
The  only  mines  are  those  at  Strontian,  where  the  ore  is  lead  glance,  or  siilphuret  of  lead, 
in  veins  traversin|Br  gneiss.  The  mineral  in  which  the  Strontian  earth  was  first  fbond 
occurs  in  these  mmes,  along  with  oUier  curious  minerals,  of  which  the  cross-stone  is  the 
most  interesting. 

n.  Secondary  rocks.  The  formations  of  this  class  are.  both  Neptunian  and  Plutonian. 
The  Neptunian  are  old  red  sandstone,  new  red  sandstone,  lias,  and  oolite ;  the  Plutonian,  trap 
and  porphyry. 

1.  (Md  red  sandstone.  Much  of  the  county  of  Caithness,  and  some  tracts  on  the  east 
coast,  and  a  few  points  on  the  west,  are  composed  of  this  formation. 

2.  New  red  sandstone.  The  county  of  Caithness  a^rds  examples  of  this  deposit,  which 
is  remlirkable  on  account  of  the  beds  of  fossil  fishes  it  contains. 

3.  Lias  and  oolite.  This  formation  occurs  on  the  east  coast  of  Sutherland.  The  coal 
mines  at  Brora  are  situated  in  this  deposit;  the  coal  is,  however,  of  indifferent  quality. 

4.  The  Plutonian  rocks  are  not  frcKjuent,  and  consist  principally  of  trap  and  porphyry, 
in.  AUuvial  rocks.    These  exhibit  the  same  characters  as  in  the  middle  and  sou&iem 

divisions. 

(4.)  Insular  division.  This  may  be  subdivided  in  the  following  manner: — ^1.  Forth 
Islands;  2.  Clyde  Islands;  3.  Hebrides;  4.  Orknejrs;  5.  Shetlands. 

(1.)  Forth  Islands.  The  Bell  Rock  is  of  a  red  sandstone,  having  the  same  chazvcters  as 
that  on  the  neighbouring  coast  at  Arbroath.  The  other  islands  are  principally  composed  of 
trap  rocks,  occasionally  associated  with  clinkstone  porphyry,  and  rocks  of  &e  coal  formation. 
(2.)  Clyde  Islands  and  the  Cumbrays  are  composed  of  secondary  rocks ;  the  Neptunian  rocks 
are  chiefly  old  red  sandstone,  which  is  traversed  and  overlaid  by  different  kindsof  trap  rocks, 
ofiK^ich  there  are  magnificent  displays  in  these  islands.  The  southern  part  of  Bute  is 
almost  entirely  composed  of  rocks  of  igneous  origin,  belonging  to  the  trap  series ;  the  mid- 
dle, of  old  red  sandstone ;  the  northern  of  clay  slate,  mica  slate,  quartz  rock,  and  trap.  Arran 
afibrds  highly  illustrative  examples  of  Neptunian  and  Plutonian  rocks  of  the  primitive  and 
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transition  claaBes,  tiz.  clay  alate,  mica  slate,  greywacke, as  Neptunian  deposits;  and  granite, 
as  a  Plutonian  rock.  The  junctions  of  the  granite,  of  which  mere  are  two  formations,  with 
each  oth^  and  with  the  Neptunian  slates,  are  most  instructive.  Reposing  on  these  rocks  is 
a  deposit  of  the  old  red  sandstone,  on  which  rests  the  coal  formation ;  and  the  whole  are 
covered,  more  m*  less  completely,  with  new  red  sandstone.  These  Neptunian  secondary 
rocks  are  traversed  in  all  directions  by  Plutonian  rocks  of  the  porphyry  and  trap  series, 
affording  an  admiraUe  study  to  the  geologist  Alluvial  deposits  occur  all  round  the  coast, 
and  covering,  more  or  less  deeply,  the  bottom  and  sides  of  valleys.  Both  old  and  new  allu- 
vium are  met  with  in  Arran.  The  Craig  of  Ailsa,  which  is  000  feet  hiffh,  is  composed  of 
secondary  syenite,  in  several  clifis  disposed  in  magnificent  columns,  and  traversed  by  veins 
of  seccHidary  ffreenstone,  &c. 

(3.)  The  liebrides  or  Western  Islands  form  two  groups ;  the  one,  ranging  immediately 
alcmg  the  coast,  £he  Inner  Hebrides ;  the  other,  lying  bey(xid,  to  the  westwud,  the  ChUer 
Hebrides. 

Inner  Hebrides.  Gigha,  Isla,  Jura,  Colonsay,  Oronsay,  Scarba,  and  the  Slate  Isles,  are 
principally  composed  of  Neptunian  primitive  and  transition  strata,  having  frequently  a  north- 
east and  south-west  direction ;  and  variously  disposed,  from  the  slightly  inclined  to  the  ver- 
tical position.  The  rocks  are  mica  slate,  quartz  rock,  talc  slate,  chlorite  slate,  hornblende 
slate,  clay  slate,  limestone,  and  grey  wacke.  These  are  traversed  b^,  and  intermingled  with, 
Plutonian  rocks  of  the  trap  and  porphyry  series.  The  clay  slate  is  extensively  quarried  in 
the  isle  of  Eiedale,  one  of  the  Slate  Islands.  In  hla  there  is  a  great  deposit  of  limestone, 
in  which  formerly  lead-mines  were  worked.  lona^  Tiree^  and  CoU  are  principally  composed 
of  gneias,  mica  slate,  quartz  rock,  hornblende  rock,  with  occasional  intermixtures  of  granite 
and  syenite,  and  all  traversed,  more  or  less  firequently,  by  veins  of  trap  rocL  ilfuS,  with 
the  exceptico  of  two  or  three  points,  which  are  composed  of  frranite,  gneiss,  and  mica  slate, 
is  composed  of  seccmdary  trap  and  porphyry  rocks,  with  occasional  intermixtures  of  lias  lime- 
stones, and  lias  coals.  The  usual  alluvial  deposits  appear  in  different  parts  of  the  island. 
Stafa^  which  is  composed  of  basalt,  amygdaloid,  and  trap  tuffii,  has  been  lonff  celebrated  on 
account  of  its  splendid  columnar  basaltic  cave,  the  Fin^pd^s  Cave  of  travellers,  ^^g  is 
principally  composed  of  trap  rocks,  occasionaUy  intermingled  with  lias  limestones.  The 
Score  'Em  is  a  remarkable  columnar  ridge  of  pitchstone  porphyry,  presenting  the  most 
splendid  display  of  the  natural  columnar  structure  to  be  met  with  anvwhere  in  the  British 
islands.  CSanna  is  entirely  composed  of  secondary  trap  rocks ;  and  Rum^  a  wild,  rugged, 
and  hilly  island,  besides  red  sandstone,  which  forms  a  prominent  constituent  part,  also  con- 
tains many  varieties  of  trap,  some  of  which  are  remarkable  fh)m  their  containing  agates, 
bloodstone,  opal,  &c.  Skye^  the  largest  of  the  Inner  Hebrides,  exhibits  great  variety  cS 
sceneiy  and  of  geological  arran^ment  The  southern  part  of  the  island  is  composed  of 
primitive  and  transition  rocks,  principally  of  the  Neptunian  series ;  namely,  mica  slate,  clay 
slate,  chlorite  slate,  hornblende  rock,  quartz  rock,  greywacke,  and  Umestone.  The  middle 
part  sJERxda  magnificent  displays  of  Plutonian  rocks,  as  svenite,  porphyry  and  trap,  which 
are  fi^uently  observed  intermixed  with  lias  limestone,  which  in  many  places  is  seen  con- 
verted mto  marble  through  the  agency  of  those  ignigenous  rocks :  the  northern  division  of 
the  island  is  principally  composed  of  various  trap  rocks,  often  abounding  in  zeolite  and  other 
curious  minerals,  and  intermingled  with  lias  limestone  and  coal.  The  luluvium  here  exhibits 
its  usual  characters.  Rasay.  The  southern  and  middle  parts  of  th^  island  are  of  secooadary 
formation,  {mncipally  of  old  red  sandstone  and  lias  sandstone ;  the  northern  extremity  is  of 
primitive  rocks,  principally  gneiss.  Bona,  This  island,  which  appears  formerly  to  have 
been  a  part  of  Rasay,  is  entirely  of  primitive  formation,  the  prevailing  rock  being  gneiss, 
with  subordinate  mica  slate,  quartz  rock,  hornblende  rock,  &c.,  traversed  by  splendid  veins 
of  granite. 

Outer  Hebrides.  This  group,  which  lies  in  a  north-east  and  south-west  direction,  con- 
eists  of  the  following  islanos ;  viz.  Lewis,  Harris,  North  Uist,  South  Uist,  and  Barra.  The 
whole  range  of  islands  is  nearly  of  primitive  formation,  and  the  predominatingrocks,  which 
are  gneias  and  mica  slate,  range  ^nerally  from  north-east  to  south-west  The  following 
rocln,  which  are  generally  su1»rdmate  to  those  just  mentioned,  viz.  quartz  rock,  clay  slate, 
chlorite  slate,  hornblende  rock  of  various  kinds,  limestone  (?),  serpentine,  with  masses  and 
veins  of  granite,  syenite,  and  ponAyry,  present  man^  interesting  phenomena. 

(4.)  Orkney  Islands.  This  group  of  islands  is  distinguished  from  all  others  that  lie  around 
the  coasts  of  Scotland,  by  the  uniformity  of  its  structure  and  composition.  With  the  excep- 
tion of  a  smaU  extent  of  transition  rocks  near  Stromness  in  the  island  of  Pomona,  the  largest 
of  die  Orkneys,  that  island  and  all  the  others  are  composed  of  the  old  red  sandstone,  with 
some  rare  appearance  of  secondary  trap.  '^ 

(5.)  Shetland  Mands.  This  very  mteresting  poup  of  islands  exhibits  fntst  variety  in 
its  geognostical  structure  and  composition.  Mainland.  With  the  exception  of  a  band  of 
old  red  sandstone  extending  fitnn  the  line  of  Sumburgh  Head  to  Rovey  Head,  on  the  east 
coast  the  whde  of  this  island  is  formed  of  primitive  rocks.    The  Neptunian  strata  are 
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gaeum,  witli  inlKaidiiKte  mica  alate,  clay  tlate,  quartz  rock,  limeatcDe,  and  bcn^denderocki; 
the  Plutonian  rocka,  which  frequently  alter  and  upraise  the  Neptonian  atnta,  aje  granite, 
■ysnite,  porphyry,  gieenatone,  uid  epidoUc  ijenite.  Yelt  is  almoat  entireljr  campoaed  cf 
g^neiao,  varjoualy  intersected  hj  veins  of  zranite.  Unit  is  compoaed  of  gnem,  mica  skta. 
talc  slate,  chtorile  alate,  and  limeelone,  WDich  are  vanoudj  intennixed  with  a^pentine  and 
diallage  rocbi,  Hermanew,  the  moet  northera  point  of  the  Britid]  dnniiiioni  in  Enn^ie,  is 
cctnpcaed  of  ^eias;  while  tlie  land's  End  of  Cornwall,  tlie  most  aouth-weaterly  cape  of 
Britain,  is  formed  of  granite.  Unit  and  the  neighbouring  island  of  Fetlnr  abound  in  chro- 
mate  of  iron.  Hydrate  of  magnesia,  grenatite,  precious  garnet,  and  other  beautiliil  mineial^ 
occur  in  this  island.  Fellar  is  composed  of  serpentine  as  the  predominating  rock,  with 
diallage  rock,  gneiss,  mica  slate,  chlorite  slate,  and  auartz  rock.  WhaiteyiB  cmnpoged  of 
gneivL  Brettay,  Nrut,  and  Motua  are  compoeed  ot  old  red  sandstone.  Barra  and  Hotat 
are  composed  of  gneiss  and  mica  state,  with  luboTdinate  limeslcne ;  Pi^  Slour  is  a  man  of 
porphyry.  In  Faula  the  predominating  rock  is  old  red  sandstone ;  at  one  point  there  is  a 
limited  display  of  primitive  rocks  of  granite,  gneiss,  mica  slate,  and  clay  slate. 

Sbot,  in. — historical  Survey. 
To  the  Greek  and  Bonan  writers,  Scotland  was  not  known  as  a  distiDct  country.  AAiob, 
or  Britain,  was  viewed  as  one  regica,  parcelled  out  amciig  a  multitude  of  difibrent  tribea. 
Agticola  first  penetrated  into  that  part  of  Britain,  which  we  now  call  Scotland.  He  eaaily 
OTCT-ian  the  low  country,  but  encountered  the  most  obstinate  resistance  when  he  approached 
the  Caledooiana,  who  appear  then  to  have  held  all  the  northern  districts.  An  obstinate 
faatUe,  the  precise  place  <g  which  has  never  been  ascertained,  was  fiueht  at  the  Ibot  cf  the 
Grampians.  All  the  rude  valour  of  Caledonia  could  not  match  the  skill  of  Agricola  and  the 
discipline  of  the  Roman  legions.  The  whole  open  country  wm  abandoned  to  the  invadeiB, 
whose  progresB,  however,  was  stayed  by  what  they  teniied  the  Caledonian  forest,  under 
which  uey  seem  to  have  vaguelycomprebended  the  vast  pine  woods  of  Glenmore,  and  the 
steep  barrier  of  the  Grampiana.  Their  military  occupation,  however,  is  attested  hf  the  fbrat- 
atiou  of  numerous  camps,  of  which  that  of 


Ardocb,  (Jg.  185X  ten  miles  north  of  Stir- 
ling, is  the  most  eitendre  and  eontidete; 
The  Romans  endeavoured  to  resist  the  in- 


is  of  the  natives,  by  rearing  at  dii^rait 
penoos,  two  walls,  <me  between  the  Farth 
and  Clyde,  and  the  other  south  of  the  low 
coimtry  of  Scotland,  between  the  Solway 
and  the  T^ne.  The  northern  tribes,  bow- 
ever,  contmned  thetr  inroads,  now  chiefly 
under  the  name  of  Picta,  who  seem  clearly 
to  have  been  the  same  pec^e  with  the 
CatediHiiana.  In  the  fifth  century  Britain 
was  abandoned  by  the  Rtsnan^  and  o*er-nm 
I7  the  Saxms,  who  occnpied  the  eastern 
Mut  of  the  south  (rf*  Scotland,  as  ftr  aa  the 
Forth. 

The  western  part  was  fbnned  into  the 

kingdom  of  Stnithcluyd.     It  flourished  fbr 

about  800  years,  and  was  rendered  illuttriods 

Ciau.  u  Aidoctu  by  the  name  and  eiploils  of  Atthnr  and  bis 

.  , ,     ^  ,.  .  ,  knights,  whose  power  ftom  506  to  542,  is 

remeeonted  by  tradition  as  having  been  predominant  over  the  south  of  ScoUand  and  the  nortb 

rfEnglairf.     The  capital  and  bulwark  of  this  kingdom  was  Alcluyd,  called  afterwards  Dun 

Bnton  and  Dumbarton,  seated  on  an  insulated  precipitous  rock  at  the  mouth  of  the  Clyde 

Ihe  HCTathcluyd  Bntons,  cloeely  pressed  by  their  Saxon  neighbours,  endeavoured  to  defend 

themselves  by  a  lengthened /o#w,  of  which  the  traces  have  teen  supposed  to  remain  in  the 

L^bjBil  or  Picts  -wOTk  Ditch,  drawn  across  the  counties  of  Selkirk  and  Roxburgh.     Such 

feeble  defences  could  not  support  a  sinking  monarchy ;  in  757,  Alcluyd  was  taken  by  the 

Saxons,  and  Ihe  kmgdran  subverted. 

The  Scots,  before  this  time,  had  ccsne  ftom  Ireland,  their  original  seat,  which,  in  the  Ibutth 
century,  was  often  called  ScoUand.  Even  before  the  departure  of  the  Ib^ianB,  the  Scola, 
jomed  with  the  Picts,  are  roenboned  as  the  ravagere  of  defenceless  Britain.  They  appear  at 
one  tune  to  have  been  driven  hack  into  Ireland ;  but  in  503  they  again  landed  in  Canlyrv, 
and  during  the  next  (bur  centuries,  spread  gradually  over  the  kingdom.  At  length  under  the 
JU^'^."^^'^^  °*'^*^J^  ^^'ch^^™«a<:ed  in  836,  they  wrested  the  sceptre  fhwi  Wrod 
—.,.1,1.. I    1  .,     „)ffi\g  of  that  country,  which,  fion 
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The  Sooto-SaxoQ  en,  as  Mr.  Chalmers  calls  it,  is  memomble  rather  for  an  insensible 
chance,  than  for  any  sudden  reyolution.  After  the  subversion  of  the  kingdom  of  Strath* 
cluj^  by  the  Saxons,  that  people  had  colonized  and  filled  the  whole  south;  and  the  Scottish 
kings,  though  of  Celtic  origin,  having  estahliBhed  themselves  in  this  more  fertile  part  of  their 
temtories,  soon  began  to  imbibe  the  spirit  of  its  occupants.  From  this  or  other  causes  the 
whole  lowlands  of  Scotland  is  in  language  and  manners  Teutonic,  and  the  Gael  or  Celts 
were  again  confined  within  their  mountain  boundary. 

An  era  of  disputed  succession  arose  out  of  the  contending  claims  of  Bmce  and  Baliol, 
after  the  death  of  Margauet  of  Norway.  '^Edward  L,  availmg  himself  c^  this  dissension, 
succeeded  in  introducing  himself  under  the  character  of  an  aroiter,  and  having  established 
Baliol  on  the  throne  by  an  armed  interference,  sought  to  rule  Scotland  as  a  vasnd  kingdom. 
The  result  was  a  struggle,  calamitous  to  Scotland,  but  which,  however,  placed  in  a  con- 
spicuous light  the  energy  and  heroism  of  the  nation,  and  brought  forward  the  names  of 
Wallace  and  Bruce,  ever  afterwards  the  foremost  in  her  annals.  The  result  was  glorious ; 
the  concentrated  force  of  the  English  was  finaUy  defeated  in  a  pitohed  battle  at  Bannock- 
bum  ;  they  were  compelled  to  renounce  their  ambitious  pretensions,  and  allow  the  kingdom 
to  be  ffovemed  by  its  native  princes. 

Under  the  turbulent  and  unfcMtunate  sway  of  the  Stuarts,  Scotland  continued  for  several 
oentories  without  any  prominent  revolution,  though  with  a  ccxitinual  tendency  to  internal 
ctxhmotion.  This  dynasty,  finqpi  their  connexion  with  the  French  and  Englieii  courts,  had^ 
acquired  the  idea  of  more  polished  manners,  and  habits  of  greater  subofdination  as  due  ftom 
the  nobles.  Such  views  were  ill  suited  to  the  power  and  temper  of  a  Douglas,  and  many 
other  powerfiil  chieftains,  through  whose  resistance  the  attempts  of  the  monarchs  were 
followed  witii  disaster,  and  often  with  violent  death.  The  introduction  of  the  reformed 
religion  especially,  in  open  opposition  to  the  court,  which  granted  only  a  reluctant  and  pre- 
carioas  toleration,  was  un&vourable  to  the  crown,  and  &tal  to  a  princess  whose  beauty  and 
misfoirtanes  have  rendered  her  an  object  of  enthusiasm  to  the  gay  and  chivalric  part  (x  the 
Scottish  nation. 

The  nnion  of  the  crowns,  b^  the  accession  of  James  VI.  in  1603,  to  the  English  throne, 
produced  a  great  change,  in  itself  littering  to  Scotland,  whose  race  of  princes  now  held 
sway  over  ul  the  three  kingdoms.  The  struggle  between  presbytery  and  prelacy  gave  rise 
to  a  conflict  which  still  powerfiilly  influences  tne  temper  and  character  of  the  Scots.  The 
eflbrts  of  the  preabyterians,  acting  under  the  bond  of,  their  League  and  Covenant,  first 
enabled  the  English  parliament  to  rear  its  head,  and  had  a  great  e&ct  in  tuminff  the  scale 
of  contest  against  the  crown.  The  Scots  revolted,  however,  at  the  excesses  of  the  inde- 
pendents, aiMi  endeavoured  to  rear  anin,  on  a  covenanted  basis,  the  follen  crown  of  the 
Dtnarts.  These  brave  but  unsncceasim  eflbrts  were  ill  requited  by  an  embittered  persecu- 
tion against  all  the  adherents  of  presbjrtery,  till  the  Revolution  finally  fixed  that  system  as 
the  e^ablished  religion  of  Scotland. 

The  union  of  the  kingdoms,  in  1707,  placed  Scotland  in  that  political  position  which  she 
has  ever  since  maintained ;  and,  by  allayinff  internal  contest,  and  opening  a  ftee  trade  with 
the  sister  kingdom,  this  union  has  produced  results  highly  beneficial,  although  the  devoted 
attachment  of  her  mountain  tribes  to  the  tooled  Stuarts  repeatedljr  impelled  ttiem  to  attempt 
to  replace  that  house  on  the  throne ;  attempts  which,  at  one  critical  moment,  spread  alarm 
into  the  heart  of  England. 

Sbot.  IV.— PoltficoZ  C&n$tUuiion. 

The  political  system  of  Scotland  being  now  almost  completely  incorporated  with  that  of 
Ekiffland,  little  is  to  be  added  to  the  statements  given  under  the  head  of  the  sister  kingdom. 
Afew  peculiarities,  however,  may  be  deserving  of  notice.* 

The  representation  allowed  to  Scotland  at  the  union  was  somewhat  scanty.  It  consisted, 
for  the  House  of  Commons,  of  forty-five  i-iembers,  fifteen  fiom  the  boroughs,  and  thirty  firom 
the  counties.  The  members  were  elected,  not  by  the  burgesses,  but  by  the  nmgirtrates, 
who  themselves  were  appointed  chiefly  by  their  predecessors  in  office ;  thus  constituting 
close  boroughs,  in  which  a  party  having  once  obtained  a  majority  might  keep  it  inp^rpetuum. 
In  county  Sections,  the  right  of  voting  was  attached  to  the  poasessian  of  lands  held  inn 
mediately  of  the  crown,  and  of  the  valued  rent  of  4002.  Soots.  But  the  feudal  superiority 
which  entitled  to  vote  was  separable  finom  the  actual  possession  of  the  pruperty.  The  original 
proprietor,  who,  perhaps,  had  a  number  of  these  votes  on  his  estate,  might  either  seU  or 
dis^ibute  them  among  his  firiends,  so  as  to  multiply  his  own  elective  influence.  The  firee* 
holders  of  Scotland  amounted  to  not  quite  8000,  of  whom  a  certain  iramber,  for  the  reason 
stated,  had  no  actual  property  in  land.  The  peers  of  Scotland  are  represented  by  sixteen 
of  their  number,  elected  at  the  commencement  of  each  parliament  There  are,  besides, 
opwaids  of  twenty  ^dw  are  British  peers,  and  sit  in  their  persooal  right 
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By  the  Refonn  Bill  of  18^  the  power  of  returning  members  to  the-  Hoiue  of  Commooi 
is  vested  in  the  following  cities  and  burghs : — 


EdiiibarKb S 

OlBflgo*^ S 

Ab6rdecn ....«••.. .«.• • •••..* •.•«..•............, 

Paidey 

Dandec  .  

Greenock 

Perth 

Leith,  Portobello,  MaawltNir^ 

Kirkwall,  Wick,  Dornocb,  DiiifwmU,  Tain,  Cromarty 

Forlnwe,  InverneM,  Nairn,  Forres 

Elfin,  Cuilen,  BanlT,  Inverary,  Kinfore,  Peterhead 

Inverbervie,  Montrose,  Arbroath,  Brechin,  Porter 

Cupar,  St.  Andrew's,  Anstrutber  Easter  and  Wester,  Crail,  Kilrenny,  Pitteoween 

Dysart,  Kirkaldy,  King  horn,  Burntisland 

In verkeithing ,  Dunfarmline,  Kinross,  Uueensferry,  Culross,  Btirling  

Renfrew,  Rutheralen,  Dumbarton,  Kilmamock,  Port  Glaagow 

Haddington,  Dunbar,  North  Berwick,  Lauder,  Jedburgh 

Linlitligow.  Lanark,  Falkirk,  Airdrie,  Hamilton 

AjT,  Irvine,  Campbellton,  Inverary,  Oban , 

Dttmft-iee,  Sanquabar,  Annan,  Lochroaben,  Kirkcudbrifht 

Wigton,  New  Galloway,  Strmnraer,  Whithorn 


These  members  are  returned  by  the  inhabitants  paying  rent  to  the  value  of  102.  and  upmids. 
The  counties  continue  each  to  elect  a  member,  except  that  only  one  in  conjunction  is  re- 
turned by  Elgin  and  Nairn,  one  by  Ross  and  Cromarty,  and  one  bj  Clackmannan  and  Kin- 
ro8&  The  power  of  voting,  too,  is  attached  to  the  possession  of  actual  property  yielding 
IW.  of  yearly  rent 

Tlie  judicial  administration  of  Scotland  has  always  continued  distinct  from  that  of  the 
sister  kingdom.  The  supreme  court,  or  Court  of  Session,  consisted  until  lately,  of  fifteen 
members,  sitting  together,  and  deciding  in  all  civil  causes,  while  six  of  these  constituted  a 
Justiciary  Court  for  the  trial  pf  criminal  cases.  The  trial  by  jury  was  employed  only  in  the 
Justiciary  Court,  and  in  revenue  questions,  which  are  tried  befi>re  the  Court  of  Exchequer. 
But  the  supreme  court  is  now  divided  into  two  chambers,  one  of  six  and  the  other  of  seven 
members.  Trials  by  jury,  in  civil  cases,  have  been  introduced,  and  are  now  carried  on,  like 
others,  under  the  direction  of  the  Court  of  Session.  The  Court  of  Exchequer,  which  coi^ 
sisted  of  five  barons,  the  Consistory  and  the  Admiralty  Courts  have  been  abolished,  and  their 
jurisdiction  transferred  to  the  Court  of  Session. 

The  revenue  of  Scotland  has  been  hitherto  collected  separately  fiom  that  of  England, 
and  by  separate  boards  for  each  branch ;  but,  under  recent  regulations,  the  whole  has  been 
placed  under  the  direction  of  boards  resident  in  London,  and  the  systems  have  been  in  a  great 
measure  incorporated  together.    In  the  year  ending  5th  January,  1831 — 

£ 

The  Scottish  excise  was 2,395,490 

Customs I,a57,000 

Stamps 526,000 

Assessed  taxes ^     -  292,000 

Post  office 201,000 


4,771,490 

SxcT.  V. — ProdtLctive  Industry. 

Scotland  has  always  ranked  as  a  poor  country ;  and,  for  a  long  time,  natural  obstacles  were 
enhanced  by  moral  impediments.  The  Scots  showed  an  aptitude  to  embark  in  all  schemes 
of  turbulence ;  but  indolence,  and  dislike  of  plain  hard  work,  might  be  recognized  as  a 
national  characteristic.  Since  the  age  arrived,  however,  when  industry  came  mto  honour, 
and  when  improved  processes  were  studiously  applied  to  all  the  useful  arts,  the  Scots  have 
entered  with  peculiar  spirit  and  intelligence  into  this  new  career ;  and  in  its  proeecutioa 
have  been  more  successful,  in  some  respects,  than  their  southern  neighbours. 

The  agriculture  of  Scotland  has  to  contend  with  obstacles  which  must  be  manifest,  when 
we  look  at  its  nigged  aspect,  and  its  vast  hills  and  morasses.  Forty  years  ago,  moreover, 
the  progress  of  Gotland  in  this  primary  art  vna  generally  behind  that  of  the  rest  of  the 
empire.  As  soon,  however,  as  the  great  system  of  agricultural  improvement  was  adopted 
throughout  the  kingdom,  the  Scottish  farmers  not  only  shared  in  it,  but  carried  it  &rther 
than  3iose  of  England.  The  farmers  of  the  Lothians,  of  the  Carse  of  Gowrie,  and  even  of 
the  district  on  the  Moray  Frith,  made  a  complete  reform  in  the  whole  train  of  agricultural 
operati<His.  They  brought  extensive  tracts  of  common  and  waste  under  cultivation,  r^uced 
the  number  of  cattle  and  improved  the  breed,  cultivated  the  artificial  grasses^  dismissed 
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superfluous  hands,  and  adopted  the  use  of  machinery,  of  which  the  most  important,  the 
threshing  machine,  was  of  Scottish  invention.  The  consequence  was,  that  considerahle 
fortunes  were  made  by  successful  farmers,  and  that  rents  were  in  almost  every  instance 
trebled,  and  in  some  cases  raised  to  eight  or  ten  times  their  former  amount  In  the  moun- 
tainous districts,  also,  a  new  system  was  introduced,  which  proved  more  profitable  to  the 
landlord.  The  numerous  little  farms  hitherto  held  by  tenants  or  vassals,  were  thrown  into 
extensive  sheep-walks.  Considerable  depopulation,  in  the  agricultural  districts,  was  the 
consequence ;  a  great  proportion  of  this  brave  and  warm-hearted  race  were  forced  to  quit 
their  native  glens,  to  which  they  were  fondly  attached,  and  to  seek  support,  either  in  the 
great  manu&cturing  towns,  or  in  settlements  formed  on  the  other  side  of  the  Atlantic. 

The  cultivated  lands  of  Scotland,  and  the  amount  of  its.  produce,  after  all  these  improve- 
ments, are  still  limited.  Of  the  18,944,000  acres,  its  computed  extent  of  land,  only  5,043,000 
are  under  regular  cultivation,  and  not  more  than  1,800,000  under  grain.  Of  these  only 
140,000  produce  wheat,  though  this  is  considered  the  most  profitable  crop,  and  is  raised  of 
good  quality,  where  the  soil  and  climate  admit  Oats,  a  hardy  plant,  is  the  staple  produce 
of  Scotland,  and  the  food  of  its  rural  population :  it  covers  1^260,000  acres.  Barley  occupies 
280,000  acres,  being  raised  chiefly  for  distillation ;  but  in  the  higher  districts  it  is  the  ruder 
species  called  bear  or  big.  The  chief  exportable  produce  consists  in  cattle  and  sheep,  which 
are  sent  in  numbers  to  the  Elnglish  markets.  The  sheep  are  not  equal  to  the  fine  English 
breeds,  but  the  mutton  of  the  Grampians  and  Cheviots  is  of  exquisite  flavour. 

The  manufacturing  industry  of  Scotland  has,  within  the  last  century,  advanced  with  pro- 
digious rapidity,  being  quite  equal,  compared  with  the  extent  and  population  of  the  country, 
to  that  of  England.  Woollen,  the  grand  original  staple  of  England,  has  never  obtained  more 
than  a  very  partial  footing  in  Scotland.  Linen,  with  other  products  of  flax,  is  the  original 
staple  of  Scotland.  It  was  throughout  the  country  a  household  manufticture,  and  for  house- 
hold use.  Flax,  in  almost  every  family,  was  diligently  spun  into  yam,  which  was  then  sent 
out  to  be  woven  and  bleached.  The  coarser  kinds  of  linen  still  form  the  staple  of  the  eastern 
counties,  though  Dunfermline  excels  in  fine  sheeting  and  diaper.  The  linen  made  in  Scot- 
land was  estimated,  in  1810,  at  26,457,000  yards,  value  1,265,0002.  The  increase  in  the 
manufacture  lus  since  been  so  great,  that  in  1831,  Dundee  alone  exported  more  than 
57,000,000  yards !  By  far  the  greater  proportion  of  the  raw  material  is  ii^ported,  very  little 
hemp  or  flax  being  grown  eiflier  in  Scotland  or  England ;  almost  all  the  former,  and  more 
than  half  the  latter,  is  brought  fix>m  Russia,  the  rest  of  the  flax  flrom  Holland,  Flanders,  and 
Germany. 

The  cotton  manufacture,  though  of  comparatively  recent  introduction,  has,  in  Scotland, 
no  less  than  in  England,  risen  to  be  the  fiist  in  point  of  magnitude.  Glasgow  and  Paisley 
produce  fobrics  earned  to  an  extreme  decree  of  fineness.  The  muslin  of  Paisley  is  one  of 
the  most  delicate  fkbrics  existing.  The  prmting  of  cottons,  particularly  shawls,  is  aJso  carried 
on  to  a  greater  proportional  extent  in  Scotland  than  in  Elngland.  The  total  quantity  of  cotton 
wool  spun  in  Scotland  in  1832,  amounted  to  24,500,000  lbs.  of  the  value  of  about  4,000,000/. 

Distillation  of  spirits  flom  grain  has  been  long  a  characteristic  branch  of  Scottish  industry ; 
and  in  the  highland  districts,  the  quality  of  the  article  has  been  carried  to  very  great  per- 
fection. It  luis  been  much  cramped  by  fiscal  restrictions,  which  have,  of  late,  been  almost 
entirely  abolished.  In  the  first  seven  years  of  the  present  century,  the  quantity  paying  duty 
averaged  2,000,000  gallons ;  it  then  gradually  approached  to  4,000,000 ;  but  in  1^4,  upon 
the  reduction  of  the  duty,  it  suddenly  increased  to  above  5,000,000»  and  in  1830  it  rose  to 
6,070,000. 

Scotland  has  various  other  ordinary  manufactures,  and  generally  supplies  itself  with  all 
the  common  necessaries  of  life.  The  ale  of  Edinburgh  and  of  some  Scottish  towns  enjoys 
reputation  even  out  of  Scotland.  In  1829,  there  were  brewed  in  Scotland  110,000  gallons 
of  strong  beer,  and  ^9,000  of  table  beer.  Glass  is  made  to  the  extent  of  nearly  double  the 
consumpti(»i  of  the  country ;  the  surplus  being  exported,  chiefly  to  Ireland.  Salt,  which 
does  not  exist  in  a  mineral  form,  is  largely  extracted  from  sea^water  by  boiling ;  and  though 
not  equal  in  quality  to  English  rock  salt,  nor  fit  for  use  in  the  fisheries,  its  cheapness  recom- 
mends it  for  common  culinary  purposes.  Candles,  soap,  starch,  leather,  paper,  are  produced 
in  quantity  sufficient  for  the  supply  of  the  inhabitants.  In  1829,  the  produce  was  5,731,000 
lbs.  tallow  candles;  12,721,000  lbs.  hard  soap,  and  2,332,000  lbs.  soft  soap;  812,000  lbs. 
starch;  6,002,000 lbs.  hides;  7,162,000 lbs.  paper. 

The  mineral  wealth  of  Scotland  is  chiefly  of  an  humble  and  useful  description.  Its  moun- 
tains are  not  metalliferous.  In  Lanark  and  Dumfries  Lb  a  large  deposit  of  lead  mixed  with 
silver,  which,  together  with  some  smaller  mines  in  the  Hebrides,  is  supposed  to  yield  136,0002. 
in  the  former  metal,  and  10,0002.  in  the  latter.  Ironstone  occurs  extensively  in  the  upper 
coal  districts.  In  1826,  the  annual  production  of  pig  iron  in  Scotland  was  29,200  tons, 
which  is  not,  however,  sufficient  to  supply  the  fbunderies  at  Carron  and  elsewhere.  Those 
at  Carron  are  considerable,  the  casting  bein^  chiefly  of  ordnance,  grates,  and  culinary  ves- 
sels. Coal,  lime,  and  stone,  compose  the  solid  mineral  wealth  of  Scotland.  The  great  coal- 
field exteods  in  a  diagonal  line  or  100  miles  along  the  friths  of  Clyde  and  Forth-;  beginning 
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south  of  the  ibmier,  and  ending  north  of  the  latter.  It  is  immenaely  rich  in  ooal  of  pretty 
ffood  ^joality,  though  not  equal  to  the  beet  English.  A  large  quantity  is  exported  to  Ireland. 
Lime  w  fumisfaed  abundantly,  both  for  building  and  manure.  Freestone,  chiefly  on  both 
sides  of  the  Forth ;  mnite,  in  Aberdeenshire ;  slate,  in  the  Hebrides  and  Argylediire,  aflhrd 
excellent  materials  rar  building. 

The  fisheries  form  a  eoosidenble  branch  of  industry  in  Scotland ;  the  herring,  cod,  and 
haddock  abound  on  Tarioos  parts  of  its  shores.  The  Dutch  long  monopolised  the  great 
northern  herrinff  bank ;  and,  by  a  superior  mode  of  cure,  obtained  a  preference  in  all  mar- 
kets. Tlie  British  government,  however,  has  for  some  time  made  great  exertions  for  the 
promotion  of  the  Scottish  fisheries ;  and  there  has  been  a  wonderfiil  increase  in  the  quantity 
caught,  and  a  corresponding  improvement  in  the  processes  of  core.  The  former,  which  in 
1815  was  only  160,000  barrels,  had  risen  in  1680  to  329,000,  of  which  237,000  were  exported. 
In  the  same  year,  63,500  cwt  of  cod  were  cured  in  a  dried  stater  and  5400cwt  in  pickle; 
of  the  former,  23,000  were  exported.  Salmon,  taken  in  all  the  consid^able  rivers,  and  kept 
firesh  by  being  packed  in  ice,  chiefly  supplies  the  London  market  The  whale  fiaheiy  in 
Greenland  ana  Davis's  Straits  has  for  some  time  been  prosecuted  by  Scotland  with  increased 
activity.  In  the  nine  years  endinff  in  1618,  she  sent  at  an  average  only  40  ships :  in  1630, 
she  sent  47 ;  the  produce  of  which  was  5613  tuns  of  oil  Kelp  was  in  extensive  demand 
during  the  late  war ;  but  the  repeal  of  the  duty  on  salt,  and  the  reduction  of  the  duty  on 
barilla,  have  ruined  this  branch  of  industry. 

The  relative  foreign  commerce  of  the  principal  ports  of  Scotland  is  exhibited  in  the  fol- 
lowing Table : — 


Ab6rdoen  •  •  •  • 

Bo'oen 

Dundee 

Oieagow 

Oimofemouth 
Greenock.... 


Tonnece 
inlfiOO. 


46^900 

9.100 
96.000 
41.100 

S4,aoo 

38^900 


Produce  of 
Cnaionw 
iniau. 


1 


£ 

n,40o 

5.400 
68,000 

95.000 
431,000 


InvenieM. . 
Inrioe..... 

Leith 

Montroee.. 

Perth 

PonGlUfo 


TooBue 
tnim 


Pirodaoeor 


7;roo 

13,300 
14.800 
96.300 
16.100 
6«800 


£ 
9.000 
4.400 
6,800 


OJOOO 
948,000 


Commerce,  till  the  union  of  the  crowns,  and  even  of  the  kingdoms,  could  scarcely  be  oon- 
sidered  as  existing  in  Scotland ;  but  it  has  since  been  cultivated  with  great  ardour  and  enter- 
prise. One  branch  of  commercial  intercourse  is  that  with  her  opulent  sister  kingdom.  In 
England  she  finds  a  market  for  cattle,  her  chief  agricultural  surplus ;  for  her  wool,  such  as 
it  is ;  for  her  sail-cloth  and  other  coarse  fabrics  nom  flax  and  hemp;  for  part  of  her  fine 
odicoes  ai^  muslins,  dtc.  In  return,  she  receives  almost  all  the  woollen  cloth,  and  a  great 
part  of  the  silk  consumed  by  her ;  hardware  and  cutlery  of  every  kind ;  tea  and  other  East 
India  goods;  and  through  this  channel  a  part  of  all  the  foreign  luxuries  which  she  recpures. 
The  trade  with  Ireland  is  chiefly  supported  by  the  exchange  of  ooal  and  iron  for  oats  and 
cattle.  That  with  the  Baltic,  particularly  Russia,  is  very  active ;  the  eastern  part  of  the 
kingdom  deriving  thence  the  hemp  and  flax,  which  form  the  material  of  her  staple  mapu- 
ftcture ;  dso  timber,  iron,  and  the  other  bulky  and  usefiil  staples  of  that  trade.  Having 
few  articles  of  her  own  with  which  this  market  is  not  already  stocked,  the  payment  is  made 
chiefly  in  bullion  and  colonial  produce.  The  flourishing  trade  carried  on  firom.  the  west  coast 
with  America  and  the  West  Indies,  is  supported  by  the  export  of  cottons,  linen,  wearing 
apparel,  and  other  commodities ;  and  by  the  import  of  cotton,  sugar,  rum,  and  the  various 
luxuries  of  those  fertile  regiooa  The  Mediterranean  trade  is  not  neglected ;  and  since  the 
opening  of  that  to  India,  Greenock  has  adventured  into  it  with  considerable  suocesa. 

The  roads,  which  half  a  century  ago  were  almost  impassable,  are  now,  through  all  the 
Lowlands,  little  inferior  to  those  of  ^gland.  After  the  rebellion  of  1745,  government  con- 
structed excellent  roads  into  the  heart  of  the  Highlands  as  for  as  Inverness ;  and  in  18(^  a 
body  of  commissioners  was  appointed  by  government,  for  improving  the  roads  of  the  north 
of  Scotland.  They  proceeded  npcxi  the  principle,  that  half  the  expense  must  in  every  case 
be  deflrayed  by  the  county  proprietors,  and  in  eighteen  years  good  roads  were  formed  into 
the  remotest  tracts  of  Inverness,  Skye,  Ross,  and  even  to  the  fiuthest  point  of  Caithness^ 

Artificial  navigation  meete  with  peculiar  obstructions  firom  tiie  ruggedness  c^the  sur&ce,  ' 
and  hence  canals  have  never  become  very  numerous.  The  **  Great  Canal,"  admits  vessels 
of  considerable  size  to  pass  fliom  the  Frith  of  Forth  tolhat  of  Clyde,  and  thus  unite  the  Ger- 
man and  Atlantic  oceans.  Branches  to  Glasgow  and  to  the  fine  coal-field  at  Monkland  have 
been  advantageously  opened.  The  Union  Canal,  completed  at  an  expense  of  nearly  400,0002., 
connects  the  Great  Cuial,  near  its  eastern  point,  with  Edinburgh,  by  a  line  of  thirty  miles 
through  a  country  very  rich  in  coal  and  lime,  'tha  Caledonian  uaiial,  uniting  the  chain  of 
lakes  which  crosses  Scotland  diaffonally  through  the  counties  of  Inverness  and  Argyle, 
allows  even  ships  of  war  to  pass,  nom  the  east  coast,  into  the  Atlantic,  without  encounter- 
ing the  perils  of  the  Pentland  Frith  and  Cape  Wrath.  It  was  finished  in  1822,  at  an 
expense  of  nearly  1,000,0002.  sterling,  entirely  defimyed  by  government.    The  gates  of  the 


Book  I.  SCOTLAND.  433 

locks  are  of  inm ;  the  expense  of  each  k)ck  was  90002.  The  locks  are  twenty-three  in  all, 
ei^fht  of  which,  looking  down  from  Loch  Eil,  where  it  opens  into  the  western  sea,  are  called 
by  sailors  the  ''stair  of  Neptune.**  The  canal  is  fifty  feet  hroad;  length  twenty-two  miles, 
with  forty  miles  of  lake  navigation. 

Smt.  VL— Otmr  and  Social  State. 

Of  the  populatioD  of  Scotland  an  estimate  was  first  attempted  in  the  year  1T55,  when  it 
was  compote^  to  be  1,263,880.  The  reports  of  the  clergy  for  the  "  Statistical  Account," 
between  1792  and  1796,  gave  1,530,492 ;  which  was  raised  by  the  government  enumemtion 
of  1801  to  1,509,000.  The  census  of  1611  gave  1,606,000;  which  was  raised  by  that  of 
1821  to  2,098,456.    In  1831,  it  was  2,368,842. 

In  point  of  disposition,  the  Scots  are  a  grave,  serious,  and  reflecting  people;  but  bold, 
enterprising,  ambitious,  and  imbued  with  a  deep-rooted  determination  to  pursue  the  objects 
of  dieir  desire,  and  repel  those  of  their  aversion.  Under  these  impulses,  they  <juit,  without 
much  re^t,  a  land  Which  afibrds  few  opportunities  (^distinction,  and  seek,  either  in  the 
metropolis  and  commercial  towns  of  England,  or  in  the  most  distant  transmarine  regions,  that 
wealth  and  fame  which  they  eaf^erly  covet;  yet,  amid  this  distance  and  these  eager  pursuits, 
their  hopes  and  aflections  remam  fixed  on  the  land  of  their  nativity ;  and  they  usually  seek 
to  spend  the  evening  of  their  days  in  Scotland.  The  Scots  appear  naturally  brave ;  a  quality 
which  is  particularnr  observable  among  the  highland  tribes,  and  by  which  they  rendered 
themselves  formidwe,  first  under  Montrose,  and  afterwards  in  the  rebellion  against  the  house 
of  Hanover.  Since  they  were  conciliated  by  the  wise  measures  of  Pitt,  they  have  crowded 
into  the  British  army,  and  formed  some  of  its  bravest  regiments.  Among  the  lower  classes, 
crimes  against  the  onrder  of  society  are  of  comparatively  rare  occurrence,  and  there  is  less 
necessity  for  capital  punishment ;  there  is  also  less  of  extreme  dissoluteness  amon^  the  higher 
ranks.  Among  the  Scottish  females,  in  particular,  the  obligations  of  the  marriaf^e  tie  are 
much  more  seldom  disregarded ;  and  if  the  other  sex  too  often  abuse  the  license  which  public 
manners  are  su(^posed  to  allow,  they  are  at  least  obliged  to  observe  some  outward  appear- 
ances. The  pnde  of  birth  is  still  prevalent,  particularly  amon^  the  hi^rhland  clans;  uid  it 
is  acoompanied  with  a  general  ambition  to  rise  above  their  original  station,  and  a  propensity, 
with  that  view,  to  spet^  their  moderate  wealth  rather  in  outward  show  than  in  solid  com- 
fbrt  The  sister  nations  accuse  the  Scots  as  selfish,  yet  Scotsmen  raised  to  power  have  not 
flbown  any  backwardness,  either  in  the  general  offices  of  humanity,  or  to  promote  the  pros- 
perity  of  their  country  and  countrymen. 

To  their  religious  duties  the  Soots  people  have  always  shown  an  exemplarv  attention.  In 
catholic  times,  the  Romish  church  in  Scotland  enjoyed  more  influence,  and  had  acquired  a 
much  greater  proportion  of  the  naticmal  wealth,  than  in  England.  But  they  entered  upcm 
the  cause  of  reform  with  an  ardent  zeal,  which  left  behind  it  that  of  all  their  neighbours. 
After  a  desperate  struggle,  on  which,  for  nearly  a  century,  the  political  destinies  of  Vie  king- 
dom depenfed,  they  oMained  their  favourite  fbnn  of  presbytery,  the  most  remote  from  that 
pompous  ritual,  for  which  they  have  entertained  the  most  rooted  abhorrence.  The  principle 
of  presbytery  consists  in  the  complete  equality  of  all  its  clerical  members,  who  have  each  a 
separate  parish,  of  which  thev  perfbnn  all  the  ecclesiastical  functions.  The  title  of  bishop, 
so  long  connected  with  wealtn  and  power,  has  been  rejected,,  and  that  of  minitter  substi- 
tuted. In  the  management  of  the  poor,  aiid  some  church  functions,  the  minister  is  assisted 
by  a  body  of  lay  members  called  elders,  who  constitute  the  kirk  seMtion,  The  government 
of  the  church  consists  in  presbyteries  fbrmed  by  the  meeting  of  the  ministers  of  a  certain 
district,  with  lay  members  from  each  session,  the  last  of  whom,  however,  attend  only  occa^ 
sionally.  A  synod  is  formed  by  the  union  of  several  presbj^teries ;  and  the  General  Assent 
9dy  is  composed  of  deputies,  partly  clerical  and  partly  lay,  from  each  presbytenr  and  borough. 
They  meet  every  year,  and  an  appeal  lies  to  them  upon  every  subject;  but  the  laws  of  the 
church,  though  proposed  in  the  Assembly,  can  be  passed  only  by  a  majority  of  preiAiyteries, 
after  being  debated  in  each.  The  king  sends  a  Gommttstofier,  who  is  present  at  the  debates 
of  the  Assembly,  and  seems  even  to  claim  a  riffht  of  constituting  and  dissolving  it ;  but  this 
is  denied  by  the  church  itself,  which  acknowledges  no  human  head,  and  accounts  itself  and 
the  slate  as  powers  entirely  independent 

The  nobles  avaUed  themselves  of  the  downfall  of  the  catholic  establishment,  to  appro- 
priate nearly  the  whole  of  the  immense  income  with  which  it  had  been  endowed.  T%^y 
took  at  first  not  only  the  lands,  but  the  tithes ;  and  even  when  obliged  to  make  a  provision 
for  the  presbyterian  clergy  out  of  the  latter,  they  retained  part,  valued  often  at  a  very  low 
rate,  but  sul^ect  to  be  called  upon  if  needed.  Thus  the  Scots  clergy  have  ei^oyed  only 
such  incomes  as  enabled  them,  with  strict  economy,  to  maintain  their  place  in  the  middle 
rank  of  society.  When  even  this  became  impossible  under  the  increased  expense  of  living, 
augmentations  were  granted  out  of  the  tiends,  or  valued  tithes;  and  where  these  were 
es&usted,  the  legislature  have  come  forward,  and  raised  the  lowest  stipend  to  1502.  a  year. 
No  body  of  clergy  have  maintained  a  fairer  character,  or  mate  efficiently  performed  their 
important  duties,  than  those  of  the  Scottish  church. 

35* 
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The  diMcntcw  from  the  Seottkh  chmch  eooBist  chiefljr  of  penow  aMloody  attached  to 
prcabytery,  and  who  haye  acceded  hecamw  they  oonadered  its  principles  as  not  maintained 
in  soiScient  poritj  within  the  establiafanKBt.  Their  chief  complaint  is  against  the  system 
of  patrooa^  ezerctsed  bj  the  landed  interest,  who  present  geneiaUj  to  the  vacant  parahea^ 
Two  great  bodies,  into  which  they  were  tvmerly  divided  on  the  sobject  of  the  bmgfaer  oath, 
have,  since  the  ahJitian  of  that  test,  been  mnted  into  wint  is  called  the  AssocMle  Sjfmod, 
A  considerable  proportion,  especially  of  the  hig:her  ranks,  is  attached  to  eniBCopacy,  either 
as  it  was  establiflhed  in  ft^liml  under  the  Stmits,  or  ss  it  now  ezistB  in  Kn^nA ;  indeed, 
an  anion  has  been  recently  fcrmed  between  these  once  separate  branches  None  of  the 
other  sects,  indenendents,  baptists,  methodists,  dec.  are  numenos;  and  the  Roman  catholics 
consist  chiefly  of  emigrants  from  Irebnd,  though  their  farm  of  religion  still  prevails  in  book 
of  the  remote  highland  districts. 

Literatore,  soon  after  its  revival  in  Europe,  was  cnltivated  in  Scotland  with  peculiar 
ardour.  Even  in  the  age  of  scholastic  pursuits.  Duns  Sootos  and  Crichton  were  pre-emi- 
nently frmed  throughout  the  Continent  When  the  sounder  taste  for  classical  knowledge 
followed,  Buchanan  acquired  die  repufcttion  of  writing  Latin  with  great  purity.  Letteis 
were  almost  entirely  suppressed  during  the  subsequent  period,  mariced  by  a  conflict  between 
a  licentious  tyranny  and  an  austere  religious  party,  who  condemned  or  despised  the  exer- 
tions of  intellect  and  the  creations  of  fiou^ ;  siid  literature  lay  dormant  till  the  middle  of  the 
last  century,  when  Scotland,  with  a  church  and  nniveisities  alike  poorly  endowed,  produced 
as  illustrious  a  constellation  of  writecs  as  had  been  called  forth  by  the  most  lavish  patronage 
in  the  great  European  capitals.  We  shall  only  mention,  in  history,  Robertson  and  Hume; 
in  moral  and  political  philosophy,  Hume,  Reid,  Smith,  Ferguson,  Karnes,  Stewart,  Brown ; 
divinity,  Blair,  Campbell,  Maclmigfat;  poetry.  Home,  TlKMnson,  Beattie,  Bums;  physical 
science,  Gregory,  Black,  Play&ir,  Leslie.  In  the  present  generation,  the  most  popular  of 
fictitious  writinffB,  and  one  of  the  most  able  periodical  works  known  in  modem  times,  have 
issued  from  the  Edinburgh  press. 

The  universities  of  Scotland  have  been  a  powerful  instrument  in  sujpportin^  her  literary 
6me.  Though  not  richly  endowed,  the  fees  of  well-attended  classes  amird  a  libend  income, 
and  have  enabled  them  to  attract  the  most  learned  among  the  clergy ;  while,  in  England,  a 
wealthy  church  draws  eminent  scholars  from  the  universitiesL  The*  students  live  generally 
in  the  towns,  without  any  check  on  their  private  conduct,  or  even  any  obligation  to  attend- 
ance, except  what  arises  from  the  dread  of  the  reftnal  of  a  certificate  at  the  close.  Hie 
chief  exertion  of  the  professors  is  bestowed  on 'their  lectures,  by  which  they  hope  to  attract 
students  to  their  class  and  seminary.  The  more  diligent  combme  with  them  examinatinns 
and  exercises,  but  not  on  the  same  systematic  and  searching  plan  as  in  England ;  and  the 
degrees  are  conferred,  in  many  instances,  with  culpable  laxity.  A  much  greater  prqKwtion 
of  the  people  receive  a  college  education  than  in  England.  The  church  exacts  an  attend- 
ance or  eight  yeare ;  fout  for  languages  and  philosophy,  and  four  for  divinity :  the  fiiculty 
of  medicine  requires  also  several  vears ;  and  the  gentry  and  higher  grades  of  the  middle 
ruiks  in  general  consider  an  attendance  on  the  elementary  daases  as  an  essential  part  of 
education. 

The  public  libraries  are  not  rich.  That  belonging  to  the  advocates  or  barristers  of  Edin- 
burgh contains  upwards  of  100,000  volumes*  among  which  there  are  ample  materials,  both 
printed  and  in  manuscript,  for  elucidating  the  national  history.  The  univeraity  library  is 
half  as  large ;  and  those  of  Glasgow,  Kii^s  College  Aberdeen,  and  St  Andrew*s,  are  hi^dy 
respectable.    E2ach  of  these  universities  can  claim  a  copy  of  every  new  work. 

Scotland  has  a  native  music,  simple  and  pathetic,  expressive  of  rural  feelings  and  emoAiQns» 
to  which  she  is  fondly  attached.  Golf  and  foot-ball  are  the  only  amusements  that  can  he 
deemed  strictly  national.  Skating,  and  curlings  or  the  rolling  of  smooth  stones  upon  the 
ice,  are  also  pursued  with  great  ardour  during  the  season  that  admits  of  those  amusements. 
The  recreations  of  the  higher  ranks  are  nearly  the  same  as  in  England.  Dancing  is  prac- 
tised with  peculiar  ardour,  especially  by  the  Highlanders,  who  have  fevonrite  national  steps 
and  movements. 

The  Highlanders  retain  the  remnants  of  a  national  costume  peculiar  to  themselves ;  the 
tartan,  a  mixture  of  woollen  and  linen  cloth,  adorned  with  brilliant  stripes  variously  crossing 
each  other,  and  marking  the  distinctions  of  the  clans ;  the  kilt,  or  short  petticoat, -worn  by 
the  men,  the  hose  fiistened  below  the  knee,  which  is  left  bare ;  and  the  bonnet,  which  in 
another  shape  is  also  still  worn  by  the  shepherds  of  the  border. 

In  regard  to  food,  the  Scots,  in  general,  are  temperate.  Even  the  rich  attach  less  import- 
ance than  their  southern  neighboius  to  the  gratifications  of  the  palate.  The  peasantry,  pre- 
viously to  the  rise  of  wages,  which  took  place  about  thirty  years  ago,  were  content  wiUi  the 
hardest  fare.  Neither  wheaten  bread  nor  animal  food  formed  part  of  their  ordinary  diet. 
Oatmeal,  not  accounted  in  the  south  of  England  an  article  of  food  for  human  beings,  was 
prepared  here  under  the  fcnms  of  cakes  or  porridge,  and  constituted  the  chief  means  of  sub- 
sistence. To  this  tras  occasionally  added  barley  broth,  with  greens  or  kail^  the  chief  pro- 
duce of  their  little  gardens.    The  Scots  have  some  didies  which  they  cherii^  with  national 
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enthusiasm,  and  among  which  the  haggis  holds  the  foremost  place.  This  is  a  mixture  of 
oatmeal,  fat,  liver,  and  onion,  hoiled  up  in  the  hag  which  composed  the  stomach  of  the  ani- 
maL  They  have,  moreover,  hotch-potch,  and  other  soups,  the  merit  of  which  has  been 
acknowledged  by  English  palates. 

Sbot.  Vn. — Local  Geography. 

The  following  is  a  table  of  the  extent,  population,  and  rental  in  the  different  counties  of 
Scotland,  derived  from  agricultural  reports  and  parliamentary  returns : — 


Aberdeen 
Argyle... 

Ajr 


Banff 

Berwiek 

Bute 

Caithness  ....• 
Clackmannan . 
Dambarton  . .  ■ 
Dumfiriea  .  • .  •  > 

Edinbaxfh... 

Elfin 

Fife 


Fbrfkr 


HaddiBfton . . . 

InverneM 

Kincardine  •.. 

Kinroee 

Kirkcudbright. 

Lanark 


Linlithgow 

Nairn 

Orkney  and  Shetland 

Peebtes 

Perth 

Bemfrew 


Rosa  and  Cromarty. . 


Roxburgh . . 

Selkirk.... 
Btirlinf.... 
Sutherland. 

WigtoB . . . . 


1,960 
3,1S9 

1,039 

645 
44S 

161 

687 

48 

338 

1,353 

354 

473 
467 


Acra 
under  Cnl- 

tivatwQ. 


873 

4,054 

380 

72 

8811 

942 

130 
.195 
1,380 

319 

3,568 

335 

3,865 

715 

363 

480 
1,754 

451i 


451,000 
870,000 

335,000 

123.000 
137.000 
29,000 
92,000 
23.000 
54,000 
333,000 

145,000 

131,000 

309,000 

309,000 

139,000 

344.000 

98,000 

37.000 

108,000 
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37,000 
46.000 
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195,000 
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£ 
301,000 
307,000 

309.000 

85,000 
386,000 
30.000 
33.000 
39,000 
63,000 
364,000 

713,000 

66,000 

378,000 

396,000 

813,000 

173,000 

88,000 

34,000 

193,000 

616,000 

91.000 
13,000 
20,000 
60,000 
518,000 

234.000 
111,000 

843,000 

41,000 

207,000 

2^,000 

131,000 


27,579 
16,059 

17,843 

8,971 
5,803 
8,205 
5,319 
3,145 
3^536 
12,248 

19,077 

6,666 

18,944 

16,813 

6,830 

17.055 

5,804 


6,441 

47,016 

3,308 

*9,i76 

1,750 

86,718 

10<490 
13,638 

6,567 

1,081 
8,964 
4.654 

5,819 
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177,651 
101,485 

145.055 

48,604 
34,048 
14,151 
34,539 
14,729 
33,311 
73.770 

319,503 

34,331 

188,830 

130,606 

36,145 
94,797 
31,431 
9,078 
40.599' 

316,819 

33,391 

9.354 

58,339 

10.578 

148,804 

133,443 
74,830 

43,663 

6,883 
78,681 
85,518 

36,818 


Towia,  with  PUpuhUoD  In  lai. 


Aberdeen  . . .  58,019 

Campbellton  0,478 

(Ayr 7,606 

i  Irvine 5,800- 

Banff 3,711 

Dunse 3,409 

Rolheaay  . . .  4,819 

Thurso 4,679 

Clackmannan    4,366 

Dumbarton  .  3,623 

Dumfries  . . .  11,606 
(Edinburgh.  136,:H)3 

I  Dalkeith...  5,586 

Elgin 6,130 

(  Qipar 6,493 

JKirkaldy...  5,034 

i  Dundee ....  45,355 

I  Forfar 7,949 

Haddington .  5,883 

Inverness . . .  15,324 

Bervie 1,137 

Kinross 8,917 

Kirkcudbrightr  3,511 
(  Glasgow  . . .  803,426 

I  Lanark ....  7,672 

Linlithgow  .  4,874 

Nairn 3,366 

Kirkwall  ...  3,065 

Peebles 2,750 

Perth 30,016 

( Paisley  ....  57,466 
I  Port  Glasgow  5,193 

i  Dingwall  . .  3,134 

I  Cromarty  . .  8,901 

(  Kelso 4,939 

f  Ha  wick 4,970 

Selkirk 3,833 

Stirling 8,340 

Dornoch  . .  •  •  504 

( Wigton ....  8.337 

}  Portpatrick  3,839 


Peterhead . . .  6,606 
Inverary ....  8,133 
Kilmarnock.  18,003 

Cullen 1,503 

Lauder 8,063 

Wick 9,850 

Alloa 6,379 

Sanquhar...  3,866 

Leith 85,&'S3 

Musselburgh  8,961 

Forres 3,805 

St.  Andrew's  5,ltil 

Dunfermline  17,068 

Montroee  ...  12,055 

Arbroath....  6,660 

Dunbar 4,735 


Hamilton  . . .    0,503 


Lsrwick  ....    8,750 


Dumblane . . . 

Greenock a7,m 

Renfrew  ....    8,133 
Tain  — ....    3,078 

Jedburgh ....    5,647 


Falkirk 18^743 

Stranraer...    3;381 


In  treating  of  Scotland  in  detail,  we  shall  divide  it  into  three  constituent  parts: — 1.  The 
Lowland  counties;  2.  The  Highland  counties;  8.  The  Islands. 

SuBSSCT.  1. — The  Lowland  Counties, 

The  whole  of  the  south  of  Scotland,  though  diversified  hy  elevated  ranges  of  hills,  is 
always  considered  as  helonging  to  the  Lowlands.  It  presents,  however,  three  districts  of 
opposite  character: — 1.  The  agricultural  counties  along  the  German  Ocean  and  the  IVith 
of  Forth ;  2.  The  southern  pastoral  counties ;  3.  The  manufacturing  counties  d^  the  west 

The  agricultural  district  of  southern  Scotland  consists  of  the  counties  of  Berwick  (fbr- 
merlv  the  Merse),  aX  Haddington^  Edinbutffh^  and  Linlithgow  (fiiUy  as  familiar  under  the 
appebatioDS  of  East,  Mid,  and  West  Lothian),  and  of  Stirling,  which  touches  westward  on 
^e  highland  boundary.  Even  of  this  range,  the  cultivated  part  is  closely  hemmed  in  by 
Lammermoor,  a  low,  broad,  moorish  ridge,  which  fills  all  the  eastern  interior,  and  has  even 
a  considerable  extent  along  the  shore  of  the  German  Ocean. 

The  cultivated  part  of  Berwickshire  consists  of  the  Merse,  extending  chiefly  along  the 
Tweed,  and  reaching  to  the  sea.  Above  it  is  Lauderdale,  or  the  Valley  of  the  Lauder, 
which  is  fitted  chiefly  for  grazing,  and  touches  closely  on  the  heaths  of  Lammermoor.  Bet^ 
wick-upon-Tweed,  though  its  harbour  be  indifferent,  is  the  chief  channel  ibr  exporting  the 
valuable  produce  of  the  Merse,  to  the  annual  amount,  it  is  said,  of  80,000  bolls  of  grain. 
The  strong  wall  and  deep  ditch,  which  once  defended  Berwick,  still  remain,  though  neglected^ 
and  large  barracks  have  been  erected.  Greenlaw,  the  seat  of  coun^  business,  and  Lauder, 
the  only  borough,  are  but  small  places  in  the  upper  district  Dunse,  m  the  agricultural  tract, 
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m  the  tDoat  thriTing.  Coldrtreun,  a  Urge  villue  oo  the  Tweed,  ta  noted  u  the  mxae  ot 
Honk's  Teliremenl.  In  the  weMeni  put  or  Berwickafaira  is  Dryfaur^  Abbey,  k  fine  M 
Gothic  edifice,  in  which  teat  the  remaiiis  of  ScotL 

Haddinftonshire,  or  East  Lothian,  runa  along  the  Frith  of  Fcalh,  between  which  and  the 
range  of  LAmmennoor  extends  a  pbin  about  twenty  miles  in  lenfth  and  twelve  in  breadth, 
perhaps  the  largest  in  Scotland,  and  all  under  high  cultivation,  ^inburgfa  is  chiefly  supplied 
with  wheat  fixini  the  market  at  Haddington,  which  is  conaidered  cue  of  the  first  in  the 
country.  The  towns  are  of  wecoodazj  importance.  Haddington  is  supported  only  by  the 
market  and  bjf  its  court  for  legal  proceedings.  Dunbar  has  a  little  trade  and  fidi^.  Its 
castle,  the  rums  ot'  which  extend  over  a  pKHnoDtory  of  broken  rocks,  stretching  oat  into  the 
sea,  forms  ■  truly  grand  object.  The  Ban,  "that  sea  rock  immense,"  which  rises  to  the  height 
of  400  feet,fonns  a  perpendicular  precipice,OD  wliich  build  crowds  of  that  rate  qieciesof  sea- 
fowl  called  Solan  goose.  Their  younv,  whose  down  ie  of  some  value,  are  taken  by  the 
perilous  exeitiooa  of  fishermen,  suspended  by  ropes  ftom  the  top  ri^  the  cliff.  There  are  still 
some  remains  of  the  fortified  prison  which  was  m  ancient  times  reserved  for  slate  offender^ 
and  in  which  some  (rf*  the  most  eminent  covensnteis  were  confined  Ibr  several  years.  On 
the  shore  immediately  opposite,  crowning  a  perpendicular  clifli  appeals  Tsntallon,  a  strong 
castle  of  the  Douglases,  now  in  a  minoos  state.  Prestonpens,  a  limg  dirty  village,  has  sonte 
manutactures  of  nit  and  vitriol 

Mid  Lothian,  or  Bdinbur^ishire,  is  penetrated  by  a  branch  of  the  Lammennoor,  and  by 
the  Icmg  range  of  tlie  Pen^uds :  and,  at  the  distance  of  a  few  mties  south  from  Edinburgh, 
a  general  high  level  begins,  whidk  is  bvourable  only  to  the  production  of  oats  and  barley. 
There  are  no  manu&cturea  of  any  consequence,  the  county  heing  entirely  supported  by  the 


metropolis  and  its  appendages. 

Edinburgh,  the  capital  of  Sco  _  „  -■  ,  -      „  .     . 

Cutlc  Hill,  indeed,  whose  rocky  and  precipitous  sides  support  on  the  summit  a  level  space 


Edinburgh,  the  capital  of  Scotland  (Jg.  188.),  is  a  city  of  do  very  high  antiquity.     The 


importance  in  a  military  sge.  It  is  named  in  the  Pictish  annals  under  the  title  of 
Puellarum,  which  is  suppceed  to  have  originated  from  the  custom  of  placing  the  princesses 
and  ladies  of  rank  to  be  educated  there,  as  in  a  place  of  security.  In  the  tenth  century, 
mention  ia  first  made  of  the  tuwn  of  Edin;  but  David  I.,  in  the  twelfth  century,  finuided 
the  abbey  and  palace  of  Holyrood ;  and,  under  the  away  of  the  Stuarta,  Edit^nirgh  became 
the  capital  of  Scotland.  Edinburgh  ia  built  upcm  three  ridges,  runnine  fiom  east  to  west, 
and  separated  from  each  other  ty  deep  ravines.  The  Old  Town,  whidi,  till  the  latA  half 
centiuy,  (bnned  the  whole  of  EcUnburgh,  is  situated  on  the  middle  rida«,  extending  nearly 
a  mile  of  gradual  descent  &om  the  Csstle  to  the  palace  of  Holyrood.  To  secnre  the  protae- 
tion  afibrded  by  this  site,  tlie  houses  were  crowded  into  the  very  smallest  possible  spaca  \ 
thev  are  raised  six  or  seven  stories  on  the  side  &cing  the  street,  which  finm  the  acclivity 
of  the  ground,  gives  to  that  &cing  the  ravine  a  height  of  ten  or  even  fourteen  sloties.  Froai 
this  central  street,  there  descend  cot  each  side  rlraer  or  lanes  about  six  feet  broad,  and 
sloping  very  abruptly.  The  Cowgate,  a  poor  street,  inhabited  by  small  tradesmen,  extends 
along  the  bottom  of  the  ravbe,  ai^  temiinates  in  a  spacious  Chan-markel,  completing  old 
Edinburgh.  Although  it  contains  many  excellent  houses,  it  ia  now  occupied  only  by  the  infs' 
rior  orders  of  tradesmen,  who  occupy  spacioua  apartments  at  very  low  reuta.  The  we^lthf 
citiiens  have  migrated  to  two  towns,  built  on  the  opposite  sidee  of  the  Old  Town;  one  on 
the  south  side,  or  St.  Leonard's  Hiil,  occupied  by  citizens  of  the  middle  class,  those  con- 
nected ivith  the  university,  or  such  as  are  Enid  of  retirement;  the  other,  called  properly  the 
Now  Town,  is  on  the  north;  and  comprises  the  reaidence  of  almost  all  the  i^ulent  and 
feshionable  classes.  Being  built  on  a  regular  plan,  and  of  fine  freestone,  it  forma  cne  of  the 
most  elegant  iJDwns  in  Britain. 

The  beauty  of  Edinburgh  ia  enhanced  by  its  situation ;  being  overlooked  on  one  side  by  ibe 
eminence  of  the  Castle,  and  its  ancient  towers,  and  on  the  other  by  a  range  of  bold  hills,  the 
highest  of  which  is  called  Arthur's  Seat  The  lowest,  the  Gallon  Hill,  round  which  walks 
of  easy  access  have  been  fivnied,  conumnds  a  fine  view  of  Edinburgh,  the  IVith  of  Fcnth, 
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■od  ibi  wnaundiDg  aboreii  The  genenl  eSbet,  nther  than  that  of  an^  paiticokr  edifieei, 
constitutes  the  merit  of  Edmburgh.  Of  antique  Btructiuea,  there  iimthing  very  fine,  except 
the  la^  bae(atat  tor  bojs,  erected  Iroin  the  tbuda  bequeathed  by  George  Heriot,  the  celo- 
i»ted  goldamith.  The  great  cathedral  of  Si.  Giles  W  been  admired  aimoet  solely  for  ita 
nire,  and  Holyrood  Palace,  a  coDiparatirel^  modern  etnicture,  for  its  little  ancient  chapel. 
The  fonner  has  been  dow  externally  rebuUt  dd  a  very  handsome  plan,  and  the  latter  nu 
mtdergone  a  thoroag'h  repair.  Pour  miiea  south,  in  a  very  commandiiw  aituatioD,  ajre  the 
remaina  of  Qneea  lAufe  pleasant  countrr  palace  of  Craigmillar.  The  Register  Omce,  the 
Dew  l>)Uege,  and  new  High  School  are  elegant  stTucturea;  but  the  National  .Monument,  on 
the  CaltoD  Hill,  begun  on  the  model  of  the  Parthenon,  ia  stopped  fbr  want  of  fimds. 

The  inhabitants  m  1801,  including  Leilh,  were  83,560;  m  1831,  they  bad  increaaed  to 
162,156.  The  {Kincipal  support  ia  &rived  fitim  the  law ;  the  profeaaore  of  the  univeiai^, 
and  private  lecturers,  &«.  conatitnte  a  cooaideTabte  number;  and  genteel  ftniilies  are 
attracted  tiom  every  port  of  Scotland  by  the  opportunities  of  education  and  agreeable 
society.  Edinburgh  is  a  city  eminently  scientific  and  literary,  and  has  even  beccane  known 
nnder  the  aj^UatKia  of  the  "  modem  Athens."  Connected  with  these  pursuits,  an  extensive 
trade  in  printing  and  publishing  books  is  carried  m  by  mxae  enterprising  individuals.  There 
are  few  manu&cturea,  with  the  above  exception.  A  great  quantity  of  de  is  brewed,  which 
has  attained  to  a  high  reputation ;  and  there  are  in  the  neighbourhood  some  considerable 
distilleriea.  Sbawb  are  mann&ctared  eqoal  to  anv  in  the  empire.  There  are  extensive 
banking  establishments,  both  public  and  private,  and  conaiderabfe  fortonea  have  been  made 
in  that  taanch  of  omomerce. 

The  University  trf'  Edinbor^  feunded  in  1661,  has  risen  to  great  ftme,  both  as  an  institn- 
tion  tor  teachJiv,  and  a  nursery  fbr  eminent  men.  The  medical  school,  in  particular,  attiaeti 
students  frtsn  aU  the  three  kingdoma.  The  annual  number  of  students  at  the  University 
exceeds  2000.  They  are  lodsed  in  the  town,  and  are  not  subject  to  an^  personal  disci^iiM, 
except  tliat  of  attendsnce  on  toe  lecture&  Edinbu^h  has  Its  Royal  Society  for  phyBical  and 
literary  researches,  its  Antiquajian  and  HorticultunJ  Societieo,  an  Institutiixi  for  the  jvonw- 
tko  of  the  Fine  Arts,  and  an  Academy  for  Painting. 

Iieith  is  the  port  of  Edinburgh,  and  carries  on  a  consideiable  import  trade  for  the  enpiily  of 
that  cajHtal  and  all  the  interior  country,  for  which  purpose  she  carries  on  a  constant  inter 
course  with  Loodm  and  other  ports  on  the  eastern  coast.  Her  intercourse  VrJth  the  Baltic 
is  very  extensive ;  and  that  with  the  West  Indies  considerable.  The  hariiour  of  Leith  ia 
not  good ;  but  large  sums  have  been  expended  in  the  construction  of  an  extensive  range  of 
doc^  for  the  accommodation  of  its  shipping ;  and  of  a  pier  stretching  ftr  into  the  sea,  so  as 
to  enable  vessels  to  enter  at  all  times  of  the  tide,  with  a  breakwater  opposite.  The  roads, 
at  the  distance  (^ about  a  mite,  afibrd  excellent  anchorage.  Leith,oTigu)aU;racol1ectioD  of 
dirty  lanes,  is  now  everywhere  skirted  by  excellent  streets,  and  rangee  of  villas,  erected  by 
the  opulent  inhabitants  for  their  private  residence.  In  1832  there  entered  ita  port  334 
vessels,  tonnage  46,200. 

Besides  these  ^reat  towns,  Hid  Lothian  conlainsonly  some  large  pleasant  villagea.  Porto- 
bello  ia  the  principal  bathing  place  of  Edinburgh.  Musselburgh  has  a  good  turi,  which  has 
supplanted  I>eith  eands  for  the  annaal  Edinburgh  races.  The  valley  of  the  Esk  contains 
the  finest  scenery  in  the  Lothiana  Roslin  chapel,  though  not  on  an  extensive  scale,  exhi- 
bits some  exquisite  specimens  of  Gothic  sculpture;  and  the  ruins  of  the  castle  bear  marks 
of  great  strength.  All  the  south  and  west  t>f  this  county  conststa  of  wild,  hilly,  and  paslocal 
scenery,  in  the  heart  of  which  is  a  pleasingly  retired  spot,  chosen  by  Ramsay  as  the  scene 
of  his  Oentle  Shepherd. 

Unlithgow  or  West  Lothian  consists,  in  its  upper  pert,  of  a  bleak  table-land;   in  ita 
lower,  of  an  extensive,  fertile,  and  highly  cultivated  plain.     It  abounds  with  coal,  freestone, 
lime,  and  marl.    Hie  UnicHi  Canat  passes  through  this  county.     The  towns  are  email; 
but  Linlithgow  still  retains  somewhal 
of  the  aspect  of  grandeur  snited  to  a 
once   royal   residence.       The   palace, 
(Sg.  189.)  situated  on  a  hill  behind 
the  town,  and  overlooking  a  beautiftil 
i   tittle  lake,  forms  one  of  the  grandest 
ancient  edifices  in  the  kingdom.  There 
is  also  a  Gothic  church  of  some  beau^. 
Stirling,  an  extensive  ond  beautiful 
,J,J^^,p,,,^  county,  die  link   between   the   High- 

lands and  Lowlands,  extends  for  thirW- 
fivc  mile*  tAoag  the  Forth.  It  encloses  several  of  the  richest  carte»  in  Scotland ;  but  the 
greater  part  is  hilly  and  pastoral,  while  many  of  the  lower  grounds  consist  of  fine  meadows, 
sdcsned  by  the  beautiful  meanderinge  of  the  Forth.  It  even  encroaches  on  the  Highlands, 
since  its  western  extremity  includes  Ben  Lomond.  This  county  is  traversed  by  the  cele- 
brated Soman  wall  between  the  Forth  and  Clyde,  usually  ascribed  to  Antoninus,  though, 
Vou  t.  3  C 
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from  tin  ftcemnt  of  IVcitUB,  it  would  appear  to  hare  been  Gnt  farmed  bf  Agrioola.  ft 
■eemi  to  have  reached  Ihiiii  oear  Dumbarton  to  Cairiden,  rather  more  than  thirtj-eix  milna 
Stirling  lb  alio  croaeed  by  the  great  canal  between  the  Forth  and  Cljde. 

The  town  of  Stirling  ctM  bout  >  situation  ae  aoUe  and  caamitiidinir  as  anj  m  Scotland. 
The  view  from  ita  casUe,  which  includes  entire  the  principal  ran^  of  the  Gnmfwuw,  the 
meadowi  or  linki  throuf^h  which  the  Forth  winds,  anl  a  put  of  thirteen  conntiea,  is  gener- 
ally considered  the  fineut  in  the  country.  The  main  «treel,  likethatof  EdinburEii,de9ceBda 
gradually  down  the  ridge  ot'  the  hill  on  which  the  castle  stands  (Jig.  190.X  This  ftrtrna^ 
IQO  in  feudal  times,  was  accoontad  one  of  the  bulwa^a 

—      '  -' of  the  kingdum ;   and  Stirling  was  the  Irequeot 

seat  of  royalty,  and  the  scene  of  many  of  tbo 
most  memorable  and  tragic  events  in  SctMiA  his. 
I   tory.     The  town  owes  its  present  limited  pn»- 
'   pehty  chiefly  to  its  carpet  manuhcture  and  other 
bnuches  of  industry.     Falkirk  is  a  luger  towa, 
'    situated  in  a  broad  and  beautifiil  eorse,  Umngk 
,    which  the  Forth  flows.     The  three  great  annual 
trytti  exhibit  an  immense  show  of  highland  cattle 
and  sheep  brought  up  Ibr  the  supply  of  the  south- 
ern districts.     Near  Falkirk  is  Cantn,  accounted 
only  a  village,  but  the  seat  of  the  gresdeat  irao- 
Biului  Cwiie.  works  in  SQ:>Lljutd,  in  which,  during  war,  200D  mea 

were  employed.  It  particularly  excels  in  gnUee,  and  in  that  species  of  artilleiy  first  cast 
here,  and  hence  denominated  cammades.  Grangemouth,  at  the  connecting  point  of  the 
gretit  canal  with  the  Frith  of  Forth,  derives  &om  Uiis  ailualioa  a  coosiderahle  tnde. 

The  next  district,  mcluding  the  counties  of  Roxburgh,  Selkirk,  Peebles,  Dumfries,  and 
part  of  Lanark,  ffiiLy  most  properly  bear  the  appellation  of  pastor^  Scotland.  It  is  covered 
with  long  ranges  of  hills,  froat  one  to  two  thousand  feet  high,  clothed  with  pasturage  to  their 
summits.  This  a  the  region  of  Scottish  poetry.  It  was  amid  these  scenes  that  Thomsf 
and  Scottcaught  [hat  inspiration  which  has  rendered  their  poetry  the  delight  of  their  eoontry. 
The  chief  occupation  in  this  tract  is  sheep-faiming. 

The  towns  in  this  tract  are  generally  small  and  agreeable.     Kelso  ia  one  of  the  most 

beautiful  in  Scotland,  being  eurrounded  b^  onuunented  villas  and  extensive  woods.    Tlw 

abbey  is  not  without  grandeur)  and  the  rums  of  the  castle  of  Roxburgh  are  striking.     ThB 

village  of  Melrose  is  only  distinguished  by  its  abbey  (_fig.  191.},  founded  by  David  L,  in  tha 

twelfth  century,  and  the  finest  edifice 

ever  erected  in  the  south  of  Scotlai^ 

The  profusion  of  the  tonamenta,  and 

the  beauty  of  the  sculptures,  which 

remain  nearly  entire,  have  rendered 

it  the  study  of  the  painter  and  the 

theme  of  the  poet    Selkirk  and  Pee- 

,   hies,  capitals  of  their  respective  little 

counties,  are  only  pleasant  village^ 

.    bordering  on  the  great  pastoral  vales 

of  Ettriclt  and  Yarrow.     IXimfriea,  a 

well-built,  gay-looking  city,  is  a  sort 

MtkBtAVKs.  of  southern   Scottish  capital,  and  it 

has  been  so  distinguished  fhim  tn  early  perbd ;  but  no  traces  remain  either  M  the  castle, 

ot  of  the  monastery  in  which  Gumming  fell  by  the  hand  of  Bruce.      The  town  carrier  on 

some  trade  by  the  Nith,  which  admits  vessels  of  one  hundred  and  twenty  tons,  sjid  it  has 

two  great  annual  markets  for  the  cattle  from  the  wen ;  but  it  is  chiefly  supported  by  the 

gentry  who  make  it  their  residence.     Annan  is  agreeably  situated  at  the  mouth  oC  the  river 

of  that  niune.     A  small  spot,  famed  in  the  annals  of  gallantry,  is  Gretna  Green,  close  en 

the  English  border ;  whither  fly  many  a  fond  matrimonial  mir,  to  escape  the  jealousy  of 

parents  and  ^lardians.     On  the  bleak  malhem  boundary  is  Waolockhead ;  and  nearly  cm- 

tiguous  to  it  Leadhills,  in  I&narkshire.     Wanlockhead  yields  annually  l«wl  to  the  omotrnt 

or  about  15,000  bars,  of  nine  stones  each ;  and  Leadhills  about  18,000. 

Sealt.    The  Duke  of  Buccleugh  has 
numerous  teats  in  the  district,  of  which 
the  chief  is  DnunlanrigCaBtSeO^.  192.), 
I  a  magnificent  edifice,  on  the  Nttb,  arid 

surrounded  by  extensive  parks  and  planla- 
tions.  Among  many  others  round  Kelso,  is 
Fleurs,the  splendid  seat  of  the  Roxburgli 
lamily.  Abbotsfbrd,  from  the  many  addi- 
tions made  by  its  illustrious  proprietor,  has 
become  a  striking  and  pictiLreaque  object 
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The  three  ooonties  of  Ayr,  Wijirton,  and  Gtllowaj  compose  what  is  called  the  West  of 
ScoUand.  They  are  chiefly  under  pasture,  and  the  cultivators  are  mainly  occupied  in  the 
rearing  of  cattle.  The  range  of  mountains  which  separates  Ayr  and  Galloway  is  almost 
as  elevated  as  any  in  Scotland ;  but  the  upland  country  of  the  latter  is,  in  general,  diversi- 
fied only  with  steep  rocW  eminences  of  two  or  three  hundred  feet  high.  In  Ayr,  too,  Uiough 
the  southern  district  of  Carrick  be  very  mountainous,  the  middle  one  of  Kyle  has  a  level 
eoast ;  while  Cunningham,  the  most  northerly,  consists  ahnost  entirely  of  a  fertile  plain. 
Both  counties,  from  the  boundarjr  line  of  mountains,  are  watered  by  fine  rivers;  in  one,  the 
Ayr,  the  Doon,  and  the  Irvine ;  m  the  other,  the  Dee  and  the  Cree.  The  Ayrshire  breed  of 
hccBes,  called  also  the  Clvdesdale,  is  highly  esteemed ;  and  generally  supplies  the  markets 
in  the  east  of  Scotland ;  but  the  little  active  Inreed  called  gaSoways  are  now  become  scarce. 
The  kine  of  Ayrshire  are  valued  chiefly  fer  the  dairy.  The  dalloway  bullock  produces 
beef  of  a  peculiar  excellence.  The  northern  division  of  Ayr  participates  to  a  certain  extent 
in  the  flourishing  manu&ctures  of  Lanarkshire.  It  has  immense  beds  of  valuable  coal,  which 
not  only  serve  for  the  supply  of  the  inhabitants,  but  are  exported  to  Ireland  in  such  quanti- 
ties as  to  ton  the  chief  trade  of  this  county.  To  fitcilitate  the  transport,  the  Duke  of  Port- 
knd  has  fonned  a  fine  harbour  at  Troon,  and  has  connected  it  by  a  rail-road  with  Kilmar- 


Ayr,  at  the  point  where  the  rivers  Doon  and  Ayr  fall  united  into  the  sea,  forms  a  sort  of 
capital  for  the  gentry  of  a  considerable  part  of  Scotland.  It  was  the  principal  scene  of  some 
sreat  historical  events  in  the  time  of  Wallace  and  Bruce ;  and  was  carefiilly  fortified  by 
Oliver  CromweU ;  but  the  bar  at  the  mouth  of  the  harbour  has  heen  unft.vourable  to  its 
vrogresB.  It  exports,  however,  chiefly  to  Ireland,  a  considerable  quantity  of  coal,  brought 
by  railways.  The  town  is  irregularly  built,  but  has  one  handsome  principal  street  Its 
theatre,  its  academy,  and  some  charitable  institutions,  are  on  a  greater  scale  than  the  size 
•f  the  town  might  lead  us  to  expect  The  ports  of  Troon,  Sfutcoats,  and  Ardrossan  send 
large  quantities  of  coal  to  Ireland ;  whence  they  receive  grain  for  the  supply  of  the  great 
mterior  towns.  Saltcoats,  which  has  sprung  up  within  the  last  century,  is  also  not^  for 
the  manu&cture  of  salt ;  and  Ardrossan  is  now  a  watering-place  of  increasing  resort 
Laigs,  the  celebrated  scene  of  the  defeat  of  Haco,  the  last  Danish  invader,  attracts  many 
visiters  by  the  extreme  beauty  of  its  situation.  In  the  interior  of  Ayi^ire  is  Kilmarnock, 
its  largest  and  most  thriving  town.  The  manufiicture  of  various  woollen  stufls,  and  fiibrics 
of  leather ;  and  latterly  branches  of  the  cotton  weaving  from  Glasgow,  place  it  high  in  the 
list  of  Scottish  manufiu;turing  towns. 

Galloway  is  almost  entirely  a  rural  district  Its  capitals,  Wigton  and  Kirkcudbright,  are 
pleasant  country  towns,  and  the  latter,  having  a  good  harbour,  hajs,  of  late,  considerably 
increased.  Portpatrick,  the  nearest  point  of  Great  Britain  to  the  Irish  coast,  is  the  main 
channel t>f  communication  between  Scotland  and  Ireland;  for  which  purpose  an  improved 
harbour  has  lately  been  constructed,  and  regular  packet-boats  are  established. 

The  counties  of  Lanark  and  Renfrew  constitute  the  valley  of  the  Clyde,  the  grand  thea- 
tre of  Scottish  commerce  and  industry.  Lanarkshire,  or  Clydesdale,  is  divided  into  three 
refpons,  of  widely  difl^erent  character;  the  upper  valley  is  altogether  a  rode  pastoral  region 
Bdow  Tinto,  the  banks  of  the  Clyde  assume  a  softer  and  gayer  character,  exhibiting  a  suc- 
ceanon  of  gardens  and  orcharda  Below  Hamilton  comes  the  flat  district  around  Glasgow, 
which  Sophies  that  city  with  inexhaustible  stores  of  excellent  coaL 

Glasgow  is  the  commercial  capital  of  Scotland,  and  in  population  ranks  as  the  third 
town  in  the  island.  Tradition  ascribes  its  origin  and  erection  into  a  bishopric  to  St 
M nngo,  in  tiie  year  560.  Its  rapid  rise  commenced  with  the  union,  which  opened  to  it  the 
trade  with  America  and  the  West  Indies,  hitherto  monopolised  by  the  English  ports.  In  1718, 
fbr  the  first  time,  a  vessel  from  the  Clyde  sailed  across  the  Atlantic.  Sy  the  middle  of  the 
century,  the  merchants  of  GlaiSgow  imported  more  than  half  the  entire  amount  of  tobacco 
which  came  into  Great  Britain ;  and  to  them  the  French  fiirmerB-general  chiefly  looked  for 
their  supply  of  this  important  article. 

Their  intercourse  also  with  the  West  Indies,  which  had  hitherto  been  very  limited,  was 
now  carried  on  to  a  vast  extent  A  still  greater  source  of  wealth  was  opened  at  home. 
Glasgow  had,  in  the  course  of  the  century,  become  a  great  manufacturing  city,  employing 
her  industry  on  the  old  staple  of  linen  of  ^e  finer  descriptions,  as  cambrics,  lawns,  gauzes ; 
also  in  the  making  of  stockings  and  of  shoes  for  exportation ;  but  its  product  in  these 
branches  never  exceeded  400,0001.  But  when  cotton  was  extensively  introduced  into 
Britain,  Glasgow  devoted  herself  entirely  to  this  new  manufacture.  She  became  the  rival 
of  Manchester ;  an^,  if  circumstances  did  not  allow  her  to  obtain  so  great  a  share  of  the 
manu&cture,  she  produced  some  finer  fobrics,  and  was  as  prompt  in  availing  herself  of 
every  improyed  process;  immense  fortunes  were  realized,  and  an  annual  value  of  nearly 
4,000,0002.  sterling  produced.  Glasgovf  was  one  of  the  first  places  which  adopted  the  in- 
vention of  power  looms,  and  she  has  now  10,000  of  these,  and  92,000  worked  by  the  hand. 
In  1^0,  the  number  of  persons  receiving  parochial  aid  was  only  5000,  not  quite  one-fortieth 
part  of  the  mhabitants,  and  the  sum  expended  on  the  poor  waa  only  17,2872.,  althou^ 
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GHugow  ii  mm  tlM  lu^Mt  town  in  Great  Britaiih  ImAm  ud  Manchotm  excepted.  The 
kubour  is  at  the  Broomielaw,  where  there  ia  Ml  extMuive  qua;  alon^  the  Clyde ;  hut  ao 
neat  are  tke  obstructiiHW  to  its  naTi^tioD,  that  Glft^fow  depends  cbieBf  for  impccts  on 
Gremock  and  Liverpool,  lo  1832  there  entered  it*  port  only  79  ve»elB,  of  8154  tone.  Giaa- 
gow  ia  a  handsome  and  well-built  town.  Its  original  itreeta  of  Argyle  and  Trao^te  are 
ratiad  and  spacious ;  and  several  handeotne  aquares  have  been  built  within  the  limits  of  the 
city ;  but  the  fiiahioiuUe  Teaidancea  are  now  aloMst  excluaivel;  in  the  west,  where,  alMig  » 
nuge  at  M^uewhat  elevated  fftound,  a  number  of  elegant  and  apacioos  streets  bare  been 
erected.  Gotbala,  Caltm,  Bndgelea,  Hutcheaanlown,  Tradeatoo,  and  Andostoo,  are  the 
,,„  principal  suburbe,  and  form  the  laannhclMring  part 

of  the  city.    The  public  edifices  deeerve  admnilion. 
The  cathedral  ifig.  193.),  one  of  the  Bneet  in  Scot- 
land, ia  a  maMive  structure,  with  a  wooded  hill  ad- 
joining, on  the  lop  of  which  a  mmument  haa  been 
erected  to  the  memory  of  Jtdin  Knox.    The  modem 
edifice*  are  al«>  bandaome;  the  Lunatic  Aajlam,  the 
Aasemblf  •rooms,  tbe  Infirmary,  the  Ronan  Catb«dic 
^     cbapel,  the  new  Exchange  Reading'ToomB,  &e.  de> 
>     aerre  mention.     The  bridewell  ia  ealeemed  tha  moat 
perfect  in  Scotland,  both  in  point  of  constrwdion  and 
manacement     Glasgow  ia  not  a  mere  connwicial 
town ;  its  university,  founded  in  14S0  by  Bidiop  Tumbull,  has  been  adMned  br  a  kx^  euo- 
ceMion  irf'  illustriouB  teachers,  of  wbcm  Simaon,  Hutcheaon,  Reid,  Smith,  Uillar,  are  aoffi- 
cient  to  ensure  iu  celebrity.  It  ii  at  present  attended  by  1400  itudenta,  and  its  name  atanda 
as  high  as  at  anv  former  period.     The  libiary  contains  80,000  volumes.     The  Hnaeiun  be- 
qneaUied  by  the  late  Dr.  Hunter,  ia  rich  in  anatomical  preparaliona,  shells,  insecti^  fiiSRilSi  aa 
well  as  in  coins  and  medals.    An  elegant  Grecian  edifice  has  been  erected  for  ils  r«e«ptic«L 
Anxiliai^  to  the  University  is  the  Andersonian  Institution,  founded  with  the  view  of  oom- 
municating  to  the  commercial  claaaes  a  knowledge  of  the  elements  of  physical  acioice ; 
for  which  porpoae  it  haa  been  foand  highly  efficacious:     The  intellectual  niirit  of  the  citi- 
sens  is  also  [Rtjved  by  three  librariee,  and  a  botanic  garden,  all  sui^iorteo  by  public  sob- 
Paisley,  though  in  Renfrewshire,  may  be  considered  next,  in  order  to  ccnnect  togeth^  tba 
^reat  seats  cf  manuf)u;ture.     This  town  anciently  derived  its  distinctioa  fiixn  its  ecclesias- 
tical character.    The  abbey  founded  in  1160,  was  in  a  great  measure  demolished  at  the 
period  ot  the  Reformation.     Several  of  the  windows,  however,  still  sffitrd  fine  BpecimoHof 
the  wmamented  Gothic ;  and  the  nave  was  left  so  far  entire,  that  it  has  since  served  as  a  place 
(rf*  worship.     Paisley  was  a  snail  town  until  the  middle  of  tbe  last  centuir,  when  it  cm- 
tained  litUe  more  than  4000  inhabitants.     Soc«  after,  its  manufactures,  which  were  already 
begun,  made  most  rapid  advances.    Down  to  tbe  year  I78S,  they  conusted  chiefly  c^  linen, 
fine  thread,  gauMS,  both  of  linen  and  silk,  and  other  delicate  and  elegant  &brica.     On  the 
introdoction  of  cottiai,  the  manu&cturers  of  Paisley,  like  those  of  Glasgow,  cultivated  this 
branch  almost  ezclusively,  preferring  its  most  elc^^ant  Rpeciee.     Huelin,  the  finest  of  all  tha 
jvoductions  of  the  loom, hecame  the  staple  of  Paisley.    In  1B06,  there  wne SC^SOOpenofia 
employed  in  weaving  mualu,  the  entire  produce  of  whose  labours  was  rated  at  1,250,0001. 
Since  that  time,  the  population  having  increased  one-half^  tbe  {Koductive  mdoatty  has  not, 
probably,  advanced  in  a  leaa  pn^NKtton.   By  the  improved  navigatitnof  the  Cart  and  a  canal, 
this  town  has  communication  with  the  Clyde,  and  the  canal  firan  Glasgow  likewise,  destined 
ftr  Ardroasan,  has  been  carried  as  &r  as  Paisley.    The  coun^  saol  uid  bridewell  form  ooe 
of  the  finest  structures  of  the  kind  in  the  kingdom;  the  town-haU  and  several  of  tbe  chorcbea 
are  very  bandstHne.  The  opeiativeMveaveis  at  Paikey  are  eqnal  in  intelligence  to  anyclaM 
of  the  aune  rank  elsewhere ;  and  this  spirit  has  led  to  the  formation  amoi^  them  rf  a  nom* 
her  of  book  societies,  reading  rooms,  and  subecriptico  libiaries. 

Greenock  is  entirely  a  cixnmerci^  and  maritime  station ;  it  is  the  cs^  great  western  pert 
of  Scotland,  but  by  for  the  larger  proportion  of  the  vessels  beloDK  to  CHssgow.  Tbe  prin- 
cipal trade  coiwists  in  importing  tbe  produce  of  the  West  Indiesi  to  which  is  added  a  vety 
extenrive  herring  fishery,  and  a  ihare  of  the  cod  fisheries  of  Newfoundland  and  Cape  Breton. 
The  sun  nf  9(>,WMM.  has  been  lately  expended  in  the  improvement  of  the  harbour,  which 
can  new  contain  900  sail,  and  a  handsome  custom-house  has  been  built  by  govemmenL  In 
1833  there  entered  this  port  283  vessels,  tonnage  76,131.  Greenock  is  not  an  elegant  town; 
but  the  hills  behind  itecmmand  atkobleviewM  the  river;  and  of  the  mountains  of  Argyle 
ao  the  ^iposite  coast 

P<st  Glasgow,  about  three  miles  higher  than  Greenock,  and  a  much  amsUer  port,  ccotinnes 
nhoervient  to  Glaa^w,  receiving  such  vessels  belonging  to  that  city  as  are  too  bulky  to 
ascend  the  Clyde;  m  this  capacity,  its  trade  is  very  considerable.  Here  was  built  the  first 
dock  in  Scotland,  in  front  of  which  a  spacions  quay  extWs  slcng  the  Clyde,  for  the  accom- 
awdation  of  those  vessels  which  do  not  require  to  enter  the  basin.    R^ifrew,  the  capital  of 


die  eauntj,  u  an  old  town,  which  haa  not  ahamd  in  the  proeperi^  of  its  neichboiirB.    Tie 


Jtfai^tanii^  however,  receive  a  litUe  emplojment  from  the  mann&ctDren  of  Glaagow. 

The  hanks  of  the  Clyde  above  Olaagow,  whose  vicinity  forma  ooly  a  email  part,  hotvever 
iraportant,  of  the  extenaive  connW  of  Lanark,  aie  stiJl  to  be  surveyed.     First  occurs  Both- 


chief  garhaaD,  which  was  intended  I 

land  in  subjeotion.     It  is  now  a  bold  and  atrikin^ 

ruin,  riaiiie  above  the  river  bank&     A  little  above 

ie  Bothwell  Bridge,  bo  noted  as  the  disastrous 

I    eceue  of  the  rout  of  the  covenantinf  anny.    Far- 

I    ther  up  is  Hamilton,  a  pleasant  handsome  town  in 

a  fine  country :  it  is  supported  by  the  residence  of 

the  iainily  M  Hamilton,  and  by  a  branch  of  the 

oottiHi   mann&cture.     From  Hamilton   the   reed 

leads  through  a  range  of  orchards,  and  the  nwat 

beautiful  scenery,  to  lAoark.     This  town,  though 

bearing  the  name  of  the  county,  is  only  a  large 

atiB^ung  village;  but  about  a  mile  distant  is 

*'**^  '^""^  New  Lanark,  noted  (or  the  extensive  cotton  manu< 

ftctcry  establidied  by  the  late  Mr.  Dale,  and  lately  omducted  by  Hr.  Owen.    Whatever 

may  be  thought  of  the  apeculative  teneta  of  the  latter  gentleman,  the  attention  paid  to  the 

benavioar  aiM  comibrts  of  those  employed  presented,  certainly,  in  many  respects,  a  model 

worthy  of  imitation.     But  Lanark  has  a  still  greater  attraction  in  the  ftlls  of  the  Clyde, 

Bonitrai,  CoiTa,  Btonebyres,  sitnated  above  and  below  it,  at  about  two  miles'  distance  from 

eadi  other.     Their  height  does  not  exceed  eigbty  or  ninety  fbet ;  but  the  mass  of  water, 

with  the  grandeur  of  the  rocl^  waUs  and  hanging  wood^  render  them  one  of  the  finest 

examples  of  this  descriptica  as  scenery. 

The  nortbem  Lowlanda,  bcmnd  the  Forth,  Ihnn  a  belt  of  ahont  twenlv  milea  in  breadth, 
reaching  the  shores  cf  the  Mony  Frith.  The  coast  ie  generally  level  and  fertile ;  but  a 
gr«at  part  of  the  interior  is  Ueak  and  moorish.  Thia  district  contains,  however,  seveiql 
cities  and  seaports  of  ccosideTable  magnitude  and  importance. 

FiJb  was  finnerly  distinguished  sa  the  centre  of  Scottish  industry ;  and  one  of  its  cities 
ft»nis  the  ecclesiastical  cuital  of  Scotland.    All  the  foreign  commerce  of  the  countrv  was 
carried  mi  in  its  porta ;  and  less  than  two  centuries  ago  its  rental  amounted  to  a  tentn  part 
of  that  of  the  whole  kingdom.     Since  Scotland  has  ceased  (o  be  agitated  by  war,  Edinburgh 
and  the  opposite  aide  of  the  Forth  have  attracted  all  these  advantages ;  and  the  nameroos 
seaports  cm  the  ni»lhem  coast  of  the  Forth,  have  dwindled  into  fishing  villages.     FiJe  ia,  in 
general,  a  level  country,  yet  diversified  by  a  lew  hills  of  considerable  elevation,  as  the 
uxnood  HHIs,  and  Largo  Law.   A  great  part  of  the  interior  is  bleak  and  unproductive ;  and 
farming  is  leas  advanc^  than  in  the  Lothians ;  the  spinning  and  weaving  of  flax  ia  carried 
on  chiefly  for  d<anestic  use,  unless  at  Dunfermline,  where  there  is  a  large  &brie  of  fine  sheet- 
ing and  diaper.  The  weatem  coast  abounds  in  coal,  and  in  fine  limestone,  which  ie  exported 
to  a  vei^  great  extent.     The  county  town  ia  Cupar,  a  [dace  of  moderate  size,  neat,  with 
Kme  stir  o(  gaiety.     A  greater  interest  attaches  to  St  Andrew's  trom  its  fbnner  greatness, 
ftoax  the  remarkable  scenes  there  acted,  and 
Irom  its  splendid   edificea,  of  which  &tg- 
mebts  still  remain.    It  is  seated  on  a  bold 
coast.  Suing  a  wide  bay  <f  the  German 
Ocean;  and  has  two  fine,  broad,  parallel 
'   Btreeta,of  whichone  isnowshnoetdeserted. 
The  casUe  and  cathedral  (jSyf.  195.)  have 
I  been  demolished;  but  a  high  sqoare  tower, 
;  ,    and  a  gable  of  the  chapel  of  SL  Rule,  stilt 

I  '   attest  the  elegance  of  the  latter  structure. 

[  Theuniversity  contains  a  Bchoolof  theology 
'    and  philcisophy,  but  has  no  classes  in  law 
or  medicine.    PVninded  under  the  auspice* 
of  Buchanan,  it  can  boast  many  emment 
piuftsBHrs  and  pupils ;  thon^  from  its  almost  insulated  situatim,  it  does  not  attract  so  great 
a  ccocourse  as  Edinburgh.    Kirkaldy  hss  some  foreign  trade,  and  a  considerable  linen  manu- 
facture.    Dunfermline,  anciently  the  most  flourishing  town  in  Fifi>,  was  a  place  o"  ' 
tance,  and  the  fivquent  residence  of  royalty.    Mdcolm  Canmore  founded  here  ai 
wbicb  became  one  of  the  richest  and  most  spacious  in  the  kingdom ;  it  has  been  nearly 
dwnrJialied,  jet  ita  mina  evince  its  former  splendour ;  and  part  of  Ihem  has  been  appropn- 
atad  as  the  pariah  church.     On  a  contiguous  spot,  the  tomb  of  Bruce  was  lately  discovered. 
Dunfermline  ia  distingnisbed  by  an  extensive  nwnufiuilor^  of  damask,  diaper,  and  other  fine 
linen  cambrics,  which  employ  1500  looms,  and  yield  an  estimated  annual  produce  of  120,0001. 
Kinroas,  the  capital  of  the  county  of  the  nme  name,  is  a  pleasant  little  town,  chJeflT 
Vou  I.  36 
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Doted  for  ita  uUiUioa  on  the  dwTM  x£  LMhleven.     Tbis  ia  a  little  l&ke,  of  ccHuidenUe 
,_,  beuity,  h&ving,  on  an  iaUnd  iu  ita  ceo- 

^^  tre,  »  eajAle,  (Jg.   196.),  ancieiitlj  of 

gttaX  Btrangth,   and   noted   in   hiirtny, 
even  before  it  acquired  the  ronmitic 
interest  derived  from  the  impiisoDmeiit 
cf  Huj,  and  her  idvenUmiua  escape. 
Only   a   aquare   tuireied   building   and 
one  of  the  walla  of  the  chapel  now  re- 
main.   On  another  island  ue  the  traces 
.    of  a  verf  ancient  and  cooeideiablepricn. 
^i^hn*  htw  nth'  "^  ia  a  pleaflant  little 
LoeUttMi  cuik.  coanlj,  with  a  ctnatdeiahle  extent  of 

fine  cane  land,  and  great  quaotitiea  of 
coal  and  lime.  The  town  of  Clackmannan  ia  dtBtinffniahad  for  the  beentv  of  ita  Bitaation. 
Cloee  to  it  ia  an  ancient  toner,  built  I^  Robert  the  Bruce.  Alloa,  two  milea  &rther  down, 
ia  a  Ihriving  little  place,  in  wboee  vicinitf  are  minee  of  coal,  of  which  about  35,000  tone  are 
annually  exported. 

Fof&r,  more  uauallj  lenned  AngM»,  ia  of  aranewhat  rou^  aspect,  the  western  hxder 
being  encroached  upon  bjr  lower  braucheeof  the  Grampians,  while  the  Sidlaw  HillB,arange 
of  considerable  heigbt,  tnLTenie  the  centre.  Between  those  ia  a  portim  of  the  great  Talley 
rfStnthmore,  which  i*  here  fertile  and  beeutiiii],  as  is  alao  the  plain  between  Sidlaw  and 
the  coast    Its  proeperit;  depends  chieflj  upon  manulactures,  ccasmerce,  and  fishery. 

Dundee,  the  largest  town  in  Forlw^ire,  ranliB  fourth  in  Scotland  aa  to  popoUlion  and 
wealth.  It  was  of  early  importance  and  strength,  deriving  its  origin  from  Malcolm  Canmoce, 
and  it  obtained  a  fatal  celebrity  throuj^  the  aieges,  by  Edward  I. ;  by  the  Harqnia  of  Mon- 
troee;  and  by  Monk,  who  gave  it  up  to  indiscriminate  pillage.  Dundee,  however,  has  reco- 
vered from  these  dinsteta,  and  is  become  one  of  the  most  flouhahing  commercial  towns  in 
Scotland.  Her  staple  employment  conaists  in  the  importation  of  flai  and  bemp,  and  w>rt- 
iqg  them  into  coarae  linens,  aailcloth,  &c.  There  have  been  exported  in  aoa  year  100,71S 
pieces  of  Osnaburg,  14B,377  of  aheeting,  81,751  of  sailcloth,  with  bagging,  sacking,  dowlas, 
and  other  &hrics,  of  the  entire  value  of  about  1,600.0001. ;  four-Gllhs  of  which  were  made 
in  Dundee  itself  Dundee  has  belonging  to  her,  370  veeeels  rS  33,000  tone ;  and  in  a  eingle 
year  a  tonnage  of  212,000  has  entereS  the  port.  Tbe  harbour  has  been  gre&lJy  enlarged  by 
wet  docks  and  other  additioua;  and  a  mlway  opens  a  comnianication  into  the  valley  dS 
Strathmore.  The  population,  exceeding  46,000,  abows  a  remarkable  increase  since  1821 
when  it  was  only  30,600.  Dundee  is  agreeably  situated  on  an  eminence  above  the  Tay ; 
the  old  streets  are  narrow  and  steep,  but  new  utd  handsome  ones  are  built  and  building  in 
every  direction  i  and  the  vicinity  is  adorned  with  elegant  villas.  There  is  an  academy, 
disting'uiBhed  by  the  scientific  attainments  of  some  of  its  teachers. 

Arbroath  carries  on  upon  a  smaller  scale,  the  same  blanches  aa  Dnndee;  and  is  adorned 
with  the  ruins  of  a  magnificent  abbey.     Monlroee  is  prettily  situated  at  the  month  of  a 
river,  bearing,  in  common  with  many 
others,  the  name  a!  Eek.     Ita  tiada 
and  industry  are  conaidenble ;  and  it 
has  a  safe  harbour.    A  number  of  the 
.    neighbouring  gentry  have  been   st- 
inted by  Ita  agreeaUe    situatioQ, 
which  rendeie  it  the  meet  fashionable 
place   in   the   county.      For&r,   the 
county  town,  situated  in  the  valley 
of  Stntbmore,  ia  chieSy  supported  l^ 
Clioimi«CMii8  ^^  buBiness  of  the  courts;  there  ia 

also  a  monulacture  of  brown  linens. 
The  village  of  Glammia  is  distinguished  by  the  magnificent  castle  (Jig.  197.)  in  its  vicinity. 
Kincaniine  ia  closely  benuned  in  by  the  GiBm^nonB  aa  the  west:  it  cont&ins,  however,  in 
Its  southern  district,  the  tenninatim  of 
"^  the  great  valley  of  Strathmore,  which  La 

here  called  tiie  "  How  vS  the  Meame ;" 
and  fiirms  a  tract  equally  fertile  and  de- 
;    li^htJiil.       The  northern  part  consiBta 
i   cnjeflv  of  mountains  and  moors  of  the 
i   most  bleak  and  dreary  aspect.  Tbe  coast 
I   ia  of  great  extent,  uid  very  bold,  pre- 
senting in  many  parts  high  jwecipitOM 
'    cXiSt,  covered  with  innumerable  flocks 
of  eea-birds;  on  one  of  these  are  the 
Domanu  Cult  extensive  remains  i^  the  castle  of  Don- 
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iK>ttar,  {Jig,  198.),  eoosidered  formerly  as  impregnable,  where  the  regalia  of  the  kingdom 
were  at  one  time  deposited.  Stonehaven,  the  county-town,  carries  on  some  trade,  and  has  a 
manu&ctore  of  brown  linen. 

Aberdeen  is  a  large  and  important  northern  county.  It  has  a  very  considerable  line  of 
coast,  both  to  the  east  and  to  the  north,  and  extends,  with  increasing  breadth,  &r  into  the 
interior.  There  it  forms  Mar,  or  Braemar,  a  highland  district,  one  of  the  most  elevated  in 
the  kingdom,  some  of  the  mountains  rising  to  above  4000  feet,  and  containing  extensive 
forests  of  ancient  pines,  with  large  flocks  of  wild  deer,  in  the  deep  glens  or  valleys.  Frran 
the  heights  of  Braemar  descend  the  Dee  and  the  Don,  the  first  of  which  forms  some  very 
picturesque  fidls  in  its  early  course.  Even  the  Lowland  districts  are  in  general  bleak  and 
moorish,  adapted  only  to  the  cultivation  of  inferior  roecies  of  grain,  and  the  rearing  of  cattle. 
The  okl  staple  fabric  of  knitting  worsted  stockings  has  been  greatlv  injured  by  Sie  cheap- 
ness with  which  these  are  now  produced  elsewhere  by  the  aid  of  machinery ;  but  other 
woollen  branches,  together  with  those  of  linen  and  cotton,  the  latter  to  a  considerable 
extent,  have  been  introduced.  The  beautiful  rock  crystals  called  caimgoriM,  and  also  the 
topaz  and  the  beryl,  are  found  in  the  mountains  of  Braemar ;  and  the  fine  granite  which 
abounds  near  Aberdeen,  yields  12,000  tons  to  be  annually  shipped  to  London  and  elsewhere. 
The  fisheries  also  ccxistitute  a  leading  occupation.  That  of  ralmon  in  the  Don  and  Dee,  and 
the  whale-fishery,  are  extensive  branches ;  and  from  the  Grerman  Ocean,  hadidocks,  cod*  ling, 
turbot,  and  shell-fish,  are  taken  in  great  quantitiea 

Aberdeen,  **  the  Queen  of  the  mrth,"  and  the  largest  city  beyond  the  Forth,  is  situated 
between  the  Dee  and  the  Dcm.  Old  Aberdeen  is  situated  near  the  Don,  whose  entrance  is 
obstructed  by  a  natural  bar,  which  renders  this  harbour  inadequate  for  the  town.  The  mass 
of  population  has  settled  on  the  banks  of  the  Dee,  the  narrow  entrance  of  which  opens  into 
a  basin,  forming  an  excellent  harbour.  It  had,  however,  a  bar  at  its  mouth,  liable  to  con- 
tinual increase  by  the  sand  blown  fhnn  the  beach  which  exte^  along  the  coast ;  a  mole  of 
lj200  feet  in  length  has  been  carried  out  into  the  sea,  and  a  channel  has  been  formed,  by 
which  vessels  of  700  tons  may  enter.  New  Aberdeen  is  a  handsome  city,  especially  the 
principal  street,  composed  of  a  long  range  of  new  and  good  houses,  built  of  its  fine  granite. 
Its  commerce,  manumctures,  and  fishery  are  those  of  the  county,  all  these  branches  center* 
ing  in  Aberdeen.  This  city  is  now  the  principal  ship-building  port  in  Scotland,  noBsessing, 
in  1832,  355  ships  of  41,671  tons  burden.  The  old  town  has  rather  the  aspect  oi  a  viUage, 
if  we  except  the  detached  houses  of  the  professors  of  the  university,  and  a  range  of  vilSis, 
the  opulent  tenants  of  which  have  been  attracted  by  the  agreeable  situatioiL  U  is  adorned 
by  the  fine  old  edifice  of  King*s  College,  from  which  ria^  a  square  tower,  with  a  light  and  el&> 
gant  crown.  This  seminary  was  founded  in  1494 ;  the  salaries  are  moderate,  bit  the  bur- 
saries for  poor  schools  are  very  extensive.  Attached  to  it  is  a  library  of  considerable  value. 
Marischal  College,  founded  by  the  Earl  Marischal,  nearly  a  century  later,  is  situated  in  the 
heart  of  New  Aberdeen.  It  is  not  so  well  endowed  as  King's  College ;  but  has  an  excellmit 
cabinet  of  natural  philosophy,  and  a  well-furnished  observatory. 

Peterhead,  an  improving  place,  much  fi^uented  for  sea-bathing  and  for  a  mineral  water 
in  its  vicinity,  has  two  natural  harbours.  It  sends  thirteen  ships  to  the  whale  fishery,  and 
carries  on  that  of  herrings  with  considerable  spirit  To  the  south  is  a  range  of  precipitoos 
cliffs,  called  the  BuUers  of  Buchan,  against  which  the  waves  dash  with  perpetual  fury. 

Three  counties,  Banf^  Moray  or  Elgin,  and  Nairn,  occupy  the  southern  shoro  of  the  Moray 
Frith.  The  interior  districts  bisrder  on  the  bfliest  highlands ;  but  the  coast,  only  diversified 
by  gentle  hills,  constitutes  the  ancient  province  of  l^ray,  which  the  early  Scottish  writers 
describe  with  admiration  as  the  most  fiiiitful  part  of  ScoUand,  and  as  enjoying  fifteen  days 
more  of  summer  than  any  other  district  Its  rivera  afibrd  ample  fisheries  of  salmon,  which 
is  exported  to  the  computed  annual  value  of  25,0001.  The  herring  fishery  also  is  prose- 
cuted with  considerable  success. 

Elgin  is  an  ancient  town,  situated  on  the  Lossie,  and  has  a  tolerable  harbour ;  but  its  chief 
distinction  rests  on  its  cathedral,  which,  even  in  ruin,  may  dispute  with  Melrose  the  glory 
of  beinff  the  finest  Gothic  edifice  in  Scotland ;  in  1568  the  privy  council  ordered  its  l^en 
roof  to  be  taken  off  for  the  payment  of  the  army,  and  firom  that  time  it  gradually  decayed. 
In  a  neighbouring  valley  are  also  the  remains  of  the  fine  priory  of  Pluscurdine.  Banff  is  a 
somewhat  larger  and  more  thriving  place,  situated  at  the  mouth  of  the  Deveron ;  carrying 
on  some  linen  manufactures,  and  a  considerable  herring  fishery.  Nairn  is  a  neat  little 
county  town,  possessing  scnne  industry,  and  firequented  for  sea-bathing. 

SuBSBOT.  2. — The  Highland  CkmnHes, 

The  Highlands  of  Scotland  comprise  somewhat  more  than  half  the  surfkce  of  the  king- 
dom. They  include  the  whole  region  north  of  the  Forth  and  Clyde,  except  the  belt  on  the 
eastern  coast,  between  the  friths  of  Forth  and  MonY,  which  has  just  been  described.  This 
rogioa  consists  altogether  of  continuous  ranges  of  )ofly  mountains,  which  oa  the  boiderst 
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letve  between  them  some  of  the  fine  and  broad  Talleya,  caUed  $tratks,  bat  in  the  interior 
ooljr  the  deep  and  often  rocky  intenraLs  called  glens.  They  are  peop^  by  a  race  totally 
distinct  from  the  Lowlanden.  These  mountaineers  wear  a  costume,  alrMy  described,  qoite 
pecaliar  to  themselves ;  they  speak  a  Celtic  dialect,  deep,  strong,  and  guttnral,  bearing  do 
resemblance  to  the  Teutonic  speech  of  the  Lowlands  and  of  ]£igland.  They  have  ever 
maintained  that  valour,  which,  under  Galgacus,  set  bounds  to  the  career  of  Roman  conqaest, 
and  preserved  their  mountains  untouchra  by  the  invader ;  and  they  have  since  been  coo* 
verted  from  formidable  foes  into  ffallant  defenders  of  the  rest  of  the  empire.  I>own  to  the 
year  1745,  they  acted  in  clans,  led  ^  hereditary  chieft,  to  whom  they  were  entirely  devoted, 
and  who  exercised  over  them  a  paternal  but  absolute  sway.  The  spirit  of  clanship  led  them 
to  attach  themselves  strongly  to  the  hereditary  right  of  the  Stuarts,  of  which,  under  Mont- 
rose, they  gave  powerful  prooft,  which  had  neany  turned  the  tide  of  war  in  its  &vour. 
Afterwards,  in  1745,  they  suddenly  invaded  Englimd ;  and,  in  the  absence  of  the  army  in 
Flanders,  struck  alarm  into  the  dynasty  of  Hanoven  The  issue  of  that  contest  teoke 
entirelv  the  independence  of  the  highluid  chiefs.  A  number  were  either  brought  to  the 
8caffi)la,  or  sent  into  exDe ;  militarv  roads  were  made,  and  forts  erected  in  the  heart  of  their 
territory ;  they  were  deprived  of  their  feudal  privileges ;  even  the  naticxial  dress  vras  pro- 
hibited, on  account  of  the  recollections  it  was  calculated  to  excite.  After  the  first  alanns^ 
however,  had  subsided,  the  British  government  adopted  the  plan  of  conciliation.  Pitt  con- 
ceived the  idea  of  forming  the  highlanderB  into  national  regunents,  allowing  even  a  limited 
use  of  the  appropriate  dress ;  and  they  have  since  ranked  with  the  bravest  and  most  distin- 
guished troops  in  the  British  army.  Out  of  the  forfeited  estates  and  other  fimds  voted  by 
government,  vast  sums  have  been  expended  on  the  Caledonian  Canal,  roads,  bridges,  and 
other  great  works  for  the  improvement  of  this  rude  territory.  The  lairdtt  deprived  of  thenr 
absolute  power,  and  attracted  by  the  gaieties  and  luxuries  of  cities,  soon  accustomed  them- 
selves to  view  their  estates  only  as  "  material  capitals,  to  be  worked  according  to  the  great 
principles  of  political  economy.**  The  multitude  of  little  spots,  divided  among  vassals,  in 
whose  numbers  they  placed  their  strength,  were  thrown  into  large  sheep-ferais ;  and  the 
tenants  were  driven  out  to  seek  a  home  wherever  they  could  find  it  Some  migrated  to  the 
lowland  cities,  and  a  great  proportion  went  to  America ;  yet,  in  consequence  of  the  advance 
of  commerce  and  fisheries,  even  the  highland  counties  augmented  their  population  during 
this  period,  though  not  in  the  same  proportion  as  the  Lowlands.  Between  1801  and  1821, 
it  increased  from  434,000  to  512,000.  Th^re  is  one  great  manufacture,  generally  difRised 
throughout  this  region,  which  tends  rather  to  disturb  the  peace  than  to  improve  the  condition 
of  the  community ;  this  is  whiskey,  which  the  people  prepare  in  small  stills  from  their  bere^ 
or  coarse  barley,  and  give  it  a  flavour  superior  to  any  other  spirit  made  in  England  or  Scot> 
land. 

The  Highlands  are  composed  of  two  great  districts, — the  west  and  the  north.  The  fonner 
comprehends  the  shires  of  Dumbarton,  Argyle,  Bute,  and  part  of  Perth ;  the  latter  emhraoes 
the  counties  of  Inverness,  Roes,  Sutherland,  &c.  The  Hebrides,  or  Western  Isles,  belong* 
to  the  counties  of  Bute,  Argyle,  Roes,  and  Inverness. 

Perth  is  a  noble  and  extensive  county,  forming  the  link,  as  it  were,  between  the  Lowlands 
and  Highlands ;  in  its  difiTerent  parts  uniting  the  beauty  and  fertility  of  the  one  with  the 

Cdeur  of  the  other.  The  fonner  qualities  are  conspicuous  in  the  corse  of  Gowrie ;  k 
1  sloping  plain,  on  the  north  bank  of  the  Tay,  profusely  covered  with  orchards  and  cul- 
tivated fields.  The  upper  part  of  Stratheam,  also,  between  Perth  and  Crieff,  varied  with 
gentle  hills,  cultivated  vaUeys,  and  the  windings  of  two  great  rivers,  may  almost  be  called 
3ie  garden  of  Scotland.  As  we  proceed  to  the  north  and  west,  the  Grampians  gndoally 
swell,  and  at  length  are  found  occupying  the  whole  interior  of  the  county,  in  a  line  from 
north-east  to  south-west,  and  comprehending  the  mighty  summits  of  Ben  Lawers,  Benmore, 
Bengloe,  Scheballion,  Ben  Voirlich,  Benledi,  Benvenue ;  all  from  3000  to  upwards  of  4000 
feet  high.  Within  their  recesses  they  enclose  the  three  large  lochs,  Tay,  Earn,  and  Katrine. 
These  lakes,  varied  with  woods  and  verdure,  exhibit  in  many  parts  scenes  of  ^reat  grandeur 
and  beauty.  In  the  lowlands  of  Perth,  agriculture  is  carried  to  great  perfection ;  &e  high- 
land tract^  on  the  contrary,  are  in  general  fit  only  for  pasturage.  They  are,  however, 
covered  with  the  remains  of  ancient  forests,  to  which  the  great  proprietors  have  been 
making  very  extensive  additions.  The  towns  of  Perthshire  participate  in  the  difi^rent 
national  manufactures :  the  bleachfields  and  printfields  are  numerous ;  but  this  can  in  no 
view  be  generally  regarded  as  a  manufecturing  county. 

Perth  is  well  built,  and,  as  to  situation,  one  of  the  most  beautiful  cities  in  the  kingdom. 
The  view  of  it  from  the  north,  in  particular,  in  the  heart  of  a  finelv  wooded  plain,  wiUi  the 
Tay  winding  round  it,  and  the  Hill  of  Moncrieff  rising  above,  is  almost  witlKWt  a  rival  in 
the  kingdom.  Perth  might,  for  a  long  time,  be  considered  the  capital  of  Scotland.  It  was 
the  frequent  residence  of  the  kings.  Parliaments  and  General  Assemblies  met  there  oftener 
than  in  any  other  place ;  and,  in  the  civil  contests,  the  possession  of  Perth  was  considered 
of  vital  importance  by  the  contending  parties.    At  present  it  has  declined  to  a  rank  decidedly 
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movincial ;  and  its  commeree,  oDce  conaidenblef  has  been  almost  wholly  tnmslmed  to 
bundee.  It  has  linen  and  other  manufactures,  which  produce  an  annual  value  of  about 
200,0002. ;  while  its  advanta^^eous  site,  and  the  excellent  education  affiurded  by  the  grammar 
school  and  academy,  attract  a  number  of  the  neighbouring  gentry,  and  render  it  gay  and 
iashioDable. 

The  other  towns  of  Perthshire  are  small,  but  distinguished  for  the  grand  and  picturesque 
scenery  amid  which  thev  are  situated.  Dunkeld,  in  this  respect,  is  generally  considered  the 
pride  of  Scotland ;  the  finely  wooded  and  rocky  hills  through  which  the  Tay  meanders,  with 

the  valleys  and  glens  opening  on  every  side,  produce 
a  diversity  of  landscape  scarcely  equuled  elsewhere. 
The  late  Duke  of  Athol,  whose  spacious  domains 
cover  this  part  of  Perthdiire,  was  most  active  in 
respect  to  plantations,  since  those  of  Dunkeld  alone 
cover  11,000  acres;  and  the  whole  number  of  trees 
planted  by  the  duke  amount  to  80,000,000.  A  route 
of  twenty  miles,  directly  north,  passing  opposite  to 
the  fine  mountain  village  cf  Logierait,  and  through 
the  bold  pass  of  Killikrankie,  leads  to  Blair,  idso  part 
of  the  Athol  territory,  and  cme  of  the  most  picturesque 
spots  in  Scotland.  Its  striking  features  consist  in  the 
lofty  mountain  Bengloe,  the  glens  of  the  Tilt  and  the 
Gany,  and  the  picturesque  rocky  fidls  of  the  Bruar 
{fig,  199.).  Westward  is  Loch  Rannoch,  surrounded 
by  extensive  forests  of  fir,  and  overhung  by  Sche- 
hallion,  on  whose  lofty  summit  Dr.  Maskelyne  per- 
formed some  of  his  operations  for  the  measurement 
of  the  earth.  Out  of  it  fiows  the  Tumel,  a  rapid 
Fkii  ofBniar.  Stream,  which  forms  some  romantic  cascades.    Prom 

the  Tumel,  a  milit^  road  leads  to  Loch  Tav,  the  largpest  of  the  lakes,  and  surrounded  by 
the  loftiest  mountains  of  Perthshire.  Ben  Lawers,  with  a  chain  of  attendant  mountains. 
overhan|[s  it  fix>m  the  north ;  while  Benmore  shuts  it  in  on  the  west ;  and  perhaps  there  is 
no  lake  m  Britain  enclosed  by  so  grand  a  circuit  The  sides  of  the  mountams  are  somewhat 
naked ;  but  the  grounds  of  Taymouth,  at  the  head  of  the  loch,  form  a  rich  foreground. 

Farther  south  is  the  vale  of  Stratheam,  at  one  end  of  which,  Criefl^  a  thriving  little  town, 
looks  up  on  the  windings  of  the  river,  and  the  vast  mountains  from  amid  which  it  issues. 
Loch  £am,  a  small  lake,  is  bounded  on  the  south  by  grand  ranges  of  very  lofty  moun- 
tains. 

The  upper  valleys  of  the  Forth  and  the  Teith  have  some  very  remarkable  scenerv.  On 
the  AUan,  is  Dumblane;  a  pleasantly  situated  little  town,  with  the  remains  of  a  fine 
cathedral ;  Callender,  overhung  by  Benledi,  is  chiefly  frequented  as  the  key  of  Loch  Katrine, 
situated  alwut  ten  miles  to  the  westward,  and  approached  by  a  narrow  road  along  the  small 
lakes  of  Venachoir  and  Achray.  The  scenes  of  beauty  and  grandeur  which  adom  the 
eastern  extremity  of  this  lake,  the  mighty  clifis  of  Benvenue,  the  wild  wooded  glen  ef  the 
Troeachs,  and  the  beautiful  little  island  in  the  centre  of  the  ^ene,  have  obtain^  celebritv 
from  the  muse  of  Scott  Farther  south,  fiie  Forth,  rising  from  Ben  Lomond,  rolls  through 
a  pastoral  mountain  valley,  once  the  seat  of  the  power  and  the  scene  of  the  adventures  of 
the  outlaw  Macgregor.  It  forms  several  little  lakes,  of  which  Loch  Ard  is  the  largest  and 
most  beautiful. 

The  county  of  Inverness  is  purely  highland,  presenting  range  afler  range  of  mountains, 
of  which  Ben  Nevis,  Cairngorm,  and  several  others,  are  the  most  elevat^  in  the  United 
Kingdom.  The  intervals  l^tween  them  are  filled  either  by  long  lakes,  or  by  narrow  glens, 
the  level  space  of  .which  does  not  usually  exceed  a  mile  m  breadth.  The  principal  one, 
called  the  Great  Csledonian  Glen,  reaches  from  Inverness  in  an  oblique  direction  across  the 
kingdom,  filled  with  an  almost  unbroken  chain  of  lakes, — Loch  Ness,  Loch  Oich,  Loch 
Lodiy,  and  Loch  Linnhe ;  which  last  opens  bv  the  Sound  of  Mull  into  the  western  sea ;  a 
continuity  which  ftcilitated  the  for^iation  of  the  Caledonian  Canal.  In  the  east,  the  district 
along  the  upper  course  of  the  Spey,  bearing  the  name  of  Strathspey,  comprises  an  unusual 
extent  of  level  land.  Only  about  a  foirtietih  part  of  the  county  is  capable  of  cultivation ;  but 
that  fortieth,  composed  of  haugh  or  alluvial  land,  on  the  rivers,  or  the  lakes,  is  extremely 
fertile.    The  greatest  branch  of  indnstrv  consists  in  the  rearing  of  black  cattle,  sheep^  and 

Sits.    Game  of  all  kinds  abounds,  and  there  are  still  considerable  remains  of  the  great 
ledonian  forest,  composed  ehiefly  of  fir. 

Inverness,  the  gay  capital  of  the  Highlands,  is  of  a  very  diflerent  character  firam  that  of 

the  wild  region  over  which  it  holds  a  sort  of  dominion.    Seated  on  a  bay,  at  the  head  of  the 

Moray  Frith,  it  partakes  in  a  great  measure  of  the  mild  and  fertile  character  of  its  shores, 

and  stands  at  some  little  distance  from  the  awful  ranges  of  mountains  by  which  it  is  enclosed. 
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After  nlhriiig  ■.  eofuidenUe  decline  from  ib  uicient  impcnttttcfl,  it  baa,  within  the  tut 

tbirtr  jent,  nfivlj  triided  ita  sxtent  tnd  popahlioo.     In  geavni,  ■.  cotkodenble  polMh 

of  manners  is  observiblo ;  utd  it  hai  been  remarked  tint  t^  Engli^  kngnage  ii  tpnkat 

in  jester  purity  than  in  aaj  other  put  of  Scotknd;  %  eircumetance  which  ha*  been 

•scribed  to  the  residence  of  English  omtxiB  after  the  battle  of  Culloden.     Infente*  hu  a 

town  bouae,  infirmary,  aMemblf-rDoou,  and  theatre.    Mann&cturea  of  bemp,  flax,  and  tartan 

have  been  eatabliahed.     The  views,  both  of  sea  and  land,  in  its  nciDi^,  are  almoat  mt- 

riralled. 

Inveme^hohiie  ha*  anrcelj  another  place  which  can  make  much  [n^teiMion  to  the  name 

—  eren  of  a  viltage.   Ben  Nevis,  usoallj  ccDsideieal 

the  loftiest  mounlain    in  Scotland  and  in  the 

United  Kingdom,  is  4370  feet  abore  the  level  of 


le  sea ;  the  view  &om  the  sutmnit  i*  verv  e: 

tcinff  a  great  portion  of  the  Hebi 

To  the  east  of  fxjch  Nees,  the  rivulet  of  Fyer 


Foyera  (Jig.  300.),  FonDs  the  greatcet  wateifcll  in 
Scotland;    the  lower  or  principal  fiUl  desccnda 
from  a  height  of  212  feet;  but  the  stream  ianot 
.  very  copious. 

Argyle,  ccnunoaly  called  the  Western  High- 
lands, IB  a  wide  and  irregular  territory,  stratch- 
ing  into  long  prooxnitotiea,  and  indented  by  deep 
arms  of  the  sea,  so  as  to  fbtn  a  ccaat  of  rtry 
great  extenL  In  genenl  the  ifaare  is  bordered 
by  high  hills,  and  the  interior  covered  with  langea 
cf  nigged  roountaina.  Its  industry  is  almost  en- 
FaSefrnn.  tirely  paatoial ;  herds  of  black  cattle  and  vast 


Bocki  of  aheep  ai 

- -„  -  —   , I  especially  of  Loch  F^ne,  eoioys  a  bi^  repalB- 

tion.    The  county  is  chiefiy  tenanted  by  Campbells,  who  were  wont  to  lally  round  the  Hae- 


The  herring  of  the  west  coast,  and  especially  a 


eallammc»«,ade«giiatian(rf'thairchief  theDnkeof  A^le,  with  all  the  ardour  of  kindred 
and  national  attachment. 

DnmbartoD  is  mostly  a  part  of  the  «une  district; 
yet  it  has  a  lowland  strip  extending  almg  the  north- 
era  bonks  of  the  Clyde.  In  the  weetera  part  are  the 
Great  Canal,  joining  the  Clyde  at  DunglsM;  and 
the  wall  of  AnttminuB,  called  by  the  ScotBsh  vulgar 
"Graham's  dike."  The  approach  to  Dumbarton  af- 
fords one  otthe  most  striking  prospects  in  Scotland; 
and  ils  castle  (Jig.  301.),  Uie  ancient  and  migfa^ 
hoU  of  the  Britona,  towering  on  the  summit  of  a 
perpendicular  rock,  still  maintains  its  importance  as 
a  fbrtreas.  DumbsTtoo  has  a  large  manu&ctory  of 
''"''''•'^  ^""^  crown  glan,  which  is  exported  to  foreign  parts ;  and 

DO  the  banks  of  the  Leven  there  are  extensive  printfields. 

Loch  Lomond  (^f.  203.)  is  celebrated  for  the  expanse  of  its  waters,  and  the  many  beautifbt 
islands  with  which  is  studded.  Frooi  its  foot, 
bordered  by  cultivated  hills  and  ornamented 
villas,  to  its  mounlain  bead,  there  is  a  coo- 
tinued  transition  from  beauty  to  grandeur, 
and  at  the  central  point  of  Lues  they  are 
remarkably  united.  The  nunterous  and 
beautiful  islands,  and  the  Iccg  wooded  pro- 
montories  strelching  into  the  water,  with 
the  majestic  form,  of  Ben  Lcnnond  in  the 
'  background,  produce  a  combination  of  land- 
scape which  perhaps  no  other  spot  in  Britain 
Iddi  LrntHHl.  <!<u'  eqoaL 

On  turning  the  head  of  Loch  Long  at 
Arrochar,  the  view  opens  on  the  romantic  valley  of  Glencoe,  enclceed  between  two  range* 
of  mountains  rising  almost  perpendicularly  to  an  amaiing  hei^t,  and  leaving  between  them 
only  a  narrow  vale,  through  wnich  a  rivulet  flowa.  The  vale  of  Glenfinglas  is  then  passed, 
whose  hi^  stofiing  sidee  coveted  with  innumerable  flocks  inspire  pleasing  poatoral  imagea, 
and  at  the  termination  (^  which  appears  the  grand  estuary  d'Loch  f^me. 
Inverary,  the  capital  of  the  Western  Highlands,  i*  situated  near  the  bead  of  Loch  Fjm. 


""^  mountBiiw  which  shot  in  the  diataat  view, 

TendeT  it  a  magnificent  and  delighCfiil  Bpot. 
The  town  is  naaXX  and  ne&t,  without  boj 
employment,  except  the  herrine  fishery. 
About  ten  milee  below  Inverary,  Uie  CrinaD 
CanaJ  joins  Loch  Fyue  to  the  wectera  sea, 
and  b&e  made  Lochgilpheiid  a  place  of  anne 
consequence. 

The  interior  and  the  western  coast  of 

Argjlesbire  are  in  many  respects  interest- 

ing.  PBTalleltoLochFyne,atthedistanceof 

lannrr  cwh.  jgj,  ^^  twelve  miles,  is  the  long  line  of  Loch 

Awe;  an  interior  lake,  over  whose  head  towers  Ben  Cruachan,  the  lofliest  anmmit  in  Argyle. 

The  castle  of  Kilchurn,  rising  on  one  of  the  islands,  praduces  a  highly;  picturesque  eflect. 

Beyond  this.  Loch  Etive,  a  narrow  arm  of  the  sea,  aCretches  far  into  uie  interior.     Climbing 

the  high  mountains  at  the  head  of  Loch  Etive,  we  come  to  Glencoe,  which  in  terri& 

grandeur  surposeea  perhaps  ever;  other  spot  in  Great  Britain.     This  efiect  is  produced  by 

Its  bold  and  broken  mountain  forms,  its  spiry  rocks,  and  black  mecipices ;  at  the  bottom  of 

which,  in  a  deep  chasm  or  ravine,  Sows  the  rivulet  of  Coe.     Thia  stream  is  the  Cooa  of 

OMian,  believed  the  favourite  haunt  of  that  celebrated  Caledonian  bard.     The  vale  baa  also 

a  gloomy  recollection  attached  to  it,  &tan  the  maaacre  of  1691.     Emerging  ftcfu  this  h 

the  travellt    '     '         ■■-■-■  .    -  .     ,  ■  .  ■  ,  .  .     . 

highland  b< 


the  traveller  is  cheered  with  the  gay  aspect  of  Loch  Leven,  which  preaenls  much  pleiuing 
highland  scenei?,  while  the  hills  round  the  ferry  of  Balachidish  aSaiA  valuable  quarries  <tf 
■late.    From  Balacbulisfa,  along  the  hrcod  expanse  of  the  Lituihe  I«ch  with  which  the  great 


Caledonian  chain  terminates,  extends  Appb,  a  beautifiil  district,  diversified  with  line  woo 
rich  pasturage,  and  more  culture  than  is  usual  in  Argyleahire.  On  the  opposite  side  of  ths 
Linnbe  Loch  is  a  peninsular  district  called  Ardnamurchan,  separated  only  by  a  narrow 
sound  ffsa  the  Island  of  Mull.  Thedistrict  of  Strontian  contains  lead-mbes  of  some  value. 
Crossing  the  Linnhe,  and  passing  Lismore,  a  long,  level,  and  fertile  island,  we  find  Lome, 
KparatM  by  Loch  Creran  &om  Appin,  to  which  it  is  even  superiw  in  beauty  and  fertility. 
Near  the  opening  of-Loch  Etive  into  the  ses,  tradition  places  Beregoniun,  the  reported 
captal  (f  the  Picta  in  the  third  centuiy ;  and  near  it  is  fiMilid  Dunstafinage  [jig.  204.),  onca 
the  scene  of  Scottidi  regal  pomp, 
now  a  ruin,  crowning  a  cliff  along 
the  westain  tea.  The  long  pen- 
insnia  of  Can^re  stretchas  fitr 
out  into  the  sea,  beiw  visible 
fiom  the  Irish  coast  of  Antrim. 
The  Macdooalds,  lords  of  the 
Isle*,  long  held  sway  over  it, 
till  they  were  driven  out  b;  the 
earls  of  Aigyle.  Campbelllowi^ 
near  its  southern  extremiQr,  is 
a  thriving  port,  now  the  largest  on  this  coast,  and  serf  ing  in  particular  as  a  general  ren- 
dexToos  for  the  herring  fishery. 

Tim  three  extreme  counties,  Rcas,  Cromarty,  and  Sutherland,  form  the  moet  remote  and 
northerly  portion  of  the  Highlands,  and,  Caithness  excepted,  of  aU  the  mainland.  The  south- 
eaBt«m  border  of  the  trit^  of  Moray,  Cromarty,  and  Domoch  contains  some  fine  land,  and 
■everal  thriving  towns ;  the  rest  is  a  continued  range  of  rock,  mountain,  heath,  forest,  and 
loch,  similar  to  Inverness,  but  stilt  wilder.  The  lochs  which  indent  the  western  coast  are 
hii^  and  numerous,  particularly  Loch  Carron,  Loch  Terridon,  and  Loch  Broom ;  and  they 
have  ^^enerally  grand  mountain  boundoriea.  Cape  Wrath,  the  north-western  pomt  of  Scot- 
land, isa  lofly  pyramidal  rock,  standing  in  firont  of  a  vast  range  of  broken  clifii),  and  breasting 
~^  the  whole  wide  expanse  of  the  ocean.     On 

^■^  the  northern  coast  is  I^>ch  Eribol,  a  wide 

inlet,  bordered  by  limestone  rocks,  per- 
forated by  caves  of  great  extent  and  re- 
markable tbrm.  Sutherlaiui  presents  numer- 
ous Dunt,  or  aucicnt  forts  of  peculiar  struc- 
ture, of  which  the  most  remarkable  is  Dim 
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own  fiith ;  while  Dingwill,  the  county  town  oTRon,  is  ntnited  at  the  head.  Cromarty  is  a 
considerable  fishing  station.  On  the  south  side  of  the  Donioch  Frith  is  Tain,  and  on  the 
north  is  Dornoch,  an  ancient  town,  of  whose  cathedral  some  part  still  remains. 

Caithness  forms  the  north-eastern  angle  of  Scotland :  it  is  scarcely  a  hi^and  comity,  only 
the  Paps  of  Caithness  rising  to  the  cfaancter  of  mountains.  Its  sur&ce  is  moist,  bleiJc,  and 
bare,  filled  with  little  lakes,  and  covered  with  extensive  moorsi  The  chief  bnmch  of  industry 
is  the  herring  fishery.  Kelp  is  also  made  fivxn  the  sea-weed  thrown  on  its  shorea  Thurso, 
the  county  town,  is  an  improrinff  place,  in  the  midst  of  a  cultivated  country.  Its  bay  afibids 
a  safe  roadstead,  peculiarly  vaatable  fiir  ships,  which,  in  rounding  the  north  <^  Scotknd, 
must  pass  through  the  Pendand  Frith,  rendered  dangerous  by  its  violent  and  rapid  currents. 
Wick,  the  grand  rendezvous  of  the  herring  fishery,  owes  to  this  advantage  a  very  rapid 
increase.  The  north-eastern  point  of  Caithness  and  of  Scotland  bears  the  fiuniliar  appellation 
of  John  o*Groat's  house;  thou|^  there  is  not  the  vestige  of  a  house  to  correspond  to  this 
title,  which  is  founded  on  a  mere  traditionary  story. 

SuBSBCT.  3. — Scottish  hUmdg, 

^nie  islands  appendent  on  Scotland,  form  one  of  its  most  conspicuous  foaturea.  Though 
neither  rich  nor  rertile  in  proportion  to  their  extent,  the?  exhibit  a  great  variety  of  bold  and 
steiking  scenery,  and  are  peopled  by  a  race  whose  habits  d  life  and  forms  of  socie^  are 
peculiar  to  themselves.  They  may  be  divided  into  the  islands  at  the  mouth  of  the  Clyde; 
the  Hebrides,  or  Western  ulands;  and  the  Northern  Island^  or  those  of  Orkney  and 
Shetland. 

The  islands  of  the  Clyde  are  chiefly  Bute  and  Arrsn,  with  the  smaller  ones  c^  the  Cmn- 
brays  and  Ailsa.  Bute  is  of  beautifiil  aspect,  with  a  climate  accounted  the  mildest  in  Scot- 
land, and  for  that  reason  resorted  to  by  invalids;  a  considerable  part  of  the  surface  is  arshle 
and  well  cultivated.  Rothsay  is  a  pretty  town,  much  frequented  for  sea-bathing,  and  en- 
riched by  a  considerable  herring  fishery.  Arran  presents  much  bold  alpine  scenery,  the 
central  mountain  of  Cioatfield  rising  to  nearly  the  height  of  9000  feet,  while  the  glen  of 
Sanox  at  its  base  has  the  highest  character  of  sava^  and  romantic  grandeur.  TAmUah^  the 
principal  town,  possesses  an  excellent  harbour.  Ailsa,  off  the  Ayrshire  coast,  is  a  rock  900 
feet  high,  with  lofty  basaltic  clifli^  formed  into  columns  several  hundred  feet  in  height. 

The  Hebrides,  or  Western  Islands,  stretch  far  into  the  Atlantic.  Their  general  aspect  is 
highland,  with  rude  rocks  and  mountains,  deep  and  dark  valleys,  large  expanses  of  peat-moss, 
hill  pastures,  and  scanty  harvests ;  the  mountains  ascend  rather  in  single  peaks  than  in  long 
nngea ;  and  the  rocky  cliffi  which  fiice  the  sea  assume,  in  many  places,  columnar  forms  of 
peculiar  grandeur.  The  climate  is  moist ;  yet  milder  than  on  the  mainland.  The  earliest 
mhabitants  seem  to  have  been  Celtic.  About  the  eleventh  century,  they  were  conquered, 
together  with  Man,  by  Harold  Har&ger,  and  were  governed  for  several  centuries  by  a  Nor- 
wegian dynasty,  after  which  they  owned  the  nominal  sovereignty  of  the  Scottish  kmgs,  but 
fell  really  under  the  sway  of  the  Macdonalds,  lords  of  the  Isles.  Their  territory  including  a 
great  part  of  the  west  coast  of  Scotland,  formed  a  considerable  power,  till  it  fell  partly  under 
Sie  dominion  of  the  Scottish  crown,  and  was  partly  divided  among  a  number  of  petty  chiefe, 
whose  feuds  deform  the  subsequent  pages  of  Hebridean  history.  At  present  these  islands 
may  be  considered  as  retaining  more  of  highland  habits  and  feelings,  than  any  part  <^  the 
mamland. 

The  Hebrides  may  be  divided  into  two  main  ranges.  One  of  them  consists  of  the  large 
islands  of  Islay,  Jura,  Moll,  and  Skye,  with  several  minor  attendant^  which  are  nearly 
contiguous  to  the  west  coast,  and  separated  from  it  only  by  narrow  straits  and  sounds ;  the 
other  is  composed  of  North  and  South  Uist,  Harris,  Lewis,  which  are  considerably  out  at 
sea,  and  are  classed,  with  no  very  strict  propriety,  under  the  general  appellation  of  Long 
Island. 

Islay  contains  a  good  deal  of  level  and  fertile  territory,  which  induced  the  lords  of  the 
Isles  to  make  it  their  residence ;  good  crops  of  barle  v,  oats,  and  even  wheat,  are  raised ;  and 
the  black  cattle,  which  form  the  main  export,  are  held  in  great  estimation.  Jura  is  separated 
firom  Islay  only  by  a  sound,  the  opiX)site  sides  of  which  correspond  so  exactly  as  to  suggest 
the  idea  of  their  having  been  disjoined  by  some  violent  shock ;  it  is  one  continued  tract  of 
brown  and  rocky  mountain  pasture ;  all  the  inhabitants,  if  collected,  would  scarcely  people 
a  large  village.  Scarba  consists  of  a  single  conical  mountain  broken  into  rocky  precipices, 
and  forming  a  striking  object  Between  Jura  and  Scarba  is  the  perilous  strait  of  Conyvre- 
kan,  a  whMpool  noted  for  diipwreck.  Colonsay  and  Oronsay  form  one  long  island,  the 
channel  between  them  being paasahle  at  low  water.  The  former  has  a  verdant  appearance; 
at  Oronsay  are  the  remains  of  a  priory,  ranking  as  the  finest  in  the  Highlands  next  to  that 
of  lona. 

Mull  is  a  large,  rough,  stormy  island,  with  winding  and  deeply  indented  shores,  separated 
by  a  long  narrow  sound  from  the  Argyleshire  coast  The  shores  are  almost  everywhere 
rocky  and  precipitous ;  the  two  once  mighty  holds  of  Duart  and  Aros  crown  rocky  climi  on  its 
eastern  shore.  The  great  keep  of  the  former,  with  its  walls  nine  feet  thick,  encloses  an 
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of  thir^-nx  feet  Yj  twelve.  Black  cattle,  black-freed  sheep,  celebrated  for  theii  delicate  rout- 
Ion,  kelp,  and  herriiin,  are  exported. 

StaA,  a  large  rock,  about  a  mile  and  a  half  round,  and  CDcircled  hy  cVitb,  which  nowhere 
,wu.  .-_    .  exceed  ui  height  144  fbet,  ccailaiaa  the 

Cave  ofFin^  g^.20a.)  AliDort  all 
tiie  rocka  of  the  laland  are  banltic  and 
columnar;  but  here  they  ue  uranged 
■o  as  to  jmiduce  the  meet  singular  and 
magnificent  effecL  An  opening,  aizty- 
aix  feet  high  and  tbrty-two  wide,  fbnned 
Iqr  perpendicular  walla  terminated  by  an 
arch  at  the  top,  admits  into  a  natunl 
ball,  more  than  two  hundred  feet  lon^, 
and  bounded  on  each  side  by  basaltic 
columns  riBing  in  regular  symmetrical 
successiMi.  Two  other  caves,  the  Coi^ 
'''«»'■■  C«"-  morants'   Cave   and    the   Boat's   Cave, 

preaent  similar  scenes.    Of  the  columnar  rocks,  which  extend  over  a  great  pert  of  the 
laland,  many  are  bent  and  twisted  in  a  remarkable  manner. 
Iraia  (j^.207),  a  small  island  near  Stafia,  excites  the  deepest  interest  by  tbe  venerable 
ruins  which  attest,  m  this  secluded 
comer,  tbe  early  existence  tii  re- 
ligion and  learning,  at  a  time  when 
the  rest  of  the  ki^dom  was  buried 
in  barbarism.     St  Columba,   about 
the  middle   of  the  sixth  century, 
founded    here   a   monastery,    and 
made   it  a  centre  whence  he  en- 
deavoured to  difilise  tbe  light  of 
ChrisIJanit;.     This  religious  estab- 
lishment was  enriched  and  extend- 
ed, and  a  nunnery  was  afterwards 
instituted  under  the  same  auspices. 
The  Culdeea,  or  foUowers  of  Co- 
lumba,  appear  to  have  rendered  very  great  services  to  Britain,  and  even  [o  the  whole  North. 
TeachJers  were  often  drawn  from  among  them  for  seminaries  in  England;  and  they  under- 
took miationary  expeditions  to  Norway,  and  even  to  Russia.     Thej  taught,  in   a  great 
measure,  tbe  principles  of  primitive  Christianity,  rejecting  both  the  vows  c^  celibacy,  and 
the  ceremonies  of  the  Romish  church.     lona,  however,  at  length  became  Roman  catholic, 
and  CMitinued  to  flourish  till  the  Reformation,  when  its  monlu  were  dispersed,  and  ita  edi- 
ficfa  demolished.    The  cemetery  also  remains,  in  which,  accoiding  to  tradition,  were  buried 
fi)rty-«ight  kings  of  Scotland,  eight  of  Norway,  four  of  Ireland,  and  one  of  France.     Al- 
lowing the  icepticiiTO  of  Dr.  Macculloch  as  to  this  magnificent  list,  it  appears  conHrmed, 
from  the  ornaments  on  the  tombs,  that  man;  of  the  West-lnsular  chie&  choee  this  as  a 
sacred  spot,  where  their  ashes  might  repoae.     The  ruins  are  extensive.     The  cathedral  is 
164  feet  long  and  34  brood ;  and  near  it  is  a  chapel  sixty  feet  long.  The  style  of  architecture 
is  early  and  rode ;  and  the  sculptures,  though  pretty  numerous,  are,  with  a  few  exceptions, 
grotesque  in  design  and  execution. 

Skye.  tbe  most  ikortherly  of  this  inner  chain,  is  the  largest  of  the  group.  It  is  fbrtv- 
five  miles  long ;  but  ita  shores  are  so  winding,  and  so  penetrated  by  lochs,  that  it  may  be 
nid  to  form  a  cluster  of  peninsulas.  Ranges  of  rocky  mountains,  many  of  them  SOOO  feet 
hi^i,  cover  almost  the  entire  sur&ce,  and  the  high  rocks  with  which  it  is  everywhere 
bordered,  display  objects  of  striking  and  romantic  grandeur.  In  Strathaird,  near  the 
■Duthem  point,  n  the  celebrated  spar  cave ;  it  is  about  250  feet  frran  the  entrance  to  the 
extremity ;  but  a  great  port  of  the  passage  is  gloomy  and  rockjr,  and  only  in  its  most  inte- 
rior part  do  tbe  stalactites  begin  to  branch  out  into  that  variety  of  intricate  and  brilliant 
ornaments  which  make  the  cave  so  beautiful.  The  great  body  irf' the  island  is  a  hilly  moor- 
land, barren,  brown,  and  nigged ;  the  peaks  being  ffenerally  from  500  to  1000  feet  high ; 
bat  some  points  are  level  and  arable.  Tbe  exportation  of  cattle,  with  that  of  a  considerable 
quantity  of  kelp,  forms  the  chief  trade  of  the  island ;  large  quantities  of  herrings  are  also 
taken,  and  coied  by  fishermen,  who  carry  on  this  branch  of  commerce  on  a  smalt  scale.  The 
pn^kerty  of  Skye  is  almost  shared  between  the  family  of  Lord  Macdonald  who  claims  descent 
ften  thfi  ancient  lords  of  the  Isles,  and  that  of  Macleod.  Duntulm,  the  almost  ruined  seat  of 
the  MiiiLiTjililj,  and  the  Hacleods*  castle  ef  Dunvegan,  a  magnificeDt  pile,  founded  in  the 
thirteenth  century,  ore  on  the  north-west  coast  On  the  east  is  Rasay,  masked  by  Itmg 
Mtj  cDffii  (^  fine  sandstone,  which  have  on  their  tops  green  and  cultivated  farma.  To  the 
■outh-west  is  Rum,  a  wild  and  nigged  mass  of  mountains,  surrounded  by  shores  scarcely 
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■ocMnble,  and  isrolTecl  in  almost  perpetod  temptat    On  tiie  east  of  Rnm  ia  'Egg  or  Eigg, 

which  coDtains  several  large  cavesL 

Low  I$hnd  is  the  genml  name  given  to  the  exterior  chain  of  the  Hebrides,  which  con- 
sists of  five  large  and  manj  smaller  jslands;  so  closely  oontiguoos  that  the  whoLe  maj  be 
considered  as  one  island.  It  is  a  stzange  mixture  of  bogs,  rocks,  lochs,  and  sands;  its  pas- 
tures are  chiefly  occupied  with  cattle  destined  finr  the  markets  of  the  mainland ;  and  large 
quantities  of  kelp  are  produced,  which  pM  considerable  profit 

LewtM  ia  the  largest  of  all  the  Hebndee,  being  upwards  of  e^iitf  miles  finm  north-east 
to  south-w^and,  at  some  points,  more  than  twenty  in  breadth.  Of  its  inhabitants,  those 
occupying  its  most  northern  point,  called  the  Butt  of  Lewk,  appear  to  be  Danish,  the  rem- 
nant of  mat  colony  who  once  ruled^  the  island.  The  people  are  industrious  in  cultivating 
their  rude  soil,  and  in  the  fisheries  which  have  reoderea  Stonoway,  the  capital  of  Lewis,  a 
place  of  some  consideration.  jfiTorrts,  a  peninsula  on  the  southern  point  of  Lewis,  caasiBts 
of  a  mass  of  rugged  rocks,  which  project  in  kng  promontories  into  the  sea,  giving  to  the 
ahore  a  veiy  picturesque  aspect  Tne  araUe  patches  are  small,  and  in  such  inarcessible 
sites  that  they  can  be  cultivated  only  by  the  spade,  flhee;^  are  more  numerous  than  black 
cattle,  being  better  adapted  to  this  ruffgod  sur&ce.  North  and  South  Vist^  with  Benbecula, 
exhibit  the  general  aspect  of  Long  uland,  of  whose  length  they  compose  about  eighty 
miles.  The  cattle  are  small,  and  not  exported  in  very  large  quantities.  The  most  floonsh- 
ing  branch  of  industry  is  kelp,  of  whicn  they  yield  annually  about  2500  tons.  Bmrra  is 
distinguished  for  the  industry  of  its  fishermen,  who  carry  their  cargoes  through  the  Crinan 
canal  to  the  Greenock  market  About  half  a  mile  from  the  southern  shore  is  Chisamil,  the 
castle  of  the  Macleans,  now  partly  in  ruin,  but  of  such  extent  as  to  have  been  capable  of 
containing  500  men. 

St,  KiUa  is  the  remotest  point  of  the  Hebrides ;  small  and  solitary,  far  out  in  the  Atlantie, 
whose  waves  dash  continually  against  its  perpendicular  cliflk  It  is  about  three  miles  long, 
girt  on  ail  sides  by  a  wall  of  rock,  which  at  one  point  is  about  1900  feet  high ;  Conoxhan, 

the  loftiest  hill  on  the  island,  bemg  there 
Fig,  »a  M0P  ^tkeOrkmegMmt^  cut  down  perpendicularly  finom  thenammiC 

to  the  base.  "  Dizzy  heights,  from  which 
the  €f«  looks  down  over  juttiQF  crags ;  a 
boiling  sea  below,  wilfiout  a  ooundary; 
dark  cliffi  beaten  bv  a  foaming  surse,  and 
lost  in  the  gloom  of  involving  clouds;  the 
mixed  contest  of  rocks,  ocean,  and  sky,** 
are  the  scenes  which  characterise  St 
Kilda.  On  the  top  of  the  rocks  is  a  green 
and  somewhat  fer£Ue  sui&oe,  on  which  •■« 
fed  sheep  of  the  Norwegian  breed*  with 
short  tails  and  coarse  wo^  litat  whose  mnt- 
ton  is  delicious ;  there  are  a  few  oows,  and 
a  little  very  fine  bear  is  grown.  But  the 
favourite  food  of  the  natives  is  drawn  fifom 
the  &ce  of  the  perpendicular  clifls,  which 
in  fearfiil  and  dizzy  height  overhang  their 
shwes.  Subtended  by  a  rope,  they  st^ 
firom  point  to  point,  and  take  the  eggs  or 
young  of  the  solan  goose,  poflin,  cormorant, 
petrel,  and  others  of  the  numerous  species 
which  breed  on  their  sides. 

The  Orkney*  form  a  group  of  about 
thirty  in  number;  but  Pomona  or  Main- 
land contains  nearly  aamuch  groun^  as  all 
the  rest  put  together.  NotiSng  can  be 
more  irr^ppilar  than  their  form;  the  deep 
sounds  by  which  they  are  penetrated,  and  the  narrow  straits  which  separate  th«n  from  earn 
other,  cause  a  complete  intermixture  of  land  and  sea.  These  straits  are  rendered  dangerous 
by  numerous  currents  and  eddies  firom  the  two  oceans  which  rush  in  fitun  opposite  sides. 
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NORTH  RON- 
ALD8HAT. 
1.  HoUand. 

SANDAT. 
LTaAraeas 
S.  Bnvil 

3.  Mtykirk 

4.  CronandBi 
S.Biova. 


WESTRAT. 
1.  Newark 
9.  BpoooMf 
3.  PynwalL 

ROWSAY. 
1.  Savetkeat 
8.  WMlada. 

0HAP1NSHAT. 
1.  WallnMi 


a.KirklniMr 
3.  HollaiKl. 


POMONA  or 
MAINLAND. 
Bt.  Aadmw'a 
Sandnda 
3.  Holm 


i. 


aSabo 
T.KirkwaU 
8.  Firth 

lOl  wKik 
11.  Orphir 
13.  Chmrroa 
13.  TunntAo 
]4.RradaU 
15.  Woodwidt 


ULBmgar 
17.  Bma 
laMarw 
19.  Kirki 
SO.  liolorow 
81.  Bsndwick 
St.  Btromnnfl. 

HOT. 
1.  Hof 


fu  Brine 

iAir 

4.8tWa]br. 

1.  Oira 


3. 

4.  BroorH. 


The  Pentluid  nitb,  in  particnlBri  batwean  Orkno;  and  tha  MainljnJ,  jg  &  moat  fbrmidBUs 
pBBBge.  The  ofipaaiiigtninents  keep  thediaimel  in  a  Mtec^peiretua]  ebullition,  uid 


put  JM  cnltivated  in  a  mde  mumar  with  tlie  fdough ;  a  aomewbat  larger  portion  ia  under 
regnlu  pasture ;  the  rest  ia  moor  and  waata.  Tm  cattle,  tboo^  nndl,  are  of  a  good 
breed ;  and  aboat  60,000  aheep,  almoat  in  a  wild  Hate,  roam  through  the  commoiu.  The 
fisheries  are  not  extenaiTe;  kelp  ia  tbe  staple  minroodity  Ibr  ezpc»i:  it  haa  averaged  annu- 
ally 2S0O  ttos,  em^dojin^  3000  mea  There  'is  aome  coarse  woollen,  and  of  late  there  has 
been  some  linen  mann&cture.  As  moat  <^  the  veanla  deatined  Ibr  Hndaon's  Bay  and  the 
whale  fishery,  and  DMoy  of  Ihoae  which,  &an  the  east  coast,  sail  to  all  parts  of  the  world, 
paaa  fay  the  nwth  of  Scotland,  tbe  pcvte  of  tbe  Orkney*  are  frequented,  and  a  market  ia 
aflimled  for  their  proriaiMis. 
"nie  topc^TBf^cal  details  of  Orkney  do  not  posaees  any  pecnliar  attraction.  Kirkwall, 
Dsni^  capital,  and  a  reaideDce  of  the 
sovereign  Earla  of  Oiimey.    There  ia 


bowever,  b«Li8  marks  of  the  perioda  when  it  waa 


a  large  and  maaaive  cathedral,  in  at 
parta  very  elegantly  ornamented ;  also 
raina  of  a  king  a  palace,  an  earl's  caatle, 
and  a  bishop^  palace.  The  town  has 
of  lata  baeu  considerably  extended  and 
impnvad,  and  it  has  a  good  natural  bar- 
boor.  Stromncea  haa  one  erf'  the  beat 
harfaonn  in  the  kingdom,  and  ia  tbe 
fcvoorite  resort  of  venels  "which  seek 
en  thia  coast  for  ahelter  and  refreahment. 
Near  Stromness  is  that  remarkable 
remnant  of  antiqni^  the  "  atonding 
stmea  of  Steonis,  which  in  magnitude 
and  singular  character  almost  rivals 
Stonehenge.  Sbapinsbay,  Btrooaay, 
Koweay,  Bday,  Weatiay,  Papa,  and 
Sandav,  are  wh*!!  i■lllm^a  sbvtching  to 
the  nortb-easL  Burra  and  South  Ro- 
nalddiay  are  towaida  Caithness;  and 
to  the  w^  the  long  island  of  Hoy, 
«4iieh  praaants  a'  aeries  ol  bold  and 
ruEMd  ftomoalcaiea. 

1%e  Zetland  or  Shetland  iatanda, 
called  far  the  nativea  Hialtland,  form 
one  of  the  extremities  of  Ennqie,  en- 
circled by  the  illimitable  extent  of 
the  Arctic  and  Atlantic  oceana.  Placed 
thoa  &T  north,  and  amid  so  wide  a 
waste  (/  waters,  the  climate  of  Zet- 
land ia  cold,  bleak,  swept  by  furioua 
winds,  and  deluged  by  torrents  of  lain. 
The  aurfkce  is  rugged,  without  being 
mountainous;  it  is  everywhere  pene- 
trated by  long  lafnms  with  flat  ahrres, 
called  vott,  ^  which  even  the  largM 
ialanda  are  bo  intersected,  that  there  is 
scarcely  a  apot  in  them  two  milea  distant  from  the  sea.  Tbe  extensive  moBses,  and  the 
tnioka  of  trees  dog  out  of  them,  prove  that  a  vast  expanse  was  once  covered  with  natural 
Ibresta ;  but  these  are  now  totally  eradicated,  and  the  violence  of  the  winds  and  sea-spray 
haa  rendered  abortive  every  attempt  to  replace  them,  so  that  tbe  aspect  of  the  coontry  a 
now  cctnpletely  naked,  scarcely  nrodociiig  even  a  shrub.  The  coasts  are  peculiarly  steep, 
rocky,  and  b<jd,  the  rocks  being  hoUowecfinto  deep  caverns,  and  broken  into  precipices  and 
difis  <£  tbe  meet  varied  fbrms.  The  aapeet  of  these  shores,  against  which  the  waves  of  the 
great  aormonding  ocean  dasfa  with  almost  perpatnalfiiry,  ia  equally  grand  and  terrible.   The 
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uitiioTof  "The  Pirate"  dnma  nxat  li*dy  (Nctnteof  thme  "deepiaddangeiMa  seea  «f 
the  north,  their  precipices  uid  headlanda^  dmuij  hundred  feet  in  heijght— their  perikiaB 
■tnita,  »nd  currents,  and  eddie* — long  MiukeD  leeb  erf'  rock,  over  wb£h  tlie  vivid  ocean 
fbama  uid  boils, — dark  cavena^  to  wbow  exlnmitiei  neither  vaan  no  skis'  hu  evn  ves- 
tared, — kneij  and  often  uiiiiihalntad  iila^andoccMJoiallj  tbemiiwof  ancieatDaitheni  &Bt- 
neaaea,  dimly  aeen  i^  the  feeble  light  of  the  arctic  winter."  The  daneeia  of  the  navigUion, 
however,  are  conaiderabl;  mitigated  by  the  apaciona  and  conunodiooa  Eavena,  fanned  by  the 
deep  bays  and  tor;  or  by  the  aounda  ud  channels,  between  diflerent  iaknda. 

The  Shetland  lalandi  contain  about  30,000  acres  of  anbU  land,  and  nearly  aa  many  cf 
good  meadow ;  but  this  compriaes  little  mtffe  than  a  twentieth  part  of  the  anriace,  all  the 
rest  conaiBting  of  waste  or  commcn,  on  which  the  horaea,  cattle,  ajod  sbe^  are  toriied  oat, 
to  find  pastures  as  best  they  nwy.  The  bcrsea  are  c/  a  very  small  size,  with  a  huge  mane, 
but  active  and  hardy.  The  cows  are  eqnally  diminutive,  and  give  very  tittle  milk,  bat  both 
the  milk  and  the  flesh  are  of  good  qiiality.  The  dieep  are  most  numerous  of  all,  beit^ 
reckoned  at  seventy  or  ei^ty  thou^^ ;  they  are  atunted,  like  the  other  animals,  and  their 
wool  is  very  Bcantj ;  but  some  of  it  is  peculiarly  fine,  aStnling  the  material  i^&JCDoet  the  only 
mannlacture  of  Shetland,— that  of  knit  boaiery,  of  a  teiture  cloae,  arft,  and  warm.  The 
greatest  branch  of  Shetland  bdustry,  however,  is  the  cod  uid  ling  fishery.  Alt  the  ccaats 
abound  with  these  Gah;  and,  within  the  last  few  yeais,  a  particularly  rich  and  extensive 
bank  has  been  discovered  to  the  westward.  At  the  proper  seasoB,  fleets  ai  beats  tsaue  from 
all  the  bays  and  voei,  to  the  haa/oi  deep  sea-fishery,  which  is  carried  on,  not  withcat  peril, 
at  the  distance  of  fi«n  twenty  to  thirty  miles  tnun  the  coast  The  fiahermen  are  supplied 
by  the  landlords  with  beats  and  implements,  <m  condition  of  their  delivering  to  them  the  firii 
at  a  stipulated  rate ;  and  as  their  brms  are  held  at  will,  the^  are  in  a  state  of  vasulage 
man  ctxnplete,  perhaps,  than  any  other  class  in  the  United  Kmgdom. 

The  annals  of  Shetland  are  NorwegiaiL  These  islands,  acctading  to  the  earliest  tradjticn, 
were  peopled  fVom  Norway.  In  the  ninth  century  they  were  conquered  by  Harold  Harft- 
ger,  or  the  Pair-haired,  the  most  powerfiil  and  Ibrmidable  of  alt  the  sea-kings  of  the  north. 
The  Norwegian  sway  extended  for  several  centuries  over  all  the  Scottish  islands ;  hit  in 
the  Shetlands  it  was  undisputed,  till  the  cession  of  them,  along  with  those  c^  Orkney,  as 
the  dowry  of  a  princess  of  Norway  married  to  James  HL,  in  the  end  of  the  fifteenth  century. 

Lerwick,  the  capital,   is  a  thriving  village,   ill  and   insularly  built,   but   immoving. 

„_  The  opposite  idand  of  BreesayfiirmsBreeny 

Sound,  one  of  the  finest  harbours  in  the 

world,  and  the  rendezvous  of  all  the  veaaels 

destined  for  the  north  and  the  whale  flsheiy. 


My  is  the  Nom  (M-  210.), " 


rides  by  perpendicular  walls  of  rock.  The 
communication  with  Breeny  itself  b  main- 
tained bj  ititiag  ropes  stretched  acrcea,  along 
which  a  cradle  is  run,  in  which  th^  pas- 
senger is  seated.  The  promontories  of  Sum- 
burgh  and  Filflil  Head,  at  the  southern  ex- 
tremity of  the  Mainland,  are  also  distin- 
Sished  by  the  boldness  of  their  aspect  and 
!  perils  with  which  they  threaten  the  ma- 
Tt<m  Holm,  sbMiud.  ^g^_    ,p,jg  number  of  the  Sbetlanda  has 

been  variously  estimated,  according  to  the  gradations  of  islets  and  rocks  included ;  twit  <m)y 
about  forty  are  inhabited.  Of  these.  Yell,  and  Unat,  stretching  northwards  from  the  Main- 
land, are  alone  of  any  magnitude.  The  last,  though  the  most  northerly,  is  rather  the  moat 
fertile  of  anv,  and  distinguished  by  its  numerous  caves.  Adjacent  to  Yell  is  Pellar;  on  the 
east  of  the  Mainland  are  Wbalssy  and  Bre8aay;ta  the  west,  Burtay,  Housa,  Flandniy,  Papa 
Slour,  Muckle  and  Little  Rooe,  all  so  close  as  to  be  little  more  than  peninsulas.  ConsideiB.- 
Uy  out  at  sea,  Foula,  a  email  rocky  islet,  &ce8  the  Atlantic,  with  high  ctiffi  covered  with 
numberless  flocks  of  sea-fowl. 


CHAPTER  IV. 

lEELAND. 

luaiAHD  is  a  fine  extensive  island,  situated  to'  the  west  of  England,  and  fbnning  one  of 
the  three  grand  portions  of  the  United  Kingdom. 

Skt.  1. — Oetieral  Outline  and  Aspect. 

The  greatest  dimension  of  Ireland  is  from  Cape  Clear,  in  61°  W,  to  Halin  Head,  m  56° 
33  N.  latitude ;  making  about  280  mites.     The  utmost  brmdth,  if  reckcmed  &rvn  the  moat 
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easterly  point  of  the  county  of  Down  (opposite  Bur  Island)  to  Dunmore  Head  in  Kerr^,  will 
be  218  miles ;  bat  it  is  nowhere  so  broad  under  the  same  parallel  of  latitude.  The  islandf 
according  to  Beaufiart,  contains  more  than  30,000  English  square  miles,  or  nearly  20,000,000 
acres ;  but,  till  the  survey  be  completed,  precision  on  this  subject  cannot  be  attained. 

The  sui^e  of  Ireland  cannot  on  the  whole  be  called  mountainous ;  its  central  districts 
composing  one  vast  plain,  which  cusses  the  kingd<xn  from  east  to  west  It  is,  however, 
diversified  by  ranges  of  mountains,  superior  in  extent,  and,  with  the  exception  of  those  of 
Wales,  equal  in  elevation,  to  any  in  England.  Wicklow,  in  the  vicinity  of  Dublin,  may  be 
classed  as  an  alpine  region.  On  the  borders  of  Leinster  and  Munster,  the  Slieve-Bloom, 
the  Knockmele  Down,  and  the  Galties,  form  long  and  lofty  ranges,  commanding  an  exten- 
sive view  over  the  wide  plains  that  strolch  beneath  them.  All  these,  however,  are  much 
surpassed  by  the  extreme  south-west  cJSnty  of  Kerry,  which  presents  a  complete  chaos  of 
lof^  and  rocky  summits.  The  most  elevated  are  those  which  enclose  the  beautiful  and 
finely  wooded  lakes  of  Killamey,  Man^rton  and  Macgillicuddy's  Reeks,  the  last  of  which 
is  considerably  more  than  3000  feet  high.  At  the  opposite  or  north-eastern  extremity  of 
Ireland,  Antrim  presents  to  the  Scotti^  seas  a  barrier  of  rocky  clifis,  less  lofiy,  but  of  a 
very  bold  and  peculiar  character ;  precipitous,  and  formed  into  long  columnar  ranges ;  a 
l^enomenon  which  the  Giant's  Causeway  exhibits  on  a  ^eater  scale  than  any  other  spot  in 
the  known  world.  The  Moume  mountains,  a  lofty  granite  ranffe  in  the  south  of  the  county 
of  Down ;  those  of  Carlingford,  which  extend  into  the  county  of  Armagh;  with  considerable 
ranges  in  Tyrone,  Derry,  and  Donegal,  may  dispute  the  pre-emmence  with  those  of  the 
south.  In  Connaught  there  are  also  some  considerable  detached  mountains,  of  which  Croufh- 
natrick  in  Mayo  has  been  reckoned  by  some  to  exceed  even  Macgillicuddy^s  Reeks ;  but  &e- 
land  has  no  extended  table>lands,  like  those  which  cover  a  considerable  part  of  Enghmd. 
The  most  elevated  part  of  the  Bog  of  Allen,  in  that  central  point  wh»e  the  rivers  cuvide, 
is  not  more  than  270  feet  above  the  level  of  the  sea. 

The  Shannon  is  without  a  rival  in  the  three  kingdoms.  It  rises  fiir  in  the  north,  fiom 
Lough  Allen  in  the  province  of  Connauffht,  and  has  a  course  of  170  miles,  thro«aghout  the 
whole  of  which  it  is  more  or  less  navigi9>le,  the  oidy  obstruction  which  existed  having  been 
removed.  Below  Limerick  it  expands  into  an  estuary  about  sixty  miles  in  length,  by  which 
the  largest  vessels  have  access  to  that  city.  The  B^!rrow  is  also  an  important  river,  which 
runs  southward  through  the  greater  part  of  Leinster,  receives  from  the  west  the  Nore  and 
the  Suire,  and  finally  forms  the  harbour  of  Waterford.  The  Boyne,  so  celebrated  ibr  the 
victory  gained  on  its  banks;  the  Foyle,  which,  after  passing  Londonderry,  forms  Lough 
Foyle;  the  Bann,  which  passes  through  Lough  Neagh,  and  affords  a  flourishing  salmon 
fishery ;  and  the  Blackwater,  which  terminates  in  the  bay  and  port  of  Youghal,  are  also  de- 
serving of  mention.  The  other  rivers  are  rather  numerous  than  of  long  course ;  but  they 
almost  all  terminate  in  wide  estuaries  and  loughs,  which  difiuse  through  Ireland  the  means 
of  water  communication,  and  aflbrd  a  multiplicity  of  spacious  and  secure  harbours. 

Lakes  or  loughs  are  a  conspicuous  feature  in  Ireland,  where  this  last  name,  like  the 
similar  one  used  in  Scotland,  is  in  many  instances  applied  to  arms  of  the  sea.  Lough  Neagh 
is  the  largest  lake  in  the  United  Kingdom,  covering  nearly  100,000  acres.  Its  banks  are 
flat,  tame,  and  in  many  places  mar&y  and  inundated.  Lough  Erne,  also  in  Ulster,  is 
divided  into  two  reaches,  the  united  length  of  which  is  about  thirty  miles,  while  its  circuit 
includes  a  great  variety  of  rich  and  ornamented  scenery.  Lough  Foyle,  Lough  Swilly,  and 
Belfast  Lou^h,  are  properly  bays.  The  Shannon  forms  several  lakes,  of  which  Lough  Ree 
is  the  principal;  and  the  whole  of  its  course  downwards  from  Limerick  resembles  more  a 
lough  or  bay  than  a  river.  Connaught  has  several  extensive  lakes.  That  of  Killarney,  in 
the  south,  is  fimied,  not  for  its  extent,  but  for  the  singular  grandeur  and  beauty  of  its 
shores.  A  fliller  description  of  this  ami}  some  others  now  mentioned  will  be  found  under  the 
local  section. 

Sect.  II. — Natural  Geography, 

The  Botany  and  Zoology  of  Ireland,  having  been  treated  under  the  head  <^  England,  this 
section  will  oe  confined  to  Geology. 

SuBsscT.  1. — Geology  of  Ireland. 

The  geology  of  this  part  of  the  empire  is  not  so  well  known  as  that  of  Great  Britain. 
The  following  sketch  will  enable  our  readers  to  form  a  general  conception  of  the  geognos- 
tical  structure  of  those  parts  of  the  island  which  have  been  already  surveyed ;  viz. — 1.  North 
of  Ireland ;  2.  Connaught  coal  district;  3.  East  of  Ireland ;  4.  South,  and  part  of  the  west 
of  Ireland. 

(1.)  North  of  Ireland.  This  district,  limited  by  Dundalk  Bay  on  the  south-east,  and  fay  Lough 
Foyle  on  the  noith-west,  is  marked  1^  three  distinct  83rstems  or  groups  of  mountains,  one  of 
which  occupies  the  more  southern  counties ;  while  the  more  northern  are  divided  between 
the  two  others. 

1st  system.    The  Moume  mountaina. — The  Moume  mountains  form  a  well«defined 
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iFToap,'  extending  from  Dundnim  Ik^  to  Cariing&rd  Bay,  in  the  Bouthem  extremitj  of  IVawtj. 
Slieve  Donaid  is  tlie  highest  Buminit  of  this  group,  and  risee  about  2654  feet  above  the  level 
of  the  sea.  The  north-west  of  the  main  group,  Ihe  Pathcm  Hill,  Slieve  Girkeu,  or  the 
Newrj  moontains,  and  Slieve  Gullen,  are  sitnated  in  the  south-east  of  Annagh;  and  the 
ftavensdale  and  Carlingford  tnouutains,  in  the  north  of  I>ou(h,  may  be  considered  as  its  bv" 
peodages.  Granite,  which  is  the  prevailing  rock  of  the»e  mountains,  contains  beautiful 
rock  ctystals,  also  felspar  and  mica  ciTstals,  topaz  and  beryl  To  the  north  of  the  Moume 
mountains  Slieve  Croob,  composed  of  syenite,  and  Slieve  Anisky,  of  hornblende  rock,  form 
an  elevated  tract,  dependent  upon,  but  placed  at  some  distance  frooi,  the  main  group.  Horn- 
blende rock,  ^enstone,  and  porphyry  are  said  to  be  abundant  on  the  shirts  of  thu  granite  dis- 
bict  The  Plutonian  granite  and  syenite  hills  rise  through  strata  of  transition  rocks,  which 
are  greywacke,  greywacke  slate,  transition  clay  slute,  and  transition  limestone.  The  Plu- 
tonian rocks  bear  but  a  small  proportion  in  superficial  extent  to  those  of  the  transition  ctass, 
the  latter  advancing  west  and  north  into  Cavan,  and  to  Bellast  Lough  and  the  peninsula  of 
Ards.  The  points  of  the  coast  of  Scotland,  directly  opposite  the  peninsula  of  Ards,  present  in 
the  nei£hbouriux>d  of  Portpatrick,  and  through  the  great  alpine  band  which  tisvcrses  the 
Boath  of  Scotland,  and  terminates  on  the  cart  coast  of  St.  Abb's  Head,  the  same  transition 
rocks.  Hence  it  is  probable  that  the  great  southern  high  land  of  Scotland  was  formerly 
joined  with  the  transition  hills  of  the  Moume  mountain  group  by  a  ridge  of  land  extending 
across  the  Channel  (com  Scotland  to  Ireland.  In  this  d^nhct,  there  are  some  patches  of 
mountain  limestone  and  of  old  red  sandstone. 

2d  system.  Primitive  chain  of  Londonderry. — This  mountain  group  rises  at  the  distance 
of  about  30  miles  to  the  north-north-west  of  the  external  chains  of  the  nrst  system,  including 
the  counties  of  Londonderry  and  Donegal.  One  of  the  highest  points  in  this  district  is  Sawell, 
said  to  be  2257  feet  above  the  level  of  the  aea.  This  great  tract  of  country  is  principally 
compoeed  of  mica  slate,  with  various  eubordinate  beds,  as  limestone,  quartz,  Slc  On  the 
eaatem  bank  of  the  Roe,  these  mica  slate  hills  and  mountains  are  succeeded  by  a  range  of 
y  hills  covered  by  a  great  platform  of  secondary  trap,  and  forming  a  part  of  the 
"  ' ""       lerwarM  to  bi    '        ''    '      ""  '        -----   -    > 


n  <it  hills,  afterit 


o  be  described.    These  newer  rocks  repose  upon  and  coo- 


A^emxxt  lo  the  Jl%>  of /nbnd. 
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eeal  the  mica  slate  in  the  eastern  part  of  Deny,  hut  the  mica  slate  again  emema  from 
beneath  this  covering,  after  an  interval  of  ahout  30  miles,  on  the  north-east  coast  ofAntrim, 
and  rises  into  hills,  which  break  down  abruptly  towards  the  coast  between  Tor  Point  and 
Cushenden  Bay.  The  mica  slate  rocks  on  this  part  of  the  Irish  coast  may  be  considered  a 
continuation  or  those  t]iat  occur  on  the  opposite  coast  of  Scotland  at  the  Mull  of  Cantjriet 
or,  on  a  more  general  view,  as  a  continuation  of  the  great  Grampian  range,  which  may,  in 
this  way,  be  said  to  extend  from  the  north-east  coast  of  Scotland  to  the  western  shores  of 
Ireland,  on  'the  coasts  of  Donegal.  In  the  eastern  part  of  Tyrone,  which  intervenes 
between  the  transition  mountains  and  the  mica  slate  mountains,  a  coal  formation  occurs 
associated  with  that  kind  of  limestone  which  is  usually  found  below  coal  in  Great -Britain. 
The  position  of  this  coalfield  ofiTers  another  analogy  with  Scotland,  where  the  space  between 
the  southern  and  northern  mountains  is  principally  occupied  by  rocks  of  the  coal  finrmaticaL 

3d  system  of  mountains.  The  Trap  group, — ^This  group  may  be  described  as  separated 
into  two  chains,  bounding  on  the  east  and  west  the  trough  or  valley  through  which  the  river 
Bann  flows  from  Lough  Nea^h  to  the  ocean.  The  eastern  chain  lies  in  the  county  of  An- 
trim, beinf  comprehended  between  the  valley  of  the  Bann  and  the  North  channeL  It  pre- 
sents an  abrupt  declivity  towards  the  sea,  fidling  with  a  gentle  slope  towards  the  west,  in 
which  direction  the  beds  composing  its  mass  incline.  Knock-lead,  in  the  northern  extremi^ 
of  the  chain,  is  the  highest  sununit :  it  rises  1820  feet  above  the  level  of  the  sea ;  but  the 
basis  of  this  hill  is  occupied  to  the  height  of  500  feet  by  primitive  mica  slate  rock,  leaviii^ 
only  1320  feet  for  the  thickness  of  the  secondary  strata  peculiar  to  this  system.  Diris  Hm, 
near  the  southern  extremity  of  the  chain,  is  wholly  composed  of  secondary  strata,  and 
attains  an  elevation  of  1475  feet  The  western  part  of  the  chain  included  between  the 
Roe  and  the  Bann  forms  the  exact  counterpart  of  the  fl)rmer ;  but  the  strata  here  dip  nearly 
in  a  contrary  direction,  viz.  towards  the  north-east ;  the  fall  of  the  hills  being  gradually  in 
this  direction,  while  they  front  the  west  and  south  with  abrupt  and  precipitous  cli&  Cng- 
nashoack,  at  the  southern  extremity,  rises  1664  feet  above  the  sea,  and  is  the  highest  sum- 
mit of  the  group.  The  geological  nature  of  this  third  system  ia  very  different  from  that  of 
the  two  former ;  all  the  principal  formations  belonging  to  the  seccmdary  cUuas  of  rocks. 
These  rocks  are  partly  Plutonian  and  partly  Neptunian.  The  Neptunian  rocks  are  gene- 
rally covered  with  an  enormous  mass  of  secondary  trap,  which  appears  to  attain  its  greatest 
thickness  on  the  north ;  the  trap  cap  of  Beny-Avenagh,  the  most  northern  summit  of  the 
western  chain,  measuring  more  than  000  feet:  the  average  depth  of  this  superimposed  mass 
may  therefore  be  estimated  at  545  feet,  and  its  superficiid  extent  at  800  square  miles.  The 
trap  rocks  are  greenstone,  basalt,  amygdaloid,  wacke,  and  red  bole ;  occasionally  ajsaociated 
with  them,  forming  isolated  tracts,  as  m  the  Sandybrea  district,  there  are  porphyries  of  dif- 
ferent kinds,  as  pitchstone  and  pearl-stone  porphyries.  The  amygdaloid  and  also  some  of 
the  other  rocks  of  this  series  contain  calc  spar  and  white  calcedony,  semi<^)al,  felspar,  and 
steatite,  or  serpentine.  The  basalt  contains  olivine.  Iron  pyrites  is  a  mineral  frequently 
disseminated  in  the  ppreenstone.  Wood  coal  occurs  in  seams  vaiying  from  two  inches  to 
four  or  five  feet  in  thickness,  alternating  with  trap  rocks,  near  Ballentoy ;  also  in  the  clifib 
of  Fortnofier  on  the  east  of  the  Giant's  Causeway,  at  Killymoris  near  the  centre  of  the  trap 
area,  and  at  Portmaoc,  and  other  places  on  the  eastern  ehore  of  Loug^  Neagh. 

Veins  qftrap.  Trap  veins  exhibit  many  interesting  phen(xnena,  particularly  in  their  pas- 
sage through  chalk,  which  they  sometimes  convert  mto  a  kind  of  marble.  They  traverse 
not  only  the  Neptuniaa  strata,  as  chalk,  lias,  and  coal  formation,  but  also  trap  itself.  The 
most  interesting  arul  splendid  displays  of  the  trap  rocks  occur  at  the  Giant's  Causeway  and 
Fairhead,  so  well  known  to  traveilers;  and  the  cliffi  of  Kenbaan  exhibit  very  interesting 
displays  of  the  commingling  of  the  trap  and  chalk. 

Underneath  and  sometimes  intermingled  with  this  vast  mass  of  trap  are  the  fidlowing 
Neptunian  formations : — Chalk,  which  is  frequently  very  compact,  and  sometimes,  as  where 
in  immediate  contact  with  the  Plutonian  rocks,  changed  into  a  granular  limestone  reeem- 
bling  marble :  the  average  thickness  does  not  amount  to  more  than  200  feet  Underneath 
the  chalk  occurs  the  deposit  known  under  the  name  mulatto  stone,  the  green  sand  of  Eng^ 
lish  geologists,  lying  upon  the  lias  limestone.  Undemeatii  the  lias  occur  beds  of  red  and 
variegpted  mart,  variegated  sandstone  with  gypsum,  and  from  these  issue  salt  springs. 
These  four  formations,  which,  together  with  the  trap,  form  the  whole  mass  of  the  hills 
belonging  to  the  third  system,  cannot  be  estimated  as  poesessinff  a  less  average  thickn^s 
than  from  800  to  1000  foet  The  whole  svstem  ai>pear8  at  the  north-eastern  and  south- 
western extremities  to  repose  upon  the  coal  formation  and  its  aceompanving  rocks,  and 
these  on  the  transition  or  [n'imitive  socks.*  Coal  occurs  in  Tyrone,  at  Coal  Islaind  and  Dun- 
gannon,  and  in  Antrim,  near  Ballycastle.  Of  these,  the  collieries  at  Ballycastle,  which 
occupy  an  extent  of  not  less  than  one  English  mile  along  the  coast,  are  the  most  considerable. 
They  have  been  long  wrought,  and  were  once  in  a  more  prosperous  state  than  at  present,  as 

*  Patches  of  Ud  rtd  wndaitm»  occur  on  the  east  eoast  between  Balfyfelly  and  Glenann  Bay ;  and  also  on  the 
same  eoast  to  the  southward  of  Gerron  Point. 
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they  used  fimnerly  to  send  from  10,000  to  15,000  tons  of  coal  to  the  market  yearly ;  whereas 
now  the  quantity  exported  does  not  amount  to  more  than  1500  or  2000  tons.  The  coal  of 
these  districts  is  almost  entirely  what  Ber^r  calls  slate  coal.  In  one  of  the  works,  how- 
ever, in  Coal  Island,  a  bed  of  cannel  coaJ,  sue  feet  thick,  is  said  to  have  been  wrought 

The  most  remarkable  minerals  of  the  alluvial  kind  found  in  this  part  of  Ireland  are  the 
fossil  woods  of  Louffh  Neagh,  a  sheet  of  water  132  feet  above  the  level  of  the  sea,  about 
nineteen  miles  six  nirlongs  long  from  N.  W.  to  S.  E.,  and  forty-five  feet  deep  at  its  centre. 
The  wood  is  silicified,  and  in  some  specimens  one  extremity  will  be  petrified,  while  the  other 
remains  in  a  ligneous  state.  The  oak,  the  holly,  and  the  hazel  appear  to  have  been  the 
trees  thus  aiSected.     It  occurs  in  alluvium  in  the  neighbourhood  of  the  lake. 

(2.)  Oonnau^ht  Coal  District,  This  district  occupies  a  portion  of  the  counties  of  Ros- 
common, Sligo,  and  Leitrinif  in  the  province  of  Connaught,  and  part  of  the  county  Cavan  in 
the  province  of  Ulster.  Lough  Allen,  situated  near  the  head  of  the  river  Shannon,  forms  a 
basin  in  the  centre  of  the  district 

A  range  of  mrimary  mountains,  varying  in  breadth  from  three  miles  to  a  quarter  of  a  mile, 
extends  fixxn  Foxford  in  the  county  of  Mayo,  to  Colooney  in  the  county  of  Sligo,  and  ter- 
minates two  miles  to  the  north-east  of  Muoor-Hamilton,  which  may  be  viewed  as  the  base 
on  which  the  newer  fonnation  of  this  part  of  Ireland  rests.  This  ran^e  of  country  is  prin- 
cipally composed  of  mica  slate,  with  some  subordinate  rocks.  Benbo  Mountain,  near  Manor- 
HamiUoa,  1403  foet  above  the  sea,  may  be  cited  as  exhibiting  an  interesting  display  of  the 
various  primitive  rocks.  The  summit,  and  about  800  feet  unmediately  below  it,  are  com- 
posed of  a  fine  {[xanular  |[nmite :  the  granite  is  covered  on  both  sides  oif  the  mountain  with 
gneiss,  di^^ing  m  the  direction  of  its  declivity  at  an  angle  of  50^.  At  the  base  of  the 
mountain,  mica  slate,  with  garnets,  hornblende  rock  and  hornblende  slate,  are  seen.  Large 
bloclLi  of  beautifiil  syenite,  also  of  serpentine  with  embedded  garnets,  were  found  in  a  stream 
at  the  base  of  the  mountain  near  Lurganboy.  The  western  side  of  Benbo  is  traversed  by  a 
vein  of  copper  pyrites,  which  was  fonnerly  wrought,  but  apparently  to  no  great  extent 
Veins  of  iron  pyrites  also  occur  there. 

Resting  upon  these  old  rocks  in  many  places,  we  observe  the  first  or  old  red  sandstone 
formation.  A  tract  of  this  sandstone  extends  in  Roscommon  fitnn  west  to  east,  from  Deny- 
nasiieve  to  Cashcarrigans,  and  in  greatest  breadth  in  a  southerly  and  northerly  direction, 
from  Leitrim  to  the  neighbourhood  of  Drumshambo.  Resting  upon  this  sandstone,  forming 
the  base  of  the  coal  disSrict,  and  encircling  it,  is  the  mountain  or  carb(»iiferous  limestone. 
This  limestone  esdbibitB  the  usual  character  of  the  formations.  The  coal  formation  rests 
upon  the  limestone,  and  is  the  uppermost  or  newest  of  the  secondary  deposits  met  with  in 
this  part  of  Ireland.  The  external  aspect  of  this  coal  district  is  described  as  being  hilly 
and  dreary,  and  as  extending  in  greatest  length  in  a  north  and  soutfi  direction,  fr(»n  Down 
Mountain  to  Keddue,  about  sixteen  miles,  and  in  greatest  breadth  frtim  the  hills  above  Swad- 
hnbta  to  KiUar;^,  sixteen  miles.  The  area  of  the  whole  coal  country  within  the  edge  of 
the  limestone  is  about  114,000  Irish  acres ;  exclusive  of  Slieve  Russel,  which  is  detached 
from  the  great  district  by  the  Ihnestone  valley  of  Swadltnbar.  The  rocks  which  form  the 
coral  series  in  the  C^maught  coal  district  are  sunilar  to  those  met  with  in  other  coalfields. 
'Bead.e^  coal,  which  is  the  biack  bitunUnouM  species,  the  formation  contains  sandstone  flag, 
slate  clay,  bituminous  date,  clay  ironstone,  and  fire  clay.  Some  kinds  of  the  coal  aflS)rd  in 
the  100  parts,  71.42  carbon,  23.37  bitumen,  and  5.21  gray  ashes.  Iran-works,  The  beds 
of  clar  ironstone  that  occur  in  all  parts  of  the  Connaught  coal  district  appear,  at  an  early 
period,  to  have  attracted  the  attention  of  miners ;  anS  works,  on  a  small  scale,  called 
hloomeries,  were  carried  on  in  various  parts  of  the  adjoining  couxitry,  as  long  as  any  wood 
remained  to  supply  them  with  charcoal,  out  they  have  since  been  given  up. 

(3.)  East  of  Ireland,  This  district  extends  nearly  100  miles  from  north  to  south,  and 
between  sixty  and  ninety  miles  from  east  to  west,  comprehending  about  a  third  part  of  the 
island.  It  is  bounded  on  the  east  by  the  Irish  Channel,  on  the  south  and  west  by  the  moun- 
taini  which  confine  the  Suire  and  the  Shannon,  and  on  the  north  by  the  clay  date  hiUs  of 
Louth  and  the  mountain  limestone  hills  of  Meath,  the  clay  slate  hills  of  Cavan  and  the 
mountain  limestone  of  hofogfytd,  and  by  a  line  produced  frtxm  thence  to  the  bay  of  Galway. 
In  th^  landscape  of  Ireland  there  is  one  very  remarkable  feature,  which  cannot  fail  to  strike 
every  ohMTver :  in  traversing  most  parts  of  the  island,  we  meet  with  ranges  and  groups  of 
bold  mountainous  and  hilly  tracts,  in  some  degree  isolated,  while  the  interval  between  them 
is  generally  occupied  by  a  surfiice  that  appears  nearly  level,  when  viewed  on  the  great  scale, 
but  which  is  found,  on  a  nearer  view,  to  present  a  gently  waved  outline :  a  considerable 
expansion  of  the  plain  occupies  the  central  counties  of  Ireland,  and  extends  across  the  island 
from  Dublin  Bay  <m  the  east,  to  Galway  Bay  on  the  west ;  and  in  general,  where  a  similar 
plain  surfiu^e  occurs,  the  immediately  subjacent  rock  is  mountain  limestone ;  to  the  abund- 
ance ai  which  mineral,  next  to  the  mild  temperature  and  general  moisture  of  the  climate, 
the  soil  of  Ireland  is  probably  more  indebted  for  its  superior  fertility  than  to  any  other  cause 

In  this  district  mountainous  and  hilly  tracts  arise  above  the  surfiice  of  the  limestone  plain, 
on  the  east,  the  south,  the  west,  the  centre,  and  the  north*    The  eastern  chain  extends  firom 
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tbe  north  fide  of  DaUia  Bay  to  the  coafticiice  of  the  Bumw  with  the  Sdre  on  the  aonth. 
The  hi^heet  point  ia  Lugnaquilla,  which  ii  9070  feet  abo? e  low-watermark  in  Dublin  Biy. 
It  cooaists  almoet  whc^y  of  primitive  and  tnmsitiaD  rockB,  of  which  the  foUowin^r  speam 
occur :  granite,  mica  alate,  quartz  rock,  clay  slate,  grey wacke,  trap  and  porphyry.  Metallic 
feroua  minerala  are  wanting  on  the  weet  nde  of  the  granite  cha^  but  abound  on  the  east 
side.  In  the  granite  and  mica  slate  districts  there  are  veins  of  galena  or  l&td  gknce ;  of 
these  the  most  oonsiderahle  are  in  Glenmalor;  in  the  clay  slate  tract  eleven  diJBferent 
metallic  substances  have  been  met  with*  viz.  gold,  silver,  copper,  iron,  lead,  sine,  tin,  tang* 
sten,  manganese,  arsenic,  and  antimony. 

Native  gold  occurs  in  the  Ballinvalley  streams  at  Crogfaan  Einshela :  and  in  1601,  regular 
mining  was  commenced,  but  did  not  lead  to  any  important  results;  andaAer  a  time  the  working 
was  given  up.  The  gold  of  Croghan  Kinshela  oocnrred  in  grains  and  masses  from  the  smallest 
size  to  lumps  of  considerable  weight;  one  piece  weighed  twenty-two  ounces.  Tliegold  was 
found  in  alluvium,  accompanied  with  other  metallic  substances,  as  magnetic  iron  ore,  iron 
glance,  red  iron  ore,  brown  iron  ore,  iron  pjrrites,  tinstone,  wolfiram,  gray  manganese  ore,  and 
nragments  of  quartz  and  ohlorite.  In  some  specimens  the  gold  was  observed  ramified  in  slen- 
der threads  tluou^h  the  wolfram,  and  in  others  incorporated  with  iron  ochre :  some  of  the  gold 
was  crystallized  m  octahedrons,  and  also  in  the  elongated  garnet  dodecahedial  ibrin.  Native 
gdd  was  also  found  'm  Croghan  Moira  mine,  about  seven  miles  distant  from  the  former 
mountain,  but  in  small  quantity. 

The  copper  mines  of  Cronbane  and  Tigrony,  in  this  district,  are  situated  in  clay  slate  and 
quartzose  clay  slate.  The  ores,  which  are  copper  pyrites  and  black  copper  ore,  are  asso- 
ciated with  iron  pvrites,  and  rarely  with  galena;  and  auriferous  silver  occurs  in  beds  in  the 
slaty  strata.  In  the  twelve  years  ending  in  1811,  the  produce  of  the  mines  was  10,342  tons 
13  cwt  of  ore ;  yielding  1046  tons  10  cwt  of  copper.  The  mineral  waters  flowing  from 
the  mines  are  impregnated  with  blue  vitriol  or  sulphate  of  copper.  These  waters  are  re- 
ceived into  tanks,  in  which  the  muddy  particles  are  allowed  to  subside.  The  clear  waten 
are  then  passed  into  pits  filled  with  plate  and  scrap  iron,  which  occasions  a  precipitation  of 
the  copper. 

The  other  tracts  of  this  district  are  composed  of  secondary  rocks,  more  or  less  deeply 
covered  with  diluvial  and  alluvial  deposits.  The  secondary  rocks  are  old  red  sonibloiie, 
mountain  limestone^  (or  as  it  is  called  in  Ireland,  Irish  limestone,)  and  the  coal  formmtunu 
Of  these  formations  the  mountain  limestone  is  by  far  the  most  abundant ;  indeed,  with  the 
exception  of  the  counties  of  Derrv  and  Antrim  in  the  north,  and  Wicklow  in  the  east,  there 
is  no  county  in  the  island  in  which  it  does  not  prevail  more  or  less.  The  coal  formation 
occurs  m  the  Leinster  coal  diitrict.  The  sandstone,  slate,  ironstone,  clay,  and  coal,  which 
constitute  the  series,  attemate  with  each  other,  and  the  whole  rests  on  the  mountain  lime- 
stone, and  is  firequentiy  disposed  in  the  basin  shape.  The  coal  of  this  district  is  glamee  coal, 
the  blind  coal  of  miners,  the  anthracite  of  French  geologists,  the  Kilkenny  ooal  of  aonie 
authors  (so  named  because  the  town  of  Kilkenny  is  situated  in  tliis  coalfield). 

The  most  interesting  alluvial  phenomena  are  those  exhibited  by  the  limestone  gravel,  the 
granite  blocks,  and  the  vast  peat  bog&  The  great  limestone  field  abounds  in  hillocks  and  ridgee 
of  limestone  gravel.  Sometimes  these  ridges  appear  like  regular  mounds,  the  work  of  art, 
forming  a  continued  line  df  several  miles  in  extent  That  which  passes  by  Maryborong^ 
in  the  Queen*a  Ck>unty,  is  a  remarkable  instance  of  this  kind ;  and  similar  mounds,  hiUocka, 
and  ridges  occur  also  in  the  counties  of  Meath,  Westmeath,  Kildare,  Carlow,  and  other  por- 
tions of  the  limestone  field,  in  which  the  limestone  gravel  and  sand  frequenUy  exhint  a 
stratified  arrangement,  the  alternate  beds  being  very  distinct  finom  each  other.  The  in- 
equality of  surface  thus  produced,  seems  to  have  occasioned  the  formation  of  those  extensive 
tracts  of  peat  bog  which  cover  so  considerable  a  portion  of  the  limestone  plain  of  Ireland.^ 
The  natural  course  of  springs  and  streams  being  obstructed,  stagnant  lakes  and  pools  of 
water  were  formed ;  thus  promoting  the  growth  of  those  aquatic  reeds,  grasses,  and  nuhes, 
which,  by  their  constant  increase  and  decay,  appear  to  compose  the  mass  of  the  bogs  of  Ire- 
land. In  this  manner  it  is  conceivable  that  shallow  lakes  may  in  process  of  time  have 
become  entirely  filled  with  peat ;  and  that  peat  bo^  may  thus  have  gradually  acqoired  a 
convexity  of  sur&ce,  or  at  least  that  greater  declivity  by  which  their  borders  are  dis- 
tinguished. The  average  depth  of  these  bogs  is  commonly  finm  sixteen  to  twenty-five  feet, 
but  the  extreme  depth  observed  is  forty-seven  feet  In  the  same  manner  we  may  conceive 
the  gradual  growth  of  peat  bog  to  have  successively  extended  firom  the  higher  regions  to 
the  flanks,  and  thence  to  the  feet^  of  mountains.  That  fallen  forests  were  not  the  primary 
origin  of  these  peat  bogs  seems  evident  firom  the  circumstance  that  two  and  even  three  suc- 
cessive growths  of  trees  have  been  observed  at  different  depths  in  a  section  of  the  same  bog. 
In  these  instances,  the  trees  lie  horizontally,  frequentiy  crossing  each  other,  and  either 
attached  to  their  roots  or  broken  over ;  and  in  the  latter  case  the  stamps  usually  stand  erect 
where  they  grew.    The  prostration  of  trees,  however,  may  to  a  certain  extent  have  acted 

*  Peat  i§  estimated  to  extend  orer  a  tenth  of  the  whole  Uland. 
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aa  an  auxiliary  in  promoting  the  growth  of  peat  bogm;  and  this  pfoatratian  appQan  in  senenl 
to  have  taken  place  either  from  natnial  decay,  or  from  trees  poBBeBaix^  little  hold  of  a  wet 
spongy  soil  having  heen  overturned  by  storms.  This  may  partly  aooonnt  for  trees  of  all  ages 
bein^  found  in  the  bogs  of  Ireland,  whether  these  bogs  be  sitoated  in  plains,  or  form  liie  im- 
mediate cover  of  high  moontain  tracts.  The  univerad  destruction  of  the  forests  of  Ireland 
is  principally  to  be  attributed  to  the  general  introdnction  of  iron  fiimaces,  as  the  most  profit- 
able mode  of  consuming  the  timber,  then  a  material  esteemed  of  little  value ;  and  hence  the 
almost  total  neglect  of  copsing  those  tracts  in  which  the  woods  had  been  felled.  The  marl 
beds,  so  frequently  met  with  in  these  peat  bogs,  are  curious  in  a  zoological  view,  from  their 
occasionally  containing  remains  of  that  splendid  annual  the  fossil  elk.  But  the  remains  of 
the  extinct  species  occur  also  in  the  gravel;  and  the  late  Mr.  Edge  worth  observed  the  re- 
mains of  the  red  deer  in  the  same  marl  as  that  which  contained  the  extinct  species. 

(4.)  South  of  Ireland.  Under  this  division  we  comprise  the  counties  of  Cork,  Kerry, 
Clare,  Waterford,  Tipperary,  and  part  of  Gal  way. 

This  mountainous,  hilly,  and  diversified  region  -is  chiefly  composed  of  chains  having 
generally  a  direction  from  east  to  west,  and  attaining  thehr  neatest  elevation  in  the  moun- 
tains of  Kerry,  where  Gorrane  Tual,  one  of  Macgillicuddy*s  Reeks,  near  Killamey  (the 
highest  land  in  Ireland),  is  3410  foet  above  the  sea.  The  rocks  in  this  elevated  county  are 
chiefly  <^  the  transition  class :  they  decline  gradually  towards  the  north,  and  finallv  pass 
under  the  old  red  sandstone  and  mountain  limestone  of  the  midland  counties.  The  iollow- 
ing  may  be  considered  a  general  estimate  of  the  geognostical  relations  of  the  south  of 
Ireland: — 

Transition  rocks.  In  Kerry,  the  transition  strata  range  from  east  to  west,  and  dm  to  the 
north  and  south,  with  vertical  beds  m  the  axes  of  the  niu[es:  the  strata,  as  they  dimmish 
in  inclination  on  each  side,  form  a  successioii  of  troogha  The  rocks  are  chiefly  Neptunian, 
the  Plutonian  being  comparatively  rare.  The  Neptunian  are  either  simple  or  compound ; 
the  simple  are  day  alate^  quartz  rocfc,  Aomslone,  Lydian  stone,  and  limestone :  the  com- 
pound are,  greywacke,  greywacke  slate,  sandstone.  The  Plutonian  rocks  are  greenstone 
and  porphyry.  Organic  remains  occur  in  the  limestone,  date,  and  greywacke,  but  more 
frequently  and  abmmantiy  in  the  limestone  than  in  the  other  rocks,  m  Kenmaie  these 
fossils  ooDsist  of  a  fow  Invalves,  and  some  crinoidal  remains;  and  these  also  axe  most 
numerous  in  the  Mucruss  and  Killamey  limestones.  At  the  foot  of  the  Slievemeesh  range 
this  liinestcme  includes  aaaphus  caudatus,  calamine  macrophthalma,  with  orthoeeiatito^ 
ellipeolites  ovatus,  ammonites,  euomphalites,  turbu^tes,  neritites,  melanitea,  and  several 
species  of  terebratula,  spirifer,  and  pioducla.  Near  Smerwick  harbour  similar  organic  re- 
mains are  abundant  in  slate  and  greywacke,  together  with  hysterolites,  and  many  genera  of 
pdyparia. 

Transiiion  coal.  All  the  ooal  of  the  province  of  Munster,  except  that  of  the  county  of 
Clare,  is  referaUe  to  the  transition  class.  At  Knocfcasartnet,  near  Killamey,  and  on  the 
north  of  Tralee,  there  are  three  beds  c^  glance  coal,  alternating  with  strata  of  ffreywacke 
and  slate.  In  the  county  of  Cork  this  glance  coal  is  more  abundant,  pajticiSarly  near 
Kanturk,  extending  from  the  north  of  the  Blackwater  to  the  Allord.  The  ravines  of  the 
latter  river,  and  various  other  defiles,  expose  clay  slate,  greywacke,  talc,  and  sandstone,  in 
nearly  vertical  strata  ranging  fitim  west  to  east  This  transition  tract  extends  to  the  river 
Shanncm  on  the  north-west  As  the  strata  range  from  west  to  east,  in  a  series  of  parallel 
narrow  troughs,  they  exhibit  great  variety  of  inclination,  dipping  rapidly  either  to  the  north 
or  south,  and  becoming  horizontal  between  tiie  ridges.  The  glance  coal  is  raised  in  sufficient 
quantities  for  the  purpose  of  buming  the  limestone  of  the  adjacent  districts. 

The  coal  and  the  strata  with  which  it  is  accompanied  abound  with  impressions  of  eqni- 
setie  and  calamites,  and  aflbrd  some  traces  of  fiicoides.  Beds  of  glance  coal  also  occur  in  the 
county  oi  Limerick,  on  the  left  bank  of  the  Shannon,  north  of  Abbeyfeale,  and  at  Longhill ; 
and  on  the  right  bank  of  the  river  at  lAhbaaheada.  The  transiticn  rocks  of  Kerry  and  lime- 
rick extend  into  Cork  and  Waterford. 

Mines.  Copper  mines  occur  in  limestone  in  Ross  Island  in  the  lake  of  Killamey.  In  the 
eounty  of  Cork,  there  are  copp^  mines  at  Allihies,  Audley,  and  Ballydehol ;  and  others, 
producing  lead,  at  Doneen  and  Rinabelly.  The  mine  at  Allihies  is  one  of  the  richest  mines 
m  Ireland ;  it  was  discovered  in  1812,  and  yields  more  than  2000  tons  of  copper  ore  annnally. 
The  ore  occurs  in  a  lirge  quartz  vein,  which  generally  intersects  the  slaty  rocks  of  the 
country  fiitxn  north  to  south,  but  in  some  places  runs  panllel  to  the  strata.  It  is  remarked 
that  all  this  portion  of  the  county  of  Cork  indicates  a  very  general  difibsion  of  cupreous  par- 
ticles, so  much  so  that  in  the  year  1812,  there  existed  a  cnpriforous  peat-bog  on  the  east  side 
of  Glandore  harbour,  forty  or  fifty  tons  of  the  dried  peat  producing  when  binmt  one  ton  of 
ashes,  containing  from  ten  to  fifteen  per  cent  of  copper.  The  Ind-mines  of  Doneen  and 
Rinabelly  are  in  slate. 

CosijbTfMtuin  ofCUsre,  The  transition  clay  slate  of  this  county  is  bordered  by  a  zone 
of  <dd  red  sandstone,  to  whidi  succeeds,  in  ascending  order  and  ccmftraiable  position,  the 
mountain  limestone  and  coal  fonmtiDn,  both  of  which  occupy  flat  and  undulating  hills,  and 
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the  strata  are  nearly  horizontaL  The  best  flections  are  seen  in  the  clifi  on  the  west  coast, 
where  bituminous  snale,  slate  clay,  sandstone,  and  sandstone  flag,  rest  upon  limestone.  Coal, 
however,  is  of  rare  occurrence,  and  when  found,  is  of  indifibrent  quality. 

As  in  every  other  part  of  Ireland,  the  district  abounds  with  alluvial  depoeita  In  resaid 
to  the  distribution  of  the  older  of  these,  or  the  diluvium  in  the  south  of  Ireland,  it  is  remanced, 
— 1.  That  boulders,  gravel,  and  sand,  derived  fixxn  the  transition  rocks,  are  distributed  alonf 
the  borders  and  sides  of  the  mountains  in  Kerry.  2.  In  a  smaU  district  of  Limerick  and 
Tipperary,  situated  between  the  Granltees'and  Slieve-na-muck,  the  rolled  masses  consist  not 
only  of  portions  of  contiguous  rocks,  but  contain  also  porphyry,  which  is  not  to  be  found  is 
situ  near  the  vicinity  of  Pallis  Hill.  3.  In  the  peninsula  of  NenvillernearGalway,  the  sur- 
&ce  of  the  mountain  limestone  is  strewed  over  with  numerous  boulders  of  red  and  my 
granite,  syenite,  greenstone,  and  sandstone,  which  must  aj^iarently  have  been  conveyed  nom 
the  opposite  side  of  the  bay  of  Cralway. 

Sbctt.  EL — Higtorical  Oeography. 

The  earliest  inhabitants  of  Ireland,  from  which  the  native  race  now  existing  has  qmmg, 
appear,  by  the  lang^uage  still  spoken,  to  have  been  Celtic  The  Romans,  m  occupying 
Britain,  could  not  fail  to  acquire  much  information  relative  to  leme,  Hibemia,  or  Ireland ; 
and  accordingly  we  find  that  the  map  of  that  country  by  Ptolemy  is  less  defective  than  the 
one  which  he  gives  of  Scotland.  About  the  fourth  century,  we  find  Ireland  bearing  the 
nanie  of  Scotliuid,  firom  the  leading  people  on  its  eastern  shore,  who  afterwards  passing  into 
Argyle,  and  making  themselves  masters  of  all  Caledonia,  communicated  to  it  the  name  of 
Scotland,  finally  withdrawn  firom  the  country  to  which  it  originally  belonged. 

The  Danes,  during  the  height  of  their  power,  from  the  ninth  to  the  twelfth  centuries 
possessed  almost  the  whole  eastern  coast  of  Ireland,  mining  Dublin  their  capitaL  Before 
this  time  Ireland  had  been  converted  to  Christianity,  and  a  number  of  celebrated  moDasteries 
had  been  founded,  the  tenants  of  which  were  distinguished,  even  over  Europe,  for  their  piety 
and  learning. 

The  English  sway  commenced  in  1170.  Richard  Stiongbow,  earl  of  Pembroke,  as  a  pri- 
vate individual,  formed  the  first  settlement ;  but  Henry  EL  soon  assumed  the  title  <^  ^  lora  of 
Ireland.'*  The  range  of  dominion  was  long  restricted  to  a  portion  of  the  kingdom  enclosed 
within  what  is  called  the  Eiiglish  pale,  wi£out  which  the  Iriah  remained  still  under  the  rule 
of  their  native  chieflaina  neary  Vm.  assumed  the  tide  of  ^  king  of  Ireland,*'  but  without 
anymaterial  extension  of  his  authority  over  that  kin^om. 

The  Irish  massacre  was  a  dreadful  outrage,  to  which  attachment  to  popcny  and  zeal  fbk 
national  independence  united  in  impelling  a  proud  and  fierce  people.  Forty  thousand 
English  settlers  are  supposed  to  have  perished,  and  the  rest  were  driven  into  Dublin. 
Cromwell,  however,  afterwards  crossed  the  Channel,  and*  made  cruel  reprisals ;  he  took  the 
principal  fortified  tosvns,  and  reduced  Ireland  under  more  full  subjection  than  ever.  Yet 
the  disposition  of  the  people  remained  the  same ;  and  when  James  EL  was  driven  finom  the 
English  throne,  he  was  received  with  enthtksiasm  in  Ireland,  and  became  for  some  time  its 
master.  The  battle  of  the  Bo^e,  followed  next  jrear  by  that  of  Aughrim,  decided  the  &te 
of  the  empire,  and  more  especially  of  Ireland,  which  then  felt  for  the  first  time  the  miseries 
of  a  conquered  country.  The  estates  of  many  principal  native  proprietors  were  confiscated ; 
the  Catholics  were  deprived  of  all  political  privileges ;  they  were  rendered  incapable  of 
holding  an^  office  or  employment  in  the  state ;  they  were  debarred  even  from  holding  land, 
fh>m  devismg  property,  and  from  exercising  other  important  functions  of  civil  B0ciet)[.  Under 
these  severities  they  pertinaciously  retain^  their  political  attachments  together  with  their 
reli^ouB  creed ;  and  a  continual  ferment  prevailed,  which  broke  out  firom  time  to  time  into 
partial  rebellions. 

The  gradual  emancipation  of  Ireland  commenced  at  the  period  of  the  American  war.  TiH 
that  era  England  had  denied  to  her  the  right  of  trading  directly  with  any  foreign  nation ;  and 
had  compelled  her  to  export  and  import  every  conmaodity  through  the  chimnel  of  Great 
Britain.  The  extremity,  however,  to  which  Britain  was  reduced  enabled  the  Irish  to  place 
themselves  in  a  formidable  attitude ;  and  by  forming  armed  associations,  and  adopting  other 
threatening  measures,  they  induced  parliament  to  grant  them  firee  trade  with  all  nations. 
From  this  time  also  the  most  obnoxious  of  the  restrictions  on  the  Catholics  were  gradually 
repealed  or  fell  into  disuse ;  and  before  the  end  of  last  century,  they  had  obtain^  almost 
every  political  privilege,  except  that  of  sitting  in  parliament,  and  of  holding  the  very  highest 
offices  of  state.  The  propriety  of  conceding  these  also  became  one  of  the  leading  questions 
which  long  divided  the  public  mind. 

A  very  formidable  rebellion  broke  forth  in  spite  o^  these  concessions.  The  French 
revolution,  which  caused  a  general  ferment  in  Europe,  was  intensely  felt  throuffhoot 
Ireland.  A  society  was  formed  of  "  United  Irishmen  ;'*  and  secret  meetings  wereneld, 
having  in  view  the  entire  separation  from  EIngland,  and  the  formation  of  the  kingdom  into 
an  independent  republic.  The  vigilance  of  government,  and  the  fidlure  of  the  French  in 
their  attempts  to  land  a  force  of  any  magnitude,  prevented  matters  finom  coming  to  the  last 
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extrciuity  till  1799,  when  a  violent  insurrection  arose  in  fbar  of  the  counties  nearest 
Dublin.  The  rebels,  though  zealous  and  brave,  being  without  discipline,  were  routed  in 
successive  encounters  with  much  inferior  bodies  of  regulars  and  militia ;  and  being  unsup- 
ported by  French  aid  were  completely  put  down  in  a  few  months.  The  exasperation, 
however,  produced  by  the  tragical  events  of  this  short  period  continued  long  to  rankle  in 
the  minds  of  the  Irish,  and  to  aggravate  the  evils  under  which  they  laboOred.  To  soothe 
tilts  irritati(»i,  another  expedient  was  employed,  which  materially  affected  the  situation  of 
Ireland. 

The  difficult  and  reluctant  union  of  the  two  kingdoms  was  efiected  in  1800  by  Mr.  Pitt 
Ireland  gained  thus  considerable  commercial  advantages;  and,  from  the  example  of  Scot- 
land, it  was  hoped  that  a  gradual  tranquillity  would  be  the  result  This  expectation  has  not 
yet  been  fulfilled.  The  peasantry  of  the  south,  inflamed  by  national  jealousy,  by  religious 
animosity,  and  by  the  severe  privations  under  which  they  labour,  have  continued,  if  not  in 
open  rebellion,  at  least  in  a  state  of  turbulence  constantly  tending  towards  it;  and  their  dis- 
contents have  been  increased  by  the  indiscreet  zeal  of  the  Protestant  party. 

The  bill  for  Catholic  emancipation,  so  unexpectedly  introduced,  in  18S^,  by  the  Duke  of 
Wellington,  and  carried  after  such  a  violent  ferment  of  parties,  has  made  a  remarkable 
change  in  the  political  constitution  of  Ireland.  The  political  disabilities  under  which  the 
Catholics  had  hitherto  laboured  have  been  finally  removed.  They  are  made  admissible  to 
the  hifi^hest  offices  of  state,  with  the  exception  of  that  of  lord  chancellor;  an  exclusion 
decided  upon,  not  so  much  on  account  of  the  dignity  of  that  office,  as  the  extensive  church 
patronage  attached  to  it  Roman  Catholics  arc  also  made  admissible  to  sit  in  both  houses 
of  parliament,  and  to  every  other  political  privilege  enjoyed  by  their  fellow  countrymen. 

Sbct.  IV. — Poliiical  Geography. 

The  political  evils  under  which  Ireland  labours  will  sufficiently  appear  from  the  ibregoinc 
survey  of  her  history.  From  the  earliest  times  she  has  been  in  the  situation  of  a  conquered 
country,  without  ever  becoming  reconciled  to  the  yoke,  or  assimilated  to  the  ruling  nation. 
Within  the  last  two  centuries,  her  devoted  adherence  to  a  religion  which  had  been  renounced 
by  her  rulers,  has  had  a  most  fatal  tendency,  which  we  may  however  hope  to  see  much  miti- 
^ted  by  the  healing  measures  that  have  now  been  adopted.  In  consequence,  also,  of 
repeated  scenes  of  rmllion  and  forfeiture,  by  much  the  greater  part  of  the  lands  are  in  the 
possession  of  English  and  Protestant  proprietors,  who,  having  no  natural  influence  over  the 
occupiers  of  their  estates,  hold  their  place  only  by  the  hated  tenure  of  dominion  and  law. 
Being  connected  with  the  country  by  no  natural  ties,  and  attracted  by  the  superior  brilliancy 
of  the  English  and  French  capitals,  most  of  them  quit  Ireland,  and  become  habitual  absentees. 
When  the  Scottish  Highlanders  arrayed  themselves  against  the  government,  they  acted 
under  the  influence  of  a  few  leading  chie^  whose  interests  and  passions  afiorded  a  lever  by 
which  the  people  could  be  moved.  But  the  Irish  people,  deprived  of  any  such  guidance, 
chose  their  leaaers  from  among  themselves,  or  from  those  who  courted  theur  fiivour  by  fes- 
tering all  their  national  propensities.  Secret  associations,  party  badges,  mysterious  names, 
have  exerted  an  influence  over  their  minds,  the  extent  and  nature  of  which  it  is  impossible 
to  calculate. 

Ireland,  like  Scotland,  has  been  united  to  England ;  yet  it  retains  somewhat  more  of  the 
aspect  of  a  separate  kingdom.  A  lord  lieutenant  still  displays  a  portion  of  the  state  and 
exercises  some  of  the  functions  of  royalty.  He  has  not  only  a  household  establishment,  but 
a  chancellor,  a  secretary,  and  other  ministers  of  state.  The  courts  of  justice,  and  the  dif- 
ferent orders  of  magistracy,  are  nearly  on  the  same  footing  as  in  England ;  yet  they  have 
not  the  reputation  of  exercising  their  functions  with  quite  the  same  dignity  ana  impartiality. 
The  violence  of  party  spirit  acts  upon  judges,  and  still  more  upon  juries ;  and  in  the  country, 
the  absence  of  great  proprietors,  and  the  want  of  any  middling  class,  render  it  difficult  to 
find  materials  fer  a  respectable  and  effective  magistracy.  Ireland  sent  to  the  Imperial  par- 
liament 100  members  of  the  House  of  Commons,  of  whom  36  were  fer  cities  and  boroughs, 
and  64  fer  counties,  which  latter  sent  two  members  each.  The  large  proportion  of  this 
latter  class  was  expected  to  render  the  representation  more  respectable ;  but,  unfortunately, 
the  low  qualification  required,  amounting  only  to  409.,  enabled  the  great  proprietors  to  split 
votes  among  their  numerous  little  tenantry  to  such  an  extent  as  almost  to  produce  universal 
suffrage.  The  very  system  of  letting  farms  on  leases  for  lives,  which  confers  the  right  of 
voting,  extended  that  right  to  almost  every  tenant  This  could  scarcely  be  said  to  confer 
the  real  right  of  suffrage,  as  the  dependence  of  the  tenants  was  almost  always  such  as  to 
enable  the  landlord  to  dictate  their  vote ;  though  in  late  elections,  the  influence  of  the  priests 
was  in  several  counties  successfully  exerted.  To  remedy  these  evils,  the  same  act  which 
removed  the  disabilities  of  the  Catholics,  raised  the  qualification  of  freeholders  in  Ireland 
from  40s.  to  10^.  a  year,  and  thus  reduced  them  to  less  than  a  third  of  their  former  number. 
Many  also  of  the  principal  boroughs,  as  Belfiist,  Wexferd,  Cashel,  Sligo,  Dundalk,  finniih 
killen,  were  entirely  close,  the  members  being  chosen  by  twelve  selNelected  burgesses ; 
while,  in  others,  the  whole  ground  on  which  a  borough  stood  belonged  to  the  nearest  great 
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proiNrietor.  The  consequence  was,  that  an  oligarchy,  formed  by  the  possessore  of  those  vast 
properties  into  which  the  greater  part  of  Ireland  is  divided,  held  an  almost  unlimited  swaT 
over  the  countiy.  Previous  to  the  union,  the  influence  of  the  three  houses  of  Beresforo, 
Ponsonhy,  and  Foster  was  such,  that  the  aid  of  one,  and,  if  possible,  two  of  them,  was  neces- 
sary for  carrying  on  the  measures  of  government  That  influence,  however,  has  been  on 
the  decline,  and  there  is  no  prospect  of  its  renewal 

The  Reform  Bill  gave  to  Ireland  only  Ave  additional  members,  and  it  made  no  material 
change  in  the  returning  boroughs ;  but,  l^  placing  the  election  in  the  hands  o£  all  houae- 
holdere  paying  101.  annually,  it  rendered  those  nominations  open  which  had  formerly  been 
made  by  the  small  number  of  individuals  composing  the  corporation. 

The  naval  and  military  force  of  the  empire  in  general  defends  Ireland.  There  is  a  com- 
mander of  the  forces  resident  in  Dublin ;  acting,  however,  under  the  orders,  not  of  the  lotd 
lieutenant,  but  of  the  British  commander-in-chief.  The  number  of  regular  troops  stationed 
at  difierent  points  is  always  considerable. 

The  revenue  levied  in  Ireland  has  never  borne  the  same  proportion  to  her  natural  resources 
as  that  of  England.  The  rates  in  all  the  principal  articles  of  consumption  have  been  lower.^ 
The  tax  on  hearths,  however,  was  found  very  oppressive ;  as  it  required  inquisitonal  visits, 
and  aflected  the  lowest  of  the  pec^le.  This  and  all  the  other  assessed  taxes  were  so  irregu- 
larly levied,  that,  notwithstanding  the  discontent  excited  by  tliem,  they  did  little  more  iSan 
cover  the  expenses  of  collection.  For  this  reason,  by  a  motion  of  the  chancellor  of  the 
exchequer,  they  were  entirely  remitted.  In  1800  the  revenue  was  2,684,000^.  and  the  debt 
25,662,0002.  At  Uie  union,  the  stipulation  was  made  that  Ireland  should  pay  two-seventeenths 
of  the  whole  expenditure  of  the  empire ;  this  arrangement  has  led  to  a  continual  increase 
both  of  debt  and  revenue.  In  1611  the  former  amounted  to  77,382,000^,  and  the  latter  to 
3,906,000/.  In  1830  the  revenue  was  3,548,82S^.,  and  in  1835  it  amounted  to  4*400,953^ 
The  particulars  for  the  latter  year  were : — 

Custonu n,744,764     I     Btampi £470,SB6 

Excite 1,966,531     |     PotUge.  &c 3I9,33S 

The  public  expenditure  in  1830  was  as  follows : — 

Chargetbf  funded  debt £1.178,454     |     Army X986.900 

Civil  liflt,^ 584,96Q     |     MiecelUneoae 747,689 

The  national  debt  of' Ireland  in  1817,  when  it  ceased  to  form  a  separate  item  in  the  public 
accounts  in  consequence  of  the  consolidation  of  the  British  and  Irish  exchequers,  was 
134,602,7692. 

For  local  and  patriotic  objects  in  Ireland,  very  considerable  sums  are  allowed  out  of  the 
public  revenue.    Of  these,  for  the  year  1832,  there  appear  the  following : — 


Behoohand  Education XSO.OOO 

Proteettnt  Charity  Bchooli 3,000 

Foandling  Hoapital 96,314 

Four  other  Hoepitals 10,045 

Hooaeof  Industry 91,103 

Riebmond  Lunatic  Aaylnm 1,388 

Hibernian  Marine  Society 950 


Female  Orphan  House Xl,833 

Roman  Catholic  College 6S9B 

Royal  Dublin  Society 5,300 

Belfast  Academical  Insti  tution 1.500 

Nonconforming  and  other  Miniateiv i44SM 

Public  Work« 33>»4 

Dunmore  Harbour 7,500 


Sect.  V. — Productive  Industry, 

Ireland,  in  this  respect,  has  long  presented  a  painful  spectacle ;  a  great  proportion  of  her 
people  being  involved  in  extreme  and  squalid  poverty.  The  Irish  do  not  want  enterprise,  or 
even  industry ;  but  various  causes  have  combined  to  degrade  them  in  the  scale  of  improve- 
ment Among  these  the  conduct  long  held  by  Britain  must  be  considered  as  prominent ; 
tlius,  after  other  expedients  had  prov^  ineffectual,  it  was  prohibited  to  export  woollens  to 
foreign  countries.  Similar  measures  were  taken  with  regard  to  glass,  hops,  and  every 
branch  in  respect  to  which  any  rivaliy  was  apprehended.  There  was  one  article,  however, 
the  production  of  a  large  surplus  of  which  could  by  no  means  be  avoided.  This  was  black 
cattle  and  sheep ;  but  the  value  of  these  was  effectually  cut  down  by  the  prohibition  to 
import  them  into  England,  the  only  accessible  market  Under  these  reflations,  all  the 
exertions  of  Ireland  to  better  her  condition  were  cramped,  and  while  Britain  was  making 
the  most  rapid  advances,  Ireland  continued  in  the  same  state  of  depression.  However,  in 
consequence  of  her  spirited  efforts  at  the  end  of  the  American  war,  and  of  the  embarrass- 
ments of  the  British  government,  the  most  odious  and  pernicious  of  these  restrictions  were 
repealed.  Further  advantages  were  obtained  at  the  time  of  the  Union ;  and  at  present, 
every  exertion  is  making  to  place  the  two  countries  in  a  state  of  perfect  reciprocity.  The 
consequence  has  been,  that  in  the  course  of  forty  years,  Ireland  has  made  a  rapid  progress 
in  industry  and  commerce ;  yet  some  of  her  greatest  evils  are  so  deeply  seated,  that  they 
have  scarcely  yet  begun  to  give  way  to  the  influence  of  a  more  auspicious  system. 

Agriculture  has  b^n  long  in  a  backward  and  very  depressed  state.  The  farms  were,  for 
the  most  part,  small,  managed  by  the  fitrmer  himself  and  his  family,  destitute  of  capital, 
with  wretched  implements,  and  with  a  pertinacious  adherence  to  all  the  obsolete  practices 
of  a  rude  age.  The  best  soils  exhausted  a  great  portion  of  their  strength  in  throwing  up 
weeds,  whidi  no  effective  measures  were  taken  to  extirpate.   The  system  also  of  in£eld  and 
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outfield  was  strictly  adhered  to,  the  ground  being  heavily  cropped  as  long  as  it  would  yield 
any  thing,  and  afterwards  of  necessity  allowed  two  or  three  years  to  recruit  Although 
these  defects  still  exist  to  a  considerable  extent,  yet  in  all  parts  of  the  country,  but  particu- 
larly in  the  east  and  north,  improved  practices  and  implements  are  beginning  to  be  intro- 
duced. 

The  Irish  tenures  are  long,  some  of  them  perpetual,  in  which  case  they  may  be  considered 
as  property,  the  rent  being  a  mere  trifle ;  a  lease  of  thirty-one  years  and  three  lives  is  very 
common.  These  long  leases  are  attended  with  scarcely  any  of  the  benefits  which  might 
be  naturally  expected.  As  the  farmer  comiqences  usually  without  any  capital,  trusting  for 
the  payment  of  the  first  year's  rent  to  the  produce  of  his  farm,  he  almost  always  fiiUs  more 
or  less  into  arrear,  and  thus  lies  at  the  mercy  of  his  landlord.  This  would  be  less  pernicious, 
were  it  the  landlord  himself  with  whom  he  had  to  deal ;  but  the  landlords  of  Ireland,  hold- 
ing usually  properties  of  immense  extent,  and  bemg  mostly  resident  out  of  the  country, 
cannot  or  will  not  undertake  the  task  of  dealing  with  this  impoverished  multitude  of  small 
tenants.  They  devolve  it  upon  the  intermediate  agents  and  middlefnen.  The  latter,  a  class 
peculiar  to  Ireland,  take  a  large  extent  of  ground,  which  they  let  out  in  small  portions  to 
the  real  cultivator.  They  grant  leases,  indeed ;  but  as  the  tenant,  from  the  circumstances 
above  mentioned,  soon  comes  under  their  power,  they  and  the  agents  treat  him  with  the 
greatest  harshness,  exact  personal  services,  presents,  bribes ;  and  draw  from  the  land  as 
much  as  they  possibly  can,  without  the  least  regard  to  its  permanent  wel&re.  This  system, 
while  it  cnjfihes  the  tenant,  is  not  less  injurious  to  the  landlord,  into  whose  coffers  there 
often  passes  less  than  one-half  of  the  sum  paid  by  the  tenant  The  only  use  to  which  the 
latter  turns  his  long  lease  is  to  divide  and  subdivide  the  lands  among  his  children,  till  the 
share  of  each  affiirds  only  the  most  miserable  aliment,  and  an  overgrown  population  is  fixed 
opon  the  &rm.  An  attempt  to  let  land  on  a  different  fboting  can  only  be  effected  by  tiie 
ejection  of  more  than  half  its  existing  occupants,  who  in  that  case  are  apt  to  fly  to  violent 
ajod  revengeful  courses,  so  that  even  a  partial  endeavour  to  introduce  such  improvements 
has  been  a  main  cause  of  the  existing  disturbed  state.  Another  injurious  mode  is  that  of  part* 
nership  leases,  in  which  a  number  of  persons  take  a  fium  jointly,  axiid  make  it  a  sort  of  common 
property.  Each  is  allowed  to  put  upon  it  a  certain  number  of  cottopjS ;  the  collop  consisting 
of  one  horse,  two  cows,  or  twelve  goats.  A  degrading  stipulation  is  often  introduced  into 
leases,  by  which  the  occupant  is  bound  to  work  for  his  landlord  either  without  wages,  or  at 
a  rate  lower  than  ordinary. 

Tithe  is  one  of  the  evils  of  which  the  Irish  cultivator  most  grievously  complains.  Al- 
though it  must  in  all  cases  fidl  ultimately  on  the  landlord,  yet  to  take  finom  the  cabin  of.  the 
peasant  the  pig  which  he  has  reared,  or  the  handful  of  potatoes  which  he  has  raised  for  the 
support  of  his  family,  is  an  act  peculiarly  discouraging  and  irritating.  The  exemption  of 
grass  lands  tends  also  to  discourage  tillage.  Measures  taken  by  paniament  to  promote  the 
commutation  of  tithes,  have  been  attended  with  considerable  success;  and  by  a  late  act 
arrangements  are  made  by  which  the  church  rates,  instead  of  being  taken  out  of  the  fanner's 
produce,  are  paid  by  the  landlord  out  of  his  rent 

The  extent  of  country,  and  the  objects  of  culture  in  Ireland,  varv  considerably  ftom  those 
of  the  sister  kingdom.  Its  superficial  extent  is  computed  at  12,000,000  Irish,  or  19,278,760 
English  acres.  Of  this,  notwithstanding  the  considerable  amount  to  be  deducted  for  moun- 
tain, lakes,  and  bogs,  Mr.  Young  calculates  that  there  is  a  ^eater  proportion  of  productive 
land  than  in  England.  The  sofl  of  Ireland  is  shallow,  consisting  most  generally  of  a  thin 
sprinkling  of  earth  over  a  rocky  ground ;  but  the  copious  moisture  wflifted  from  the  sea, 
by  which  it  is  everywhere  surrounded,  produces  a  quick  and  rapid  vegetation,  and  in  par- 
ticular a  brilliancy  of  verdure,  not  equalled  perhaps  in  any  other  region  of  Europe.  Such 
a  country  is  of  course  highly  &vourable  to  pasturage ;  and  as  this  pursuit  is  suited  to  the  im- 
perfect stages  of  culture,  the  rearing  of  live  stock  has  been  long  the  main  staple  of  Irish 
nusbandry.  Its  luxuriant  plains  are  depastured  by  vast  herds  of  black  cattle ;  and  from  this 
source  is  derived  the  very  large  quantity  of  salted  provisions  shipped  from  the  southern 
ports.  The  number  of  oxen  and  cows  annually  killed  for  this  purpose  was  reckoned  at 
18,000.  This  trade  has  consideraUy  decreased  since  the  peace ;  but  the  export  of  live 
cattle  is  extensively  carried  on.  Great  fiicilities  have  been  lately  afforded  for  it  by  the 
steam  packets.  The  dairy  is  also  a  great  branch  of  industry  in  Ireland.  None  of  ite 
cheeses,  indeed,  have  acquired  a  reputation ;  but  butter  of  excellent  quality  is  made  and 
largely  exported.  Another  species  of  live  stock  is  an  essential  article  to  the  economy  of  an 
Irish  cultivator.  The  pig  usually  shares  his  cabin,  and  is  fed,  like  himself,  on  potatoes.  It 
is  too  great  a  luxury  to  be  killed  for  his  own  consumption ;  but  is  sold  and  driven  to  the  ports 
to  be  salted  for  exportation.  Sheep  are  bred  extensively  on  the  mountain  tracts,  which  are 
unfit  for  rearing  any  other  stock.  In  many  places  they  are  bred  for  the  wool  and  milk.  In 
this  last  respect,  however,  goats  are  more  productive ;  and  they  are  reared  in  immense  quan 
titles  in  the  mountain  districts  in  the  north.  The  Irish  horses  are  small,  hardy,  and  capable 
of  doing  much  work  upon  little  food.  Poultry  are  fed  in  great  numbers  in  and  around  all  the 
cabins,  the  interior  of  which  they  are  admitted  to  sliare ;  a  practice  extremely  fiivourable  to 
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their  increase.  Great  quantities  of  geese  are  kept  for  the  sake  of  the  feathers,  which  are 
cruelly  plucked  from  the  animals  alive.  The  produce  of  grain  is  also  large,  notwithstanding 
the  imperfect  processes  employed  in  cultivating  it.  Wheat  and  tiarley  were  little  raised  tin 
of  late,  when  both  the  culture  and  export  of  the  former  have  been  greatly  extended.  Still 
the  main  objects  are  oats  and  potatoes ;  the  former  as  the  subject  of  a  large  export,  the 
latter  as  the  staple  food  of  a  considerable  body  of  the  people.  The  Irish  boast  of  the  potatoe, 
as  if  it  were  nowhere  else  produced  in  equal  perfection.  Compared  with  grain  of  any  kind, 
it  certainly  aflbrds  the  means  of  supporting  a  greater  population  upon  a  given  extent  of 
ground.  The  scope,  however,  which  it  afib^  f^  the  multiplication  of  the  people  in  miser- 
Me  circumstances,  is  generally  considered  by  the  political  economists  as  one  of  the  causes 
of  the  present  distress  m  Ireland.  Flax  is  also  a  valuable  product  of  Irish  husbandry,  afford- 
ing the  material  of  the  linen  manufacture.  According  to  a  return  made  to  the  trustees  in 
lw9,  the  extent  sown  was  76,749  acres ;  in  addition  to  which,  the  various  little  scattered 
patches  raise  the  number  probahly  to  about  100,000  acres,  supposed  to  produce  at  an  average 
about  SO  stones  per  acre ;  which,  at  lOt.  6d.  per  stone,  would  make  the  entire  value  about 
1,500,000{. 

There  is  a  want  of  trees  in  Ireland.  The  immense  forests  which  some  centuries  age 
covered  a  great  proportion  of  its  surface,  have  fallen  and  been  converted  in  a  great  measure 
into  moss  or  bog.  The  bogs  of  Ireland  present  an  extensive  obstacle  to  cultivation.  They 
are  estimated  by  the  parliamentary  commissioners  at  2,330,000  English  acres.  From  them, 
indeed,  fuel  is  supplied  to  many  districts,  yet  the  draining  of  a  large  portion  would  be  cer- 
tainly desirable;  a!nd  the  commissioners  seem  to  think  that,  from  their  generally  elevated 
position,  this  might  be  done  with  great  fiicility  and  advantage.  The  great  quantity  of  water 
beneath  these  boga  causes  often  a  singular  phenomenon,  that  of  moving  bogs.  Bursting  the 
surface,  the  bog  inundates  the  surrounding  lands,  spreading  desolation  and  barrenness 
through  its  whole  course,  which  in  one  instance  extended  no  less  than  twenty  miles. 

In  respect  to  manu&ctures,  the  state  of  Ireland  cannot  be  described  as  flourishing ;  a  mis- 
fortune for  which  she  may  accuse  the  oppressive  policy  of  England.  One  species  of  fabric, 
however,  she  has  been  allowed  and  even  encouraged  to  cultivate,  and  it  has  attained  to  a 
Tery  considerable  magnitude. 

The  linen  manu&cture  was  first  introduced  by  the  Earl  of  Strafford,  who  brought  flax- 
seed from  Holland,  and  workmen  from  France  ana  the  Netherlands.  His  attainder,  and  the 
subsequent  troubles,  suspended  the  undertaking;  but  it  was  revived  by  the  Duke  of  Ormond, 
who  established  near  DuUin  a  colony  from  Brussels,  Jersey,  and  Rochelle,  and  gave  huids 
on  advantageous  terms  to  those  willing  to  embark  in  the  business.  After  the  Revolution, 
the  Engliw  ^liament  created  a  board  for  the  promotion  of  the  linen  manufacture,  and 
granted  bounties  both  on  the  raising  of  flax  and  the  export  of  linen.  These  exertions  met 
with  great  success;  and  the  raanu&eture  has  become  general  thioughout  Ireland,  and  par- 
ticularlv  in  Ulster.  The  fc^owin^,  according  to  a  late  parliamentary  report,  was  the 
reputed  value  of  brown  or  unbleached  Imens  sold  in  the  markets  of  Ireland  in  the  year 
1834:— 

Ulster £2,109,309 

Lemster     - 192,888 

Munster 110,421 

Connaught 168,090 

Total       -    - £2,680,708 

The  mode  of  conducting  this  manu&cture  is,  however,  in  several  respects,  very  rude  and 
imperfect  It  is  generally  practised  by  individuals  holding  little  spots  of  ground,  the  culture 
of  which  they  combine  with  that  of  weaving.  The  same  person,  or  at  least  the  same  family, 
in  many  cases  raises  the  flax,  dresses  it,  spins  it  into  yarn,  and  weaves  it  into  cloth.  There 
is  too  much  anxiety  to  obtain  the  greatest  possible  quantity  of  yam  out  of  a  given  quantity 
of  flax,  without  regard  to  the  qualiUr ;  and  the  sorting  of  the  yam,  so  that  it  may  be  of  an 
unifom  texture,  suited  to  the  kind  of  linen  intended  to  be  woven,  is  almost  wholly  neglected. 
In  some  instances,  however,  it  is  worked  to  a  most  extraordinary  degree  of  fineness.  Anne 
M^Quillixi,  in  the  county  of  Down,  could  spin  105  hanks  to  the  pound,  which  would  reach 
214  English  miles.  Exertions  have  lately  b«en  made  to  introduce  mill-winning,  which,  it 
is  supposed,  would  generally  improve  the  quality  of  yam,  tliough  it  could  not  produce  it  of 
such  extreme  fineness  as  some  of  that  spun  by  the  hand.  Twenty  yeara  ago  the  mill  could 
notproduee  above  fifteen  cuts  to  a  pound ;  now  it  can  make  nearly  fifty. 

Ttie  export  of  linen  fnm  Ireland,  in  tlie  year  1824,  amounted  in  all  to  49^491,037  yards, 
of  which  46,466,950  were  to  Great  Britain ;  and  3,024,087  to  foreign  parts.  The  real  value 
of  the  whole  was  2,412,858/.  Of  that  sent  to  Great  Britain,  31,314,533  yards  were  retained 
for  hmne  consumption ;  the  rest  were  reexported  to  the  same  quarters  as  Scotch  linen.  This 
greBit  manu&cture  is  chiefly  supported  by  its  own  growth  of  flax.  Ireland,  however,  im- 
ports 25,000  tons  of  hemp  fixHn  abroad,  and  3300  mm  Britain ;  also  about  7500  tons  of 
linen  yarn ;  of  all  which  materials  the  value  fidls  short  of  45,000/. 
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Distillatioii  is  another  branch  of  industry  characteristic  of  Ireland,  bat  by  no  means 
attended  with  the  same  happy  effects.  It  has  hitherto  been  carried  on  chiefly  in  defiance 
of  the  revenue  and  government,  and  has  given  birth  to  a  vast  system  of  contraband,  equally 
destructive  of  morals  and  of  public  order.  All  the  uKNmtains,  bogs,  and  deep  valleys  of  the 
north  and  west  abound  with  illicit  stills,  in  spots  where  the  most  diligent  search  can  scarcely 
discover  them ;  and  where  detected,  they  can  scarcely  be  seized  without  the  aid  of  an 
armed  force.  When  the  troops  are  seen  advancing,  concerted  signals  are  made,  and  the 
small  light  stills  are  soon  conveyed  to  a  distant  quarter.  The  fanners  and  proprietors  en- 
courage illicit  distillation  as  the  most  ready  mode  of  afibrding  a  market  for  their  grain.  The 
quality  of  the  spirit  was  long  much  superior  to  that  produced  by  the  legal  distillers,  owing 
to  restrictions  imposed  on  the  latter ;  so  that,  in  selling,  it  was  considered  the  highest  re- 
commendation that  it  ^  never  paid  duty.'*  The  most  rigorous  laws  were  enacted  in  vain,  for 
they  only  rendered  the  people  omcemed  in  this  practice  more  desperate  and  determined. 
Of  late,  however,  the  duty,  as  in  Scotland,  has  been  reduced  and  free  exportation  permitted. 

The  e^ct  has  been  remarkable ;  the  quantity  of  spirits  paying  duty,  which  from  1818  to 
1822  varied  from  3,000,000  to  4,000,000,  rose  in  1824  to  7,800,000,  and  in  1832  to  8,657,000 ; 
thus  warranting  a  presumption,  that  the  contraband  fidxrication  of  this  article  has  been 
greatly  diminished. 

The  killing  and  salting  of  beef  and  pork  for  sale  forms  a  great  branch  of  Irish  commerce. 
The  beef  is  packed  in  3iree  difierent  forms,  called  planter's  beef,  India  heet,  and  common 
beef;  the  first  two,  having  the  coarse  pieces  taken  out,  and  charged  4s,  additional 
per  cwt  While  the  export  of  salt  beef  has  diminished,  that  of  pork  has  of  late  been  much 
extended. 

The  cotton  manufacture,  since  1822,  has  spread  through  Ireland  in  a  very  surprising 
manner,  particularly  in  the  counties  of  Antrim,  Down,  I^uth,  and  part  of  Dublin.  The 
coarser  linen  fiibrics  are  disappearing  before  it,  and  proceeding  to  the  westward  and  south- 
ward, retaining  still  an  equal  hold  of  the  kingdom  in  general.  More  recently  this  fabric 
has  rather  declined,  and  linen  has  regained  the  ascendency. 

The  other  manu^tures  are  not  of  primary  importance.  A  great  quantity  of  wool  is,  in- 
deed, worked  up  by  the  peasantry  into  frieze,  linseys,  and  flannels,  for  their  domestic  use ; 
but  the  only  fiibrics  on  a  great  scale,  which  are  those  of  broadcloth  at  Carrick-on-Shannon, 
and  of  flannels  at  Kilkenny,  are  on  the  decline.  Breweries  have  been  established  in  the 
principal  towns,  and  are  rather  in  a  flourishing  state. 

In  the  distribution  of  minerals,  Ireland  has  by  no  means  been  neglected ;  but  some  unpro- 
pitious  circumstances  have  prevented  any  of  them  from  being  tumeid  to  great  account  Of 
these  impediments  the  most  material  is  the  want  of  a  sufficient  supply  of  sood  coal.  The 
fuel  of  Ireland  is  in  general  either  coal  imported  from  England  and  ScoUand,  or  the  turf 
dug  out  of  its  immense  bogs ;  but  the  latter  has  not  yet  been  found  applicable  to  the  fusion 
of  metahL  From  these  causes  the  veins  of  iron  ore,  which  are  very  extensively  difiused 
through  the  island,  have  not  yet  been  turned  to  any  important  use.  The  copper,  also  of 
fine  quality,  which  is  found  m  the  counties  of  Wicklow  and  Cork,  must  be  sent  over  to 
Swansea  to  be  smelted.  The  lead,  however  of  Wicklow  is  worked  to  a  considerable  ex- 
tent with  imported  coal. 

Fishery  is  a  branch  of  industry  for  which  the  extended  shores  and  deep  bays  of  Ireland 
would  be  peculiarly  adapted.  Nor  do  the  inland  waters,  the  rivers  and  lakes,  less  abound  in 
the  species  of  fish  appropriate  to  them.  The  diligence  of  the  Irish  in  taking  fish  for  im- 
mediate consumption  is  considerable,  being  urged  on  by  the  frequent  abstinence  from  other 
food  which  their  Catholic  professiixi  enjoins.  Their  trout  and  salmon  are  distinguished 
both  for  size  and  taste :  the  salmon  are  caught  by  weirs,  stake-nets,  and  other  contrivances, 
bat  with  so  little  precaution  that  their  number  has  been  sensibly  diminished.  The  civing 
of  fish  has  made  very  little  progress,  when  compared  with  the  opportunities  which  the 
ooasts  of  Ireland  affoid ;  and  Ireliuid  cannot  come  into  competition  with  Scotland. 

Commerce, — ^The  manufactured  products  of  Ireland  are  quite  inconsiderable;  she  has,  how- 
ever, great  fitcilities  for  the  production  of  raw  materials ;  and  it  is  in  all  respects  more  suit- 
able for  her,  as  well  as  for  England,  that  she  should  direct  her  efforts  to  this  department, 
and  import  manufoctured  articles  from  Britain,  than  that  she  should  attempt  to  enter  into  an 
oneqnaJ  competition  with  the  latter  in  manufocturing  industry.  In  1825  the  restraints  on 
the  intercourse  between  Ireland  and  Great  Britain  were  mostly  abolished ;  and  owing  to  this 
ciicomstance,  and  to  the  establishment  of  a  regular  intercourse  by  steam  packets  between 
Liverpool,  Glasgow,  Bristol,  and  the  principal  towns  on  the  east  and  south  coasts  of  Ireland, 
the  trade  between  the  two  countries  has  been  vastly  increased.  Owing  to  the  circumstance 
of  this  intercourse  being  now  placed  on  the  footing  of  a  coasting  trade,  no  account  has  been 
kept  later  than  1825,  of  the  reciprocal  imports  and  exports  of  each,  except  in  the  case  of 
corn.  ^ 

In  1829,  the  imports  from  foreign  parts  were  valued  at  1,609,4002. ;  in  1831,  they  were 
l/)52,228f. ;  in  18:^2,  they  were  1,348,8282.  The  exports  in  1831  were  008,9382. ;  in  1832 
they  were  452,7752.     Within  the  kst  few  yeara  there  has  been  a  most  extraordinary  in- 
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crease  in  the  quantity  of  grain  and  live  stock  imported  from  Ireland  into  Great  Britain.  The 
former,  on  an  average  ot'  1890  and  1831,  amounted  to  543,618  quarters  of  wheat,  and 
1,563,593  quarters  of  oats  and  oatmeal.  In  1832,  there  were  importeid  into  Liverpool  alone, 
338,649  quarters  of  wheat,  value  948,217Z. ;  325,720  quarters  of  oats,  300,434/. ;  14,486 
quartero  of  barley,  24,626/. ;  69,624  cows,  765,864/. ;  149,090  pigs,  484,542/. ;  74,260  sheep, 
129,955/. ;  24,077  lambs,  24,077/. ;  169,817  loads  of  meal,  203,780/. ;  177,252  sacks  of  flour, 
407.679/. ;  10,771  bales  of  bacon,  64,626/. ;  292,830  firkins,  15,861  half  firkins,  and  10,348 
coolies  of  butter,  819,141/.  These,  with  some  minor  articles,  made  up  a  value  of  4,444,500/. 
The  imports  into  London,  Bristol,  and  other  ports,  may  be  presumed  to  be  as  much  more, 
and  perliaps  the  whole  may  not  fall  short  of  10,000,000/.  sterling. 

The  following  table  exhibits  the  relative  foreign  commerce  of  the  principal  ports  of  Ire- 
land in  the  vear  1824.  We  add  the  ships  and  tonnage  belonging  to  and  the  amount  of  cus- 
toms on  each,  which  a  recent  report  enables  us  to  bring  down  to  1829 : — 


Tonnaf  e  Entered. 


Entered  it 


British. 


Tons. 


Foreign. 


Tbns. 


Belon^ng. 


Ships. 


Tonnage. 


Pnid. 


Customs. 


Belfest 

Cork 

Drogheda — 

Dublin 

Galway 

Limerick  — 
Londonderry. 

Newry 

Hifo 

Waterford  •  • . 
Wexford 


■ 

1 


19.193 

i5<asa 

890 
24.306 

546 
5.983 
3,993 
6,705 
1.085 
7,800 
1,409 


11.9D3 

13,076 

490 

10.467 

9.090 

3,489 

5.479 

7.619 

9.463 

3,137 

939 


947 

956 

30 


19 
39 
39 

161 
90 
7B 

135 


95.000 

17,000 

9,300 

94.000 

800 

1.800 

4.300 

8.000 

1.900 

7.O0O 

6,700 


2S9.0Q0 

196.000 

19.000 

600.000 

4.800 

85.700 

74.000 

55,000 

1.600 

116,000 

4.800 


The  shipping  of  Ireland  is  small,  compared  with  that  of  the  sister  island.  On  the  Slst 
December,  18^,  she  had  1424  vessels ;  the  tonnage  of  which  was  101,820,  navigated  by 
7794  men  and  boys.  In  1832  there  were  built  twenty-five  ships,  of  1909  tons.  There  were 
entered  inwards,  in  1831,  14,499  ships,  of  1,420,382  tons ;  outwards,  9601  ships,  1,073,545 
tons.  Of  this  were  employed  in  trade  with  Great  Britain,  13,584  ships,  and  1,262,221  tons, 
inwards;  9029  ships,  921,128  tons,  outwards;  in  foreign  trade,  915  ships,  158,161  ton% 
inwards ;  772  ships,  152,417  tons  outwards. 

Canals  have  been  undertaken  in  Ireland  on  an  extensive  scale,  but  with  only  a  small  por- 
tion of  the  expected  benefit  This  seems  partly  owing  to  the  excessive  magnitude  of  the 
plans,  and  partly  to  the  prevalence  of  jobbing.  The  two  chief  undertakings  are  the  Ghrand 
and  the  Royal  canals,  both  proceeding  fixun  Dublin  into  the  interior.  The  fi>rmer,  com- 
menced in  1756,  has,  by  lar^  advances  from  government,  been  completed,  at  an  expense  (^ 
upwards  of  2,000,0007.  It  is  carried  across  Kildare  and  King*s  Ck>unty  to  the  Shannon,  near 
Clonfert.  This  distance  is  eighty-seven  miles,  which,  with  a  branch  to  the  Barrow  at  Athy» 
one  westward  to  Bailinasloe,  and  several  others,  makes  an  entire  lengtli  of  156  miles.  The 
Royal  Canal,  of  nearly  the  same  dimensions,  reaches  from  Dublin  through  Meath  and  Long- 
ford, nearly  eighty-tliree  miles,  to  Tarmonbarry,  on  the  Shannon.  The  expense  was 
1,420,0002.,  while  the  tolls,  in  1831,  amounted  only  to  12,700/. 

The  roads  of  Ireland  have  long  been  excellent  Any  person  may  present  a  memorial  to 
the  grand  jury  of  the  county,  showing  the  necessity  of  a  new  road,  and  if  this  presentment 
be  approved,  the  work  immediately  proceeds.  Government  has  established  niail-coaches  to 
all  the  principal  towns,  and,  since  the  rebellion,  has  made  fine  military  roads  into  the  interior 
of  Wicklow;  but  stage-coaches  and  other  means  of  conveyance  are  indifferent 

Sect.  VL — Ciml  and  Social  State, 

The  population  of  Ireland,  from  its  great  amount  and  rapid  increase  is  considered  as  one 
of  the  chief  causes  of  the  severe  poverty  which  presses  upon  the  body  of  the  people.  Till 
the  census  of  1821,  the  data  upon  which  it  was  calculated  were  conjectural.  Between  1712 
and  1726,  upon  a  calculation  from  the  number  of  houses,  at  six  teahouse,  it  was  represented 
as  varying  from  2,000,000  to  2,300,000.  Calculations  founded  on  the  produce  of  the  hearth 
duty  gave  in  1754, 2,372,000 ;  and  in  1788, 4,040,040.  In  1812,  it  was  estimated  at  5,037,000. 
In  1821,  a  census  gave  6,801,000.  That  of  1831  amounted  to  7,767,401,  of  whom  3,794,880 
are  male,  and  3,972,521  female. 

The  Irish  character  presents  very  marked  features,  many  of  which  are  amiable,  and  even 
admirable.  Hospitality  is  an  universal  trait,  and  is  enhanced  by  the  scantiness  of  the  portion 
which  is  liberally  shared  with  the  stranger.  The  Irish  are  brave,  lively,  merry,  and  witty ; 
and  even  the  lowest  ranks  have  a  courteous  and  polite  address.  They  are  celebrated  for 
warmth  of  heart,  and  for  strung  attachments  of  kindred  and  friendship,  which  leads  them,  out 
of  their  scanty  means,  to  support  their  aged  relations  with  the  purest  kindness.  Benevo- 
lence is  a  distinguishing  feature  of  the  higher  ranks.    They  are  curious,  intelligent,  and 
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eo^r  for  infbnnatioD.  With  so  many  good  qualities,  it  were  too  much  to  expect  that  there 
should  not  be  some  faults.  They  are  deficient  in  cleanliness ;  have  little  taste  for  conve- 
niences or  luxuries ;  and  are  destitute  of  that  sober  and  steady  spirit  of  enterprise  which 
distinguishes  the  English.  The  love  of  fighting  seems  to  be  a  general  infirmity.  The  &ir8, 
which,  in  every  town  and  village  of  Ireland,  are  regular  and  of  long  duration,  afibrd  the 
grand  theatres,  first  of  unbounded  mirtii,  and  ultimately  of  bloody  conflict  The  Irish  do  not 
fight  single-handed,  but  in  bands,  and  on  a  great  scale.  On  receiving  a  supposed  injury, 
they  go  round  to  their  compunions,  firiends,  and  townsmen,  and  collect  a  multitude,  with 
which  they  make  a  joint  attack  on  the  objects  of  their  wrath.  The  other  blemishes  of  the 
Irish  are  rather  firailties  than  sms.  They  are  represented  as  vain,  talkative,  prompt  to  speak 
as  well  as  act  without  deliberation:  this  disposition,  with  their  thoughtless  gaiety,  betrays 
them  into  that  peculiar  blunder  called  a  buU^  which  their  neighbours  have  so  long  held  forth 
as  a  national  characteristic. 

The  ecclesiastical  state  of  Ireland  has  been  one  of  the  chief  causes  of  its  unsettled  con* 
dition.  The  native  Irish  did  not  share  in  any  degree  the  reformation  so  unanimously  adopted 
in  England  and  Scotland.  When,  therefore,  the  English  church  was  introduced  as  the 
establi^ed  religion,  it  threw  out,  as  dissenters,  the  bulk  of  the  Irish  population.  Even  of 
the  protestant  part,  a  large  proportion  introduced  as  colonists  from  Scotland,  were  attached 
to  the  presbyterian  form. 
[From  a  parliamentary  paper,  it  appears  that,  in  1835,  there  were, — 

per  cent. 

Roman  Catholics, 6,427,712    -    -    SOJ 

Members  of  EsUblished  Church,        ...---       852,064    -    -    10^ 

Presbyterians, -.--.-.       642,356    -    -      8 

Other  Protestants,     -----------         21,808    -    -        i 


7,943,940.  C.      -  /  ^  ' 


Although  there  is  here  some  slight  inaccuracv,  yet  this  statement  serves  to  show  very 
nearly  the  proportion  of  the  dififerent  sects.  The  places  of  worship  are  stated  in  the  same 
paper  to  be, — 

Roman  Catholics, ---  2105 

Established  Church, 1544 

Presbyterians,    ------------------  452 

Others,     - --  403 

In  41  benefices  there  was  no  member  of  the  Established  Church. — Am,  Ed,] 
The  Roman  Catholic  clergy  receive  no  stipend  from  government,  but  are  entirely  sup- 
ported by  their  flocks.  They  are  formed,  however,  into  a  regular  hierarchy,  at  the  head  of 
which  are  four  archbishops;  Armagh  (the  primate),  Tuam,  Cashel,  and  Dublin.  Under 
them  are  twenty-two  bishops,  with  a  vicar-general,  dean,  and  archdeacon  in  each  diocese. 
The  number  of  Catholic  priests  has  been  stated  at  1400,  besides  several  hundred  friars. 
Their  income  arises  less  fin)m  any  fixed  allowance,  than  firom  dues,  offerings,  and  presents ; 
and  the  bishops,  to  make  up  their  incomes,  receive  from  the  parish  priests  a  portion  of  what 
they  have  collected.  Mr.  Wakefield  has  attempted  an  estimate,  according  to  which, 
Christmas  and  Easter  offerings  amount  to  337,000/. ;  marriages  produce,  in  licenses,  fees, 
and  collections,  78,500/. ;  christenings,  12,500/. ;  buriiOs,  12,500/. ;  in  all,  440,500/.  Ac- 
oording  to  Archbishop  Curteis,  tlie  income  of  a  bishop  is  about  500/.  a  year;  that  of  a  priest 
varies  fix>m  100/.  to  400/.  Although  a  conge  is  asked  from  the  pope,  the  real  election  to 
vacant  places  rests  with  the  clergy  themselves ;  but  as  their  incomes  depend  entirely  on  the 
favour  of  their  hearers,  they  are  subject  to  a  necessity  of  choosing  popular  priests,  which  is 
not  folt  by  the  established  Catholic  churches.  Hence  the  influence  of  the  priests,  always  so 
remarkable  under  the  Catholic  system,  exists  in  Ireland  to  an  extent  perhaps  unequalled. 
On  the  other  hand,  many,  especially  amon^  the  bishops,  are  remarked  for  their  exemplaiy 
life,  and  for  the  diligent  discharge  of  their  functions.  They  are  even  sometimes  instru- 
mental in  preventing  riot,  in  discovering  theft,  and  procuring  restitution.  The  recent 
admission  of  Roman  Catholics  to  all  politi^  privileges,  though  it  does  not  make  any  change 
in  the  condition  of  the  clergy,  has  been  hailed  by  the  body  in  general  with  peculiar  satisfac- 
tion. It  is  hoped  that  it  will  either  make  them  more  firiendly  to  the  established  government, 
or  diminish  their  influence  in  estranging  firom  it  the  minds  of  the  people. 

The  Presbyterians,  as  already  observed,  are  nearly  confined  to  Ulster,  where  they  are  the 
most  numerous  sect.  The  synod  of  Ulster  is  formed  into  a  sort  of  establishment,  consisting 
of  201  congregations,  besides  which  there  are  110  congregations  in  communion  with  the 
Scottish  seceders.  The  ministers  receive  a  royal  gift  of  14,000/.  annually,  which  afl&nlij 
fnmi  50/.  to  100/.  to  each.  The  Presbyterians  form  the  most  industrious,  thriving,  and 
intelligent  portion  of  the  people ;  yet  a  great  proportion  have  imbibed  republican  ideas,  and 
llicy  emigrate  to  America  more  readily  than  any  other  class. 
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The  Established  Church  of  Ireland  is  in  union  with  that  of  England,  and  every  way  sinu- 
lar.  It  consists  of  four  archbishoprics  and  eighteen  bishoprics ;  but  by  an  act  recently  passed* 
two  archbishoprics  are  to  be  conveirted  into  bishoprics;  and  ten  bishoprics  are  to  be  abolished.* 
The  entire  revenue  of  the  Irish  church  has  been  ascertained  to  exceed  150,000/.  for  the 
bishoprics,  and  715,200/.  for  other  benefices.  The  lands  belonging  to  the  bishops  are  of  fiir 
greater  value ;  but  in  consequence  of  being  let  on  old  leases  renewed  from  time  to  time  oq 
payment  of  fines,  and  never  coming  to  a  termination,  the  rent  derived  finom  them  was  greatly 
under  the  real  value.  It  is  proposed  now  to  offer  these  lesses  to  the  present  incumtent,  in 
perpetuity,  on  payment  of  six  years*  purchase  of  their  estimated  value,  which,  it  is  calculated, 
will  produce  about  3,000,000/.  A  tuc,  moreover,  varying,  according  to  the  amount  of  income, 
from  five  to  fifteen  per  cent.,  is  to  be  laid  on  all  livings  above  200L ;  and  its  produce  to  be 
applied  to  the  augmentation  of  the  poorer  livings,  and  the  building  of  glebe  houses  and  of 
new  churches.  Hence  the  parochial  tax,  called  the  vestry  cess,  or  church  rate,  amounting' 
to  about  90,000/.  a  year,  is  no  longer  to  be  levied. 

The  literature  of  Ireland  in  modem  times,  cannot  boast  any  very  distin^ished  pre-emi- 
nence ;  yet  she  has  maintained  her  station  in  the  literary  world.  In  wit  and  eloquence, 
indeed,  she  has  excelled  both  the  sister  kingdoms.  In  the  former  quality,  Swift  and  Sheridan 
shine  unrivalled ;  and  in  the  latter,  Burke,  Grattan,  and  Curran  have  displayed  daring  and 
brilliant  flights.  In  her  graver  pursuits,  Ireland  has  not  been  so  happy;  though  Uriier 
attained  the  first  eminence  in  theological  learning,  and  Berkeley  was  the  author  of  a  highly 
ingenious  system  of  philosophy. 

The  Irish  establishments  for  education  are  scarcely  adeauate  to  the  magnitude  of  the  coun> 
try.  There  is  only  one  university,  that  of  Dublin,  founded  by  Elizabeth  on  the  model  of 
those  of  England,  but  not  on  so  great  a  scale.  Of  it  and  of  other  Irish  literary  instiUitionfl^ 
an  account  will  be  found  under  the  head  of  Dublin.  As  the  constitution  of  this  university 
is  strictly  Protestant,  and  does  not  allow  the  teaching  of  Catholic  theology,  the  students  of 
that  fiuth  must  have  been  all  educated  abroad,  had  not  government  endowed  for  their  use 
the  College  of  Maynooth.  It  is  supported  by  a  revenue  of  about  9000/.  a  year,  and  contains 
a  president,  vice-president,  and  eleven  professors,  all  with  moderate  appointments.  The 
students  receive  board  and  education;  and  the  whole  annual  expense  of  each  is  not  supposed 
to  exceed  20/.  The  students  of  the  north  resort  chiefly  to  Glasgow  for  theology,  and  to 
Edinburgh  for  medicine;  though  there  has  been  ^  attempt  to  obviate  this  necessity  by  the 
formation  of  an  institution  at  Bel&st. 

The  education  of  the  poor  in  Ireland  is  a  subject  which  excites  the  deepest  interest  in  all 
the  friends  of  that  country.  It  appears  that  by  the  8th  of  Henry  VIIL,  eveir  clergyman,  on 
his  induction,  becomes  bound  to  keep  or  cause  to  be  kept  an  English  school.  This  act, 
however,  is  either  obsolete,  or  so  far  evaded  that  on\j  23,000  children  are  now  taught  in 
these  parochial  schools.  The  greatest  efibrt  at  Irish  education,  however,  is  that  miule  by 
the  Charter  Schools,  instituted  in  1733,  which,  by  parliamentary  grants  and  private  bene- 
fiustions,  have  enjoyed  an  income  of  30,000/.  a  year.  But  this  sum,  which  might  almost 
furnish  schools  to  the  half  of  Ireland,  is  spent  upon  2000  boys,  who  receive  board  as  well  as 
instructicm.  Although  the  act  recites  no  other  object  than  instruction  in  the  English 
tongue,  proselytism  has  become  almost  the  sole  aim.  The  Hibernian  Society,  the  Baptist 
Society,  and  that  for  discountenancing  vice,  support  schools  to  a  very  considerable  extent. 
The  KUdare  Street  Society,  established  in  1812,  founded  numerous  schools,  in  which  they 
endeavoured  to  induce  the  Catholics  to  attend  by  renouncing  all  attempts  to  gain  prose- 
lytes ;  but  firom  the  entire  Scriptures  being  read  in  these  schools,  and  other  alleged  causes, 
the  Catholics  were  supposed  to  view  them  with  jealousy.  The  allowance  made  to  this 
society  was  therefore  withdrawn,  and  a  new  plan  instituted,  in  which  the  moral  and  literary 
is  separated  firom  tlie  religious  education,  and  is  communicated  to  the  youth  of  both  religions 
during  four  or  five  days  in  the  week,  while,  in  the  remaining  period,  religious  instruction 
is  expected  to  be  administered  by  the  clergy  of  the  respective  churches,  fixtracts  only 
from  the  Scripture,  approved  by  the  leading  Catholic  clergy,  are  read  in  the  common 

*  Tbe  new  arrangement,  when  completed,  wall  be  as  follows : 

Income. 

ARMAOR(withClogber,Arefab.) £13,170 

Meath, 5,881 

Derry  (with  Rsphoe) R,033 

Down  (with  Connor  and  Dromore) 5,806 

Kilmore  (with  Ardagh  and  Elphini 7,478 

Tuam(with  Killala  and  Achonry)... 5,080 

DoBLiN  (with  Glandclagh  and  Kildare) 9.331 

Omory  (with  Leighlin  and  Ferns) 6,550 

Cashel(with  £mJy.  Watcrford,  and  Lismore)... 7,354 

Cloyne  (with  Cork  and  Ross) 5,000 

Killalo  rwith  Kilfenora,  Clonfert.  and  Kilmaeduagh) 4,539 

limorick  (with  Ardfert  and  Aghadoe) 5,: 


Total 82,953 

[Am.  E9.J 
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Bchods.  Local  ftrnds,  to  a  certam  extent,  are  required  to  be  contributed.  Although  this 
system  has  met  with  many  opponents,  yet,  in  the  beginning  of  1633  there  had  been  estab- 
lished uiider  it  between  500  and  600  schools,  calculated  for  the  education  of  about  90,000 
scholara  In  1824,  the  number  of  schools  in  Ireland  was  11,823,  and  scholars  560^49. 
Of  these  scholars  394,742  paid  for  their  own  instruction,  and  among  this  number  were 
307,000  Catholics,  who  thus  showed  no  small  ardour  in  obtaining  the  benefits  of  knowledge. 
The  following  table,  from  parliamentary  documents,  shows  the  number  of  pupils  receiving 
public  instruction  in  the  years  specified. 

Malefl.  FemalM.  ToUl. 

IS] 965,606 139,207 304,813 

1886 349.913 809,987 5684HJ4* 

1834 84.645 60,876 145,531 

The  fine  arts  do  not  appear  to  have  attained  any  great  excellence  in  Ireland.  Her  best 
painters  have  sou^t  for  patronage  in  the  Britidi  metropolis ;  and  the  attempts  to  establish 
an  annual  e^diibituxi  in  Dublin  have  not  succeeded.  The  Iridi'  harp  and  native  Irish  melo* 
dies  enjoy  considerable  reputation.  The  ecclesiastical  structures  have  not  that  splendour 
and  richness  which  so  strcHigly  mark  many  of  those  in  England ;  but  the  modem  edifices, 
especially  in  Dublin,  display  a  taste  as  well  as  magnificence  which  render  that  capital 
almost  pre-eminent  , 

In  fiinerals,  marriages,  and  similar  solemnities,  the  Lrish  retain  several  old  national  cus- 
tomsw  The  practice  of  hired  howling  women  at  funerals,  called  ululates,  is  very  prevalent; 
a  considerable  sum  is  paid  to  those  employed,  though,  in  cases  of  necessity,  they  howl  gratis. 
A  still  more  unfortunate  custom  is  that  of  the  wakes,  where  thirty  or  forty  neighbours 
assemble,  are  entertained  with  meat  and  drink,  and  indulge  in  every  sort  of  fun.  Marriages 
in  many  parts  of  the  country  are  marked  by  some  real,  or  at  least  apparent,  violence ;  the 
bridegroom  collects  a  large  party  of  friends,  seizes  and  carries  off  the  seemingly  reluctant  bride. 
Alluding  to  this  custom,  her  going  to  her  husband's  house,  even  in  ordinary  cases,  is  called 
the  "  hauling  home."  This  is  not  prompted  by  any  peculiar  shyness  on  the  part  of  the  fidr 
sex ;  on  the  contrary,  the  mothers,  with  whom  the  n^ir  chiefly  rests,  display  even  a  fever- 
ish anxiety  that  their  ofispring  should  not  remain  long  in  a  state  of  single  blessedness.  The 
&ir  sex  are  treated  among  the  higher  ranks  with  a  gay  and  romantic  ^lUantry ;  among  the 
lower  almost  as  slaves,  being  subjected  to  the  most  degrading  labour. 

Amusement  forms  a  copious  element  in  the  existence  of  an  Irishman.  Ample  scope  is 
afibrded'  to  the  Catholics  by  their  numerous  holidays,  and  the  Protestants  vie  with  them  in 
this  particular.  The  fiurs  afibrd  a  grand  theatre  for  fim  of  every  description.  The  chief 
bodily  exercise  is  hurling,  which  consists  in  driving  a  ball  to  opposite  goals ;  to  this  are 
added  horse-racing,  cock-fighting,  cudgelling,  leaping,  and  dancing;  to  say  nothing  of  drink- 
ing and  fighting.  The  conversation  of  the  Irish  is  distinguished  by  loud  mirth,  seasoned 
with  a  sood  ded  of  humour,  by  singing,  and  telling  long  stories.  Thus  employed,  even  the 
poor  will  often  sit  up  to  a  late  hour. 

Hie  houses  of  the  Irish,  if  we  except  those  of  the  rich,  or  in  towns,  which  are  formed 
after  the  English  model,  are  mere  hovels  formed  of  earth,  taken  out  of  the  ground  on  which 
they  stand ;  whence  the  floor  is  reduced  at  least  a  foot  below  the  outer  level,  and  becomes  a 
receptacle  for  all  the  superfluous  moisture.  This  is  the  more  incommodious  as  it  has  no 
boards,  and  the  bed  no  frame ;  nor  is  the  latter  raised  from  the  ground,  being  mereljr  straw 
spread  upon  the  floor.  This  humble  mansion  is  shared  by  all  the  living  creatures,  which  the 
fiimily  are  able  to  muster ;  cows,  pigs,  geese,  and  fowls ;  which  are  rarely  separated  by  any 
partition  from  the  other  tenants. 

No  compulsory  provision  exists  in  Ireland  for  the  support  of  the  poor ;  a  circumstance  to 
which  we  are  inclined  to  ascribe  much  of  their  distressed  state,  as  well  as  of  the  backward 
state  of  the  country  in  ^neral.  Not  being  obliged  to  contribute  any  thing  to  their  support, 
the  landlords  and  occupiers  have,  generally  speaking,  manifested  great  indifference  to  the 
ccmdition  of  the  peasantry.  Few  among  them  have  hesitated  to  allow  their  estates  to  be 
subdivided  into  minute  portions  to  advance  their  political  interests,  or  to  obtain  an  increase 
of  rent  But  it  is  abundantly  certain  that  they  would  have  paused  before  venturing  on  such 
a  course  of  proceeding,  had  they  been  made  responsible,  in  all  time  to  come,  for  the  paupers 
they  were  thus  introducing  upon  their  properties. 

The  dress  of  the  Irish  peasantry  consists  chiefly  of  the  native  wool,  worked  rudely  up 
into  firieze  or  linsey ;  for  they  seldom  can  afibrd  to  wear  the  fine  linen  which  they  fabricate. 
But  the  most  prominent  feature  of  this  attire  amonff  the  lowest  class,  is  its  lamentable  de- 
ficiency ;  in  many  instances  it  covers  little  more  uian  half  of  the  person,  and  presents  an 
image  of  extreme  poverty.  When  this  deficiency  does  not  exist,  the  Irishman  loves  to  dis- 
play the  extent  of  his  wardrobe ;  when  going  to  a  fkir,  he  puts  on  all  the  coats  he  has,  though 
the  season  be  midsummer. 

The  food  of  the  Irish  peasant  is  no  less  scanty  than  his  dress  and  habitation.    It  is  almost 

*  Induding  9,185  not  ■MeertaiiMd. 
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wholly  comprifled  in  the  potato,  without  anjr  other  vegetable  (fat  he  is  a  stnoger  to  the 
lujnirr  of  a  garden),  and  only  in  &Toiirab]e  circumstances  is  it  accompanied  with  milk.  This 
find,  however,  is  sufficient  to  preserve  him  in  foil  health  and  vigour.  In  the  north,  ibe  use 
of  oatmeal  in  the  form  of  cakes  and  pottage  has  beoi  derived  ftom  Scotland. 

Sbot.  VEL — Local  Gtography, 

Ireland  is  divided  into  four  provinces,  or  rather  regions :  Leinster  in  the  east,  Munster  in 
the  south,  Connau^ht  in  the  west,  and  Ulster  in  the  north.  This  is  independent  of  the 
minuter  English  division  into  counties,  a  number  of  which  are  comprised  in  each  of  the 
four  provincea  These  last,  indeed,  when  Ireland  was  ruled  by  native  governments,  formed 
separate  kingdoms.  They  are  still  distinguished  by  marked  boundaries,  by  a  different  a^ect 
of  nature,  and  by  a  considerable  variation  of  manners  and  customs. 

The  fol]pwing  table  exhibits  the  leading  provincial  statistics  of  Ireland.  The  population 
statements  differ  considerably  from  those  hitherto  published;  but  they  have  been  furnished 
bv  Mr.  Porter,  of  the  Board  of  Trade  as  the  result  of  the  latest  and  most  accurate  digest  of 
tne  returns  for  1831. 
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SuBsscT.  1. — Leinster. 

Leinster  is  the  richest  and  most  cultivated  of  the  four  great  divisions,  and,  as  oontaimi]g> 
the  seat  of  government,  the  most  important  theatre  of  political  events.  Thou^  the  sur- 
foce  be  level  to  a  great  extent,  it  is  not  destitute  of  considerable  ranges  of  mountain&  TTheee 

[•  This  ii  the  Irish  mile  of  40  to  a  degree.    The  area  baa  already  betn  Mated  to  ba  30300  English  sqaare  milos 
^Am.  Ed.] 
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include  ftlmcMt  the  whole  county  of  Wicktow,  whoee  bold  and  picturesque  Bununits  are  eeen 
even  from  Dublin.  In  the  interior,  the  long-  noge  of  Slieve-Bloom  atretchea  lowarda  the 
bordera  erf'  Munster.  A  ccmsider&ble  part  also  of  the  midland  counties  is  covered  by  the 
great  bo^,  which  croasee  (he  whole  centre  of  Ireland.  AfteT  all  deductions,  however,  there 
remains  a  large  eittent  d'  level  land,  fit  either  fbr  tillage  or  pastuiage.  This  is  the  part  of 
Ireland  where  wheat  is  grown  to  the  greatest  eitent,  oats  being  elsewhere  almcet  the  only 
grain ;  and  its  rich  pastures  supply  the  c&pital  with  cattle  and  the  products  of  the  dairy. 

Leinster  cmnpriaea  the  counties  of  Dublin,  Kildare,  King's  county.  Queen's  Countf, 
Wicklow,  Carlow,  Kilkenny,  Wexford,  Meath,  Westmealh,  Longford,  and  Louth. 

The  county  of  Dublin  owes  its  distinction  almost  eKclusively  to  its  containing  the  capital 
of  Ireland.  The  city  i£  Dublin  disputes  with  Edinburgh  and  Bath  the  reputation  of  being 
the  nwst  beautiful  ci^  in  the  empire.  If  the  brick  of  which  the  houses  are  built  impair  the 
efiect  of  the  general  range  of  ita  streets  and  scjuaree,  its  public  buildings,  composed  of  stone, 
surpass  in  grandeur  and  taste  those  cf  any  of  its  rivals.  There  is  no  period  of  Irish  record 
in  which  Dublin  was  not  an  important  place.  It  is  mentioned  by  Ptolemy  under  the  name 
of  Eblana.  The  Danes,  in  the  ninth  century,  made  it  their  capital,  and  enclosed  it  with  a 
wall  about  a  mile  in  length,  the  course  of  which  may  stitl  be  traced.  As  soon  as  the  En^ 
lish  began  to  establish  themselves  in  Ireland,  its  proximity  induced  them  to  make  it  their 
bead-quarters;  it  grew  with  the  improvement  of  Ireland  and  the  extension  of  the  English 
Bway,  but  all  itA  s^endour  has  arisen  within  the  last  sixty  or  seventy  years.  The  numerous 
streets  and  squares  formed  during  that  period  have  been  built  on  a  regular  plan,  and  contain 
eeveral  superb  mansioas,  which  once  bel(»ved  to  the  principal  nobles.  The  squares  are  par- 
ticularly admired;  that  of  SL  Stephen'^  Green  is  nearly  seven  fiirlonga  in  circuit;  Merrion 
Square,  which  contains  ttie  splendid  mansion  of  Leinster  House;  Rutland  Square,  in  the 
interior  of  which  are  the  gardens  of  the  Lying-in  Ho^ital ;  and  Mountjoy  Square,  are  al» 
spacious  and  finely  laid  out  Of  the  streets,  the  finest  is  Sackville  Street,  170  feet  wide, 
aiid  odf^ned  with  many  splendid  mansirais.  To  the  west  is  the  old  town,  now  bearing  marks 
of  decay,  and  still  &rlher  west  is  the  tract  called  "  the  Liberty,"  as  being  out  of  the  juria- 
dictiiw  ck  the  magistrates.  It  is  inhabited  only  by  the  lowest  orders,  and  exhibits  scenes  of 
filth  and  wretchedness  not  to  be  paralleled  in  any  city  of  the  sister  island.  A  room  fifteen 
feet  square  is  frequently  let  to  three  or  four  families ;  and  one  house  was  ascertained  to  have 
lodged  106  persons.  Dublin  liss  been  "shorn  of  its  beams"  since  the  Union;  when  the 
nobles  and  gentir,  no  longer  called  to  attend  parliament,  transferred  their  own  residence  to 
the  metropolis  of  the  empire,aiid  their  Dublin  mansions  have  been  converted  to  humbler  pur- 
poees.  The  C^tle,  the  residence  of  the  lord  lieutenant,  is  extensive ;  but  its  architectural 
beanty  is  almost  confined  to  a  mmiem  Gothic  chapel.  The  cathedra]  of  St.  Patrick  (Jg-  312.), 
and  Christ  Church  have  a  venerable  a^tect ;  but  they  can  rank  only  secondan  to  the  fine 


BL  ruriEk-i  Cillwlnl.  Buk  of  InluJ.  Oubtln. 

was  built  between  1729  and  1739;  but  an  eastern  6i>nt  was  added  in  1785,  and  a  western 
front  shortly  after.  The  portico  is  147  feet  in  lengtti,  suf^mrted  by  bfly  Ionic  columns;  the 
whole  covering  on  acre  and  a  half  of  ground.  The  Rovol  Exchange  {fig.  214.).  fonns  a 
■quare  of  100  feet,  and  its  principal  front  baa  a  richly  decorated  portico  of  six  Corinthian 
--' The  Four  Law  Courts,  situated  on  the  north  bank  of  the  river  Cji^.  215.),  fcwm 
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alio  one  of  tlie  noUert  stractures  in  Dublin :  it  coosists  of  a  eqinie  cf  140  feet,  presentmga 
front  of  six  Corinthian  pillars,  supporting  a  circular  lantern  and  magnificent  dome.  Tlae 
quay  is  oftiamented  by  the  Custom-house,  of  which  the  front  is  entirely  of  Portland  stone, 
embellished  with  a  Doric  cdonnade,  and  extending  875  feet  The  Post  Office,  in  SackrOle 
Street,  is  extensive  and  magnificent,  with  a  fixnt  of  223  feet,  adonied  with  an  Ionic  portioo 
of  Portland  stone ;  the  main  structure  is  of  granite.  In  the  centre  of  Sackville  Street,  is 
the  monument  erected  to  Nelson ;  an  object  by  no  means  <nnamentd.  The  inns  of  coort, 
the  theatre,  the  half-finished  Roman  Catholic  metropolitan  chapel,  and  several  other  churches 
and  chapels,  with  many  of  the  hospitals,  may  be  mentioned  as  adding  to  the  architectural 
splendour  of  Dublin.  All  the  usual  associations  for  the  relief  of  distress  are  su|^rted  on  a 
liberal  scale,  and  great  zeal  is  shown  in  fiivour  of  all  institutions  for  the  promotion  of  loiow- 
ledge.  Trinity  College  was  founded  in  1503 ;  and  its  students  amount  to  1600.  There  are 
25  feUowi^ips,  and  the  livings  in  the  gift  of  the  university,  which  are  considerable  in  num- 
ber and  value,  are  offered  to  the  fel£>WB  in  the  order  of  seniority.  The  gradations  of 
rank,  amongst  the  fellows  in  Trinity  Colle^,  are  indicated  by  a  dufeient  dress  and  table. 
The  library  contains  100,000  volumes ;  but  its  other  collectioDs  are  not  equal  to  those  of  the 
Dublin  Society.  Usher,  Swift,  Berkeley,  Chandler,  Leland,  Ptunell,  Burke,  Grattan,  Cuirazi, 
with  other  distinguished  chaiacteis,  are  mentioned  as  pupils  of  this  seminary.  The  building;^ 
^  the  College  are  on  a  large  scale,  divided  into  three  quadrangles,  for  the  acoommodatioii 
of  the  fellows  and  pupils.  The  front  towards  College  Green  extends  300  feet,  and  is  adorned 
with  columns  of  the  Corinthian  order.  The  Ubraiy  forma  a  fourth  quadrangle,  built  of  hewn 
stone,  with  a  rich  entablature ;  and  the  principal  room,  210  feet  long  and  41  feet  broad,  is 
elegantly  fitted  up.  At  a  short  distance  fixxn  town  is  a  botanic  garden.  The  Royal  Dnblin 
Society,  incorporated  in  1749,  for  the  promotion  of  husbandry  and  the  usefiil  arts,  has  a 
botanic  garden ;  a  museum  of  natural  history ;  a  school  for  drawing,  with  models ;  and 
teachers  in  all  these  departments.  The  Boval  Irish  Academy^,  incorporated  in  1782,  has 
published  many  volumes  of  Transactions.  The  Dublin  Institution  has  been  formed  on  the 
model  of  Uiat  of  London,  and  a  city  Library  established.  Although  a  great  literary  spirit 
prevails  in  Dublin,  there  are  few  books  prmted  there,  and  the  art  <3£  printing  is  in  a  back- 
ward state.  The  works  of  Irish  authors  issue  from  the  London  preasea.  Dublin  has  very 
little  foreign  trade ;  but  she  has  a  considerable  trade  with  England,  particularly  with  Liver- 
pool. The  bay  is  spacious,  and  has  eood  anchorage ;  but  the  entrance  is  beset  with  formida- 
ble sand-banks,  particularly  those  culed  the  North  and  South  Bulb,  which  cannot  be  passed 
by  large  vessels  at  low  water ;  so  that  vessels  embayed  at  that  time  of  the  tide,  and  attacked 
by  strong  easterly  gales,  can  scarcely  escape  being  driven  upon  one  of  them.  To  avert  these 
evils,  a  double  wall  has  been  constructed  three  mues  in  length,  composed  of  enormous  blocks 
of  granite,  dovetailed  into  each  other,  the  interval  filled  with  gravel ;  and  a  light-house 
erected  at  the  end.  Another  pier  of  great  extent  has  been  built  at  Dunleary,  now  Kings- 
town, on  the  southern  side  of  the  bay,  which  is  connected  by  a  railway  with  the  capitaL 
To  these  advantages  Dublin  unites  that  of  being  placed  at  the  termination  of  the  Grand 
Canal  on  the  souUi,  and  the  Royal  Canal  on  the  north,  which  penetrate  by  diflerent  lines  to 
the  Shannon  and  the  interior  of , Ireland.  In  1829,  Dublin  paia  the  sum  of  660,0001.  of  duty 
on  imported  goods,  while  that  paid  at  all  the  other  ports  of  Ireland  amounted  only  to  910,000l 
The  environs  are  celebrated  for  their  beauty.  The  vast  number  of  villas  and  villages  which 
cover  the  adjacent  districts,  and  are  rendered  conspicuous  by  the  ground  sloping  down  to  the 
bay ;  the  foreground  of  the  Dublin  mountains,  and  the  picturesque  summits  of  those  of 
Wicklow  m  l£e  background,  render  the  situation  striking  and  delightfiiL  To  the  west, 
Phcenix  Park,  a  royal  demesne  of  several  miles  in  circumference,  aflEbnb  an  agreeable  pro- 
menade, and  has  lately  been  adorned  with  an  obelisk,  210  feet  high,  in  honour  of  the  Duke 
of  Wellington.  The  rest  of  the  county  contains  only  villages,  and  the  interior  possesses  few 
interesting  objects.  The  shores  of  the  bay,  however,  include  many  striking  sites ;  and  the 
view  from  the  Hill  of  Eilliney  is  almost  matchle|9. 

Wicklow  is  in  general  composed  of  bog,  forest,  and  mountain,  and  contributes  little  to  the 
wealth  of  Ireland.  It  is,  however,  celebnited  for  picturesque  beauty.  Its  coast,  diversified 
by  hills,  broken  into  glens,  and  richly  wooded,  is  almost  covered  with  the  seats  of  the  gentry 
and  opulent  citizens  of  Dublin.  These  variegated  and  embellished  grounds,  having^  on  one 
.  side  the  expanse  of  the  Irish  Channel,  and  on  the  other  the  lofty  mountains  in  the  mterior, 
produce  a  number  of  beautifiil  sites.  The  demesne  of  Powerscoiirt  is  pre-eminent,  the  water- 
foil  0^.  216.),  descending  360  feet  down  a  steep  hill,  amid  vast  hanging  woods.  The  interior 
of  the  county  presents  features  of  a  very  difierent  description ;  glens  between  lofty  mountains, 
naked  and  desolate.  Among  these  is  Glendalough  (j^,  217.),  which  is  surrounded  by  a  most 
majestic  circuit  of  mountains,  and  contains  some  remarkable  ecclesiastical  monuments  attri- 
buted to  St  Kevin,  a  great  patron-  saint  of  Ireland  in  the  seventh  century.  One  of  his  disci- 
ples founded  at  Glendalough  a  little  city,  long  celebrated  as  a  seat  of  religion  and  learning. 
Only  its  site  can  now  be  traced ;  but  there  are  distinct  remains  of  seven  churches,  anong 
which  the  cathedral  and  St  Kevin's  kitchen  are  the  most  entire.    Loughs  Dan  and  B^y, 
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attuated  in  the  bwom<*^  ''■*  wJldwt  mcwDtaina,  *iid  enclcwed  by  dark  and  lofty  rocka,  praent 
aHure  under  an  u^ct  the  moat  rudely  (ubliiiM.  Wicklow  baa  Teina  of  copper  and  lead: 
gold  wu  cdlecbv'  in  one  year  to  the  valne  c^  10,0001. ;  but  the  Tein  waa  soon  exhauated. 
The  towns  of  Wicklow  and  Arklow,  though  well 
built,  are  incraisideraWe ;  yet  the  latter,  at  the 
mouth  of  the  Orcca,  has  a  little  trade,  and  wasence 
the  residence  of  the  kings  of  Ireland.  It  was  the 
Bceoe  of  a  memorable  action  in  1796,  when  the  in- 


a  range  of  mountaine;  bat 
the  interior  contains  a  great  deal  of  level  land,  in  which  agricultuTe  is  purvued  with  (rreater 
diligence,  and  the  tenantry  are  more  comfortable,  than  in  moat  other  parte  of  Ireland.  Barley 
ie  a  prevailing  crop.  The  woodlands  also  are  extensive  and  valuable.  Wexford  is  a  place 
of  same  consequence,  with  a  harbour  much  obstructed  by  sand;  yet  it  carries  on  some  traffic 
Sooie  woollens  are  made  both  at  Wexford  and  Elnniscorthv.  New  Roae,  in  the  western  part 
of  the  coun^,  is  a  flourishing  town,  on  the  Barrow,  which  admits  of  large  shlpe  coming  op 
to  its  quay. 

Kilkenny,  a  fine  and  eztensive  county,  separated  from  Wexford  by  the  Barrow,  is  watered 
not  only  by  that  river,  but  l^  its  tributaries  the  Nore  and  the  Suire.  These  streams  car^ 
off  the  Buperfluous  moiature,  and  prevent  the  fbtmation  of  bog  or  marsh  to  any  extent  Kil- 
kenny, being  chiefly  level, 'or  intersected  only  by  hills  of  moderate  height,  is  composed 
ahnoat  entirely  either  of  arable  or  fine  pasture  land.  The  latter  is  employed  in  extensive 
dairies,  but  the  system  of  cultivation  is  still  imperfect  Kilkenny,  the  capital,  advantage- 
ously situated  on  the  Nore,  is  partly  built  of  the  marble  of  the  surrounding  quarries.  Its 
cathedral  is  one  of  the  finest  in  Trehmd,  and  the  castle,  withite  remaining  gates  and  hastiona, 


exhibits  indications  of  that  strength  which  enabled  it  to  hold  oat  against  Cromwell  lenger 
than  any  other  city  in  Ireland.  At  present  Kilkenny  flourishes  by  inland  trade,  and  by  . 
manu&ctorj  of  blankets  and  other  woollens.    The  foreign  trade  of  the  county  is  carried  o] 


by  Waterford. 

Carlow  is  encompassed  by  mountains,  which  however  enclose  a  champaign  tract  of  great 
beauty  and  fertility,  equally  fit  for  tillage  and  pasture,  and  producinr  the  best  butter  in  Ire- 
land. The  town  of  Carlow  is  a  considerable  place,  distinguished  by  an  abbey  and  castle, 
both  of  great  antiqnity.  The  town  has  a  manulactory  of  c«arae  woollens,  and  carries  on  a 
considerable  trade  down  the  Barrow.  An  extensive  Catholic  seminary  has  lately  been 
founded  here. 

Queen's  County  and  King's  County  form  a  table-land  of  moderate  elevation.     Part  of  the 

nt  chain  of  Ix^  creeses  these  counties,  and  rendera  a  Isrec  proportion  of  them  unpro- 
ive,  though  it  supplies  them  with  cheap  and  abundant  fiiet!  The  remaining  surlkce  is 
lii^v  fertile.  Qneen's  County  is  situated  al<Hig  the  heads  of  the  Barrow  ana  the  Nore; 
Kmgs County  reaches  to  the  Shannon;  and  boui  conmiunicate  by  caiuls  with  Dublin. 
Portarlington,  on  the  borders  of  the  two  counties,  is  a  well-built  place,  with  good  schools, 
and  the  residence  of  a  considerable  number  of  gentry.  Tullamore,  on  the  great  canal,  and 
Birr  or  Paraonstown,  are  the  most  thriving  towns  in  King's  County. 

Kildare,  with  the  exception  of  about  a  sixth  part  of  bog,  forms  a  plain  of  the  finest  arable 
Mnl,  well  cultivated,  and  whence  the  capital  is  chiefly  supplied  with  grain.  The  Grand  and 
Royal  Canals,  which  both  cross  its  northern  border,  aflord  the  means  of  ready  conveyance 
to  Dublin.  Klldare-town,  presenting  a  lofty  round  tower  and  some  other  vestiges  of  past 
nnpOTtance,  is  only  supported  by  the  races  held  on  the  curragh  of  Kildare,  an  expanse  of 
Mvenl  thousand  acres  of  the  very  finest  turf.  Naas  and  A^y  are  laraer  towns,  and  the 
castle  f^  the  fermer  bears  tesUinniy  to  tbe  period  when  it  was  the  residence  of  the  kings 
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of  Leinster.    In  this  county  is  Mavnooth,  a  bdmlII  town  containing  .tfat^c^Uege 
by  government  for  the  education  or  the  Roman  Catholics. 

Meath  is  one  of  the  most  &voured  counties  of  the  kingdom  in  respect  to  m^  Its  rich  pas- 
tures support  vast  herds  of  black  cattle,  which  supply  the  markets  of  the  ca^^  and  are  ex- 
ported to  England.  The  products  of  the  dairy  are  abundant,  though  not  oivery  nperior 
quality.    Trim,  where  the  assizes  are  held,  is  a  small  town ;  Navan  and  Kells  ^  \ups. 

Louth,  though  the  smallest  in  area  oi  any  Irish  county,  is  one  of  the  first  in  poit  of  lite- 
ral and  acquireid  advantages.    An  active  spirit  of  improvement  has  broug^ht  alnn  emf 
part  of  its  excellent  soil  under  cultivation.    Its  linen  manufacture  produces  chiefly^In 
and  sheetings,  with  some  cambric.    Louth  presents  many  samples  of  the  earthen  locab 
called  rathM,    Dundalk,  the  capital  of  the  county,  is  ancient,  populous,  and  flourishing  U 
has  been  the  theatre  of  important  historical  events;  but  its  lofly  towers  nXid  castles  arevv 
demolished,  and  have  given  place  to  comfortable  dwellings.    The  town  consieits  chiefly  i 
one  large  and  broad  street,  whence  many  lanes  are  seen  diverging.    It  is  the  oniy  place  a 
Ireland  where  the  cambric  manufacture  has  been  introduced,  and  continues  to  fbniiah. 
Drogheda,  at  the  mouth  of  the  Boyne,  was  of  still  greater  importance  as  a  military  statian, 
being  considered  one  of  the  keys  of  Ireland.    In  the  great  rebellion  of  1641,  it  stood  &  kng 
siege,  but  was  afterwards  taken  by  Cromwell,  who  punished  its  resistance  l^  a  most  barba- 
rous massacre  of  the  garrison.    In  1690,  two  miles  above  Drogheda,  was  fought  the  battle 
of  the  Boyne,  that  memorable  field  which  established  the  civil  and  reli^ous  liberties  of  the 
empire.    The  fortifications  are  of  obsolete  structure,  and  are  commanded  on  several  sides. 
The  place  has  an  excellent  harbour,  and  extensive  commerce  in  grain  brought  down  tbe 
river  m  considerable  quantities  for  exportation ;  in  return  for  which,  coals  and  other  commo- 
dities are  imported. 

Westmeath  and  Longford,  reaching^  westward  as  for  as  the  Shannon,  consist  chiefly  of  a 
very  extensive  plain  considerably  encumbered  with  lakes,  bogs,  and  morasses,  and  subject  in 
part  to  the  overflowing  of  the  Shannon,  but  including  fertile  tracts  of  great  extent  Atb- 
lone,  the  largest  inland  town  of  Ireland,  is  situated  !»rdy  in  Westmeath  and  partly  in  Bx» 
common.  It  is  memorable  for  its  resistance  to  (xeneral  Crinkle  in  1691,  previous  to  the  battle 
of  Aughrim,  and  is  still  considered  an  important  military  station.  It  is  divided  by  the  Shan- 
non into  two  parts  united  by  a  bridge.  WiUi  this  exception,  these  provinces  contain  only 
small  country  towns  and  large  village&  Mullingar,  in  Westmeath,  has  a  considerable  trade. 
Longford  is  the  capital  of  the  county  of  that  name. 

SviMscT  2. — MtCnster, 

Munster  includes  the  south  and  south-west  of  Ireland,  and,  though  not  the  most  extensive 
division  of  the  kingdom,  is  one  of  those  which  presents  the  boldest  and  most  striking  fea- 
tures. Most  of  the  great  mountain  chains  of  Ireland  traverse  Munster;  among  which  are 
conspicuous  the  Galties  and  the  mountains  of  Kerry,  which  encircle  Killamey ;  so  that,  notr 
withstanding  the  almost  boundless  plains  of  Limerick  and  Tipperary,  and  the  level  chaxacter 
of  a  great  part  of  Cork,  it  may  be  considered  as  a  mountainous  region.  It  has  manufactures, 
though  not  on  so  great  a  scale  as  those  of  the  north ;  and  its  commerce  is  very  considerable, 
chiefly  in  the  export  of  salted  provisions.  The  Catholic  religion  prevails,  with  little  inter- 
mixture of  that  of  the  English  church.  Munster  is  divided  mto  larger  and  less  numerooa 
portions  than  Leinster ;  its  counties  are  Tipperary,  Waterford,  Cork,  Kerry,  Limerick,  and 
Clare. 

Tipperary,  extending  over  almost  the  whole  frontier  of  Leinster,  is  crossed  by  a  long 
chain  of  mountains  called  variously  Slieve-BlocHn,  the  Devil^s  Bit,  and  other  uncouth  names; 
and  on  the  south  it  includes  part  of  the  Galtie&  On  the  north  a  small  portion  of  the  great 
central  bog  extends  across  the  county ;  but  one  district,  along  the  upper  course  of  the  Suire, 
bears  the  appellation  of  the  Golden  Vale.  The  sheep  and  homed  cattle  are  of  excellent 
quality.  There  are  manufiictures,  chiefly  for  domestic  use ;  and  some  coal,  similar  to  that 
of  Kilkenny.  Clonmel,  the  county  town,  is  one  of  the  most  considerable  in  the  interior  of 
Ireland :  it  stood  a  long  siege  against  Cromwell,  who  after  its  reduction  demolished  the  strong 
walls  and  castles  1^  which  it  was  defended.  It  is  a  well-built  town,  with  four  streets  croB»- 
ing  each  other,  and  carries  on  a  brisk  inland  trade.  Cashel  Ls  a  large  and  handsome  city, 
the  seat  of  an  archbishop,  to  whose  residence  a  considerable  library  is  attached.  In  ascieot 
times,  it  was  the  capital  of  the  kin^  of  Munster,  of  whose  palace  some  remnants  may  still 
be  traced.  Noble  fragments  remam  of  the  ancient  cathedral,  majestically  seated  on  the 
summit  of  a  precipitous  rock.  The  choir  and  nave,  210  feet  long,  are  strewed  with  tbe  le* 
mains  of  its  rich  ornaments.  Here  was  deposited  the  Lia  Fale,  or  fatal  stone,  on  which  the 
kings  of  Munster  were  crowned.  The  structure  is  now  abandoned  to  decay,  and  a  modem 
cathedral  of  fine  Grecian  architecture  has  been  substituted.  Cashel  contains  remains  of 
other  monastic  edifices,  of  which  Hore  Abbey,  on  the  same  rock  with  the  cathedral,  is  a 
magnificent  specimen,  still  almost  entire. 

Waterford  is  a  mountainous  county,  and  only  a  small  portion  is  under  cultivation:  the 


Book  L  IRELAND.  455 

chief  Imnch  of  ninl  industJ?  ia  the  dairf,  and  great  gaantitiefl  of  batter  are  Baited  lot  ex- 
pcotatkn.  Watarford,  its  capital,  one  of  the  principal  Beo-porls  of  the  empiie,  being  placed 
at  the  ciHifluence  of  the  Barrow  and  Suire,  the  aecond  and  third  rivers  of  Ireland,  enjojs  a 
moit  extensive  intercourse  with  the  interior.  The  quantity  of  beef,  pork,  butter,  and  grain 
exported  to  England,  in  1831-2,  was  valued  at  2,065,8611. ;  of  which  bacon  wbb  547,0001. ; 
butter.  638,00(H. ;  wheat  and  flour,  566,00W. ;  oata,  128,0001. ;  live  pigs,  117,000i.  The 
•oatbem  packet  communication  with  Eki^land  is  carried  on  Irom  Waterford  to  Hil&rd  Haven. 
Within  these  few  jeor^  seventy  vessels  have  been  fitted  out  for  the  Newfoundland  fishery. 
Wateiford  enjoys  the  benefit  of  a  deep  and  spacious  harbour,  and  a  fine  quay  half  a  mile 
koff.  Its  ecclesiastical  nionumenta  are  of  considerable  magnitede,  and  it  lias  an  elegant 
modsni  cathedral,  with  other  fine  public  edifices.  Twenty  miles  to  the  west,  on  a  small 
bay,  is  Dnngurui,  the  largest  fishiiu  town  in  Ireland ;  and  its  antiquity  is  attested  bj  a  cas- 
tle and  ae* «al  mooas^  remains.  Lkmore,  on  the  Blackwater,  is  now  deserted ;  but  its  castle, 
OTectad  by  King  John,  in  1185,  still  presents  marks  of  ancient  grandeur,  and  has  been  lately 
repaired. 

Cork  is  the  largest  county  of  Irelattd.  On  the  northern  border  is  the  lofty  range  of  the 
Gclties,  which  present  many  picturesque  features,  aod  comroand  extensive  and  beautifiil 
noB^ects;  its  western  border  partakes  of  the  mountabons  character  of  the  neighbonring 
districts  of  Kerry ;  and  the  rocky  shores  and  headlands  washed  by  the  waves  of  the  Atlantic, 
ue  of  an  awfhl  and  terrific  character.  About  a  fifth  of  the  county  consists  of  mountain  and 
bog;  the  rest  ia  only  traversed  by  hills  of  moderate  elevation,  enclosinf  fertile  and  often 
beautiful  valleys,  especially  that  along  the  river  and  bay.  The  style  of  culture  is  altogether 
Irieh ;  in  small  hnaa,  by  poor  tenants,  chiefly  hy  the  spade,  and  potatoes  the  prevailing  crop. 
The  mann&ctures  consist  of  sailcloth,  coerae  linens  and  woollens.  There  are  also  srane 
extensive  distilleriea. 

Cork,  the  great  southern  emporium  of  Ireland,  has  a  populatioD  of  107,000 ;  being,  in  point 
of  wealth  and  magnitude,  the  second  ct^  in  the  island.    Its  monastic  structures,  oi 


of  the  finest  luu'bours  in  the  world.     In  craisequence  ol  .  _  _ . 

India  botmd  fleets  usually  touch  there,  and  take  in  provisions.  The  export  of  salted  beef 
and  pork  has  somewhat  diminished  since  the  peace;  but  that  of  provisions  in  general,  ai^ 
particularly  grain,  has  been  greatly  augmented ;  and  Cork,  on  the  whole,  is  in  a  very 
flouritJiing  and  prosperous  state.  A  ffreat  part  of  the  old  town  consists  of  miseiable  and 
crowded  alleys;  but  a  number  of  handsome  new  streets  have  been  built,  and  several  ch&n- 
Dels  branching  from  the  Lee,  which  flowed  through  the  city,  and  were  detrimental  to  the 
health  of  the  mhabitants,  have  been  filled  up.  Cork  has  a  literary  institution,  with  the  usual 
appendages  of  library,  lectures,  and  botanic  garden ;  and  it  rapports  tiie  charitable  estob- 
liNunents  usual  in  great  cities  on  a  liberal  soJe. 

Kinsale,  oa  a  fine  bay  at  the  mouth  of  the  Bandon,  was  much  more  frequented  than  Cork 
by  the  early  English  mouarchs,  who  bestowed  on  the  place  extensive  privdeges,  and  viewed 
it  as  the  key  of  southern  Ireland.  It  has  now,  however,  sunk  under  the  superior  importance 
of  its  ueigbbmir ;  and  it  is  chiefly  BU)Hiorted  by  a  fishery.  Youghal,  at  the  mouth  of  the 
Blackwater,  has  a  good  haihour,  ukmi^  obstructed  liy  a  car;  and  carries  oa  some  trade  and 
manufiLcture. 

Keny  presents  an  aawmblage  of  moontaina  wild,  rocky,  and  desolate.    These  are  inter- 
aperaed  with  valleys  and  narrow  plains  which  are  almost  wholly  employed  in  pasturage ;  and 
Kerry  has  a  small  breed  of  cows,  which  yield  plenty  of  excellent  milk.    Its  coast  is  broken 
into  several  very  deep  bays,  particularly  tltoee  of  Dingle,  Kenmare,  and  Tralee.  A  considerable 
quantity  of  herring  ta  caught  in  these  bays.     Tralee,  the  county  tewn,  exhibits  the  remains 
of  a  strong  castle,  once  the  residence  of 
the  Earls  of  Desmond,  when,  under  the 
title  of  Palatine,  they  exercised  the  real 
sovereignty  over  this  port  of  Ireland ;  a 
sway  which  terminated  with  their  attain- 
der under  the  reign  of  Elizabeth. 

KiUamey  and  its  lakes,  as  te  sceneiv, 
have  no  rival  in  Ireland.  There  is  only 
one  body  of  water,  te  which,  however, 
the  term  lakeg  is  usually  applied ;  so 
completely  is  it  divided  into  three  bays 
united  oidy  by  narrow  straits,  and  pre- 
LktaoTKUiuiHT-  senting  each  a  diflerent  aspect  The  lower 

lake,    immediately   adjoining    Eillamey 
ifig.  21&),  fbnm  ttw  anin  expanse  of  wator,  and  preaents  all  the  features  on  the  greatert 
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■cale.    On  Um  eutom  dun  riae  ilia  moaiitaina 

"■"  feet,  tiie  moat  elevsled  point  in  Irelmnd. 

On  tfaiB  nde  Kbo  ue  the  tnountains  cf 
Tooiiea  ind  Glena,  with  their  immenK 
forests.  Near  the  western  bank  is  the 
beautiful  ialutd  of  Inius&llen.  Al  the 
most  eouthem  pobt  of  tlic  lower  Uhe  a 
much  smaller  baf  bruicbes  off  fimn  it, 
throu^  channels  fbnned  by  Dlnia  IshukL 
Thia  bay,  caUed  Turk  Lake,  is  orcf- 
huug  oo  aoB  side  bjr  the  precipitooi 
aides  of  the  loftj  nxmntain  of  that 
name,  and  bordered  en  the  other  by 
the  lonr  wooded  aad  winding  penis- 
aula  of  HucTUB.  The  venei^de  ruin 
of  MucniM  Abbey  {Jg.  219.}  addt 
Moo^  Aiitar.  greatly  to  the  interest  of  &is  part  of  the 

•cenery.  From  Dinis  Island,  a  kog 
winding  channel  of  more  than  two  miles  leads  to  the  Upper  Lake.  The  scenery  seen  in 
this  passage  ia  of  surpaaaing  grandeur  and  beauty.  The  nioit  striking  spot  is  at  tbe  Eagle's 
Crag  (Jv.  S2I).),  a  stopeudous  and 
nigged  cli^  which  bursts  soddenly 
on  the  view,  rising  in  a  pyramidal 
fiirm  from  the  water.  Tbrongboat 
all  the  rocks  of  Killamay,  bat  here 
most  particularly,  the  efiect  of  echoe* 
is  moat  powerful  and  striking.  The 
Upper  Lake,  the  least  eztenjHTe  bnt 
the  DMst  suUime,  exhibits  all  the  lo^ 
tiest  moontaiiM  under  Che  most  im- 
posing point  of  view.  Its  shores  are 
winding  and  varied  with  Dumeroos 
islands,  whose  rocky  sides  contrast 
with  the  teilliant  green  of  the  ar- 
jji^j^  ^j,^^  batus.     The  ascent  of  the  higheal 

mountains,  Mangert<ai  to  the  Dorth, 
and  Ghertn  Tual,  the  highest  of  the  reekt  to  the  south-east,  discloses  awfiil  ranges  of  rugged 
precipices  and  of  dark  ud  rocky  ravines ;  and  their  summits  command  an  astonishing  view 
of  the  mountain  glens  and  rocky  shores  of  Kerry,  and  the  expanse  of  the  Atlantic,  and  the 
distant  plains  of  Cork  and  Limerick. 

Limerick  is  one  of  the  finest  counties  cf  Ireland.  Its  borders  include  some  branches  Iran 
the  high  mountains  of  Kerry  and  Tipperaiv ;  but  the  main  body  consist*  of  a  fertile  {dais. 
An  alhivial  tract,  two  or  three  miles  Woad,  along  the  Shannon,  is  quite  exuberant.  That 
noble  river,  now  expanded  into  an  estuary  or  bay  sixty  miles  in  length,  nuts  along  the  whole 
northern  border  of  Limerick. 

The  city  of  limerick,  now  outstripped  by  Cork,  ia  the  third  m  Ireland.  Its  sitoatioD,  in 
the  centre  of  the  grand  internal  navigation  ct  the  kingdom,  Becures  to  it  an  extensive  bade; 
and  the  largest  vessels  can  ascend  to  the  harbour.  Limerick  is  one  of  the  great  marls  for 
the  export  of  grain  and  provisbns;  the  value  of  those  shipped  fr<nn  it  in  1831,  having  been 
estimated  at  S54,600I.  It  was  anciently  the  strongest  fortress  in  Ireland,  and  has  always 
stood  out  to  the  last  extremity  for  the  Catholic  cause.  Ireton,  Cromwell's  lieutenant,  re- 
duced it  only  after  a  long  siege,  aided  by  a  party  within  the  place.  In  1690-1,  it  stood  two 
long  sieges,  and  yielded  only  upon  those  advantageous  terms  called  the  "capitulation  at 
Limerick."  Its  capture  was  considered  as  closing  Uie  ccmteat  in  suppott  of  the  Stuart&  At 
this  day,  not  more  than  a  tweltlh  part  of  the  population  of  Limerick  is  protestanL  "nte 
■pacioua  monasteries  are  almost  entirely  demolislied ;  the  streets  are  narrow,  crowded,  and 
gloomy ;  but  since  the  fortifications  were  demolished,  they  have  been  careiully  widened.  In 
a  quarter  built  by  Lord  Perry,  and  bearing  his  name,  they  are  spacious  and  regular;  and  the 
booses,  though  only  of  brick,  built  in  the  most  handsome  modem  style.  The  aBsemtdy-raoma, 
theatre,  and  other  modem  structures,  are  elegant  and  commodious. 

Clare  county  is  a  wild,  hilly,  romantic  district,  aboanding  with  fine  creeks  and  hathouia, 
but  without  commerce,  and  with  mines  of  lead,  iron  and  coali  which  have  not  been  turned  to 
account  More  than  half  the  sur&cc  consists  of  moimtain,  bog,  and  waste ;  its  hills,  how- 
over,  support  numerous  flocks  of  sheeft  the  wool  of  which  is  of  superior  quality.  The  plains 
on  the  banks  of  the  Shannon  and  the  Fergus  via  in  fertility  with  any  in  the  kingdom.  EnniB, 
tlie  ca[HtaJ,  is  situated  on  the  banks  of  t&  last-mentioned  rivet,  by  which  it  communicates 
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with  the  &hannoiu    It  is  conmderable,  though  irregularly  built ;  and  its  abbey,  in  the  purest 
style  of  Gothic  architecture,  is  considered  the  finest  in  Ireland. 

SuBSECT.  3. — Connaught, 

Cennaught  forms  a  great  peninsula,  the  most  westerly  part  of  Ireland,  extending  from  the 
Shannon  to  the  Atlantic.  This  division  is  of  all  others  the  most  decidedly  Irish,  having 
continued  unsubdued  long  after  the  English  kings  claimed  the  proud  title  of  lords  of  the 
island.  It  still  contains  fewer  English  inhabitants ;  the  religion  is  more  universally  Catiiolic ; 
industry  and  manu&ctures  have  made  less  progress,  and  all  the  imperfect  agricultural  im- 
plements and  processes  are  in  more  general  use.  Disturbances,  however,  have  never  taken 
place  here  to  so  great  an  extent  as  in  Munster  and  Leinster.  Its  shores  are  penetrated  by 
deep  and  extensive  bays,  fbrmiii?  some  of  the  finest  harbours  in  the  world,  llie  counties  in 
Connaught  are  Galway,  Mayo,  Sligo,  Roscommon,  and  Leitrim. 

Galway  presents  to  the  sea  ranges  of  steep  clifls,  which,  with  the  waves  of  the  Atlantic 
dashing  against  them,  exhibit  a  grand  spectacle.  The  interior  contains  two  extensive  lakes, 
and  is  diversified  with  hills,  though  there  are  few  which  are  not  fit  for  pasturage.  The  cattle 
are  of  good  quality,  and  the  flocis  of  sheep  are  more  extensive  than  in  other  parts  of  Ireland. 
The  fisheries  of  herring  and  salmon  are  considerable.  Galway  has  always  been  a  consider* 
able  town,  and  is  still  suf^rted  by  some  inland  and  foreign  commerce,  by  a  considerable 
fishery,  by  the  resort  of  the  gentry  to  it  for  sea-bathing,  and  as  the  only  scene  of  gay  society 
to  be  found  in  Connaught  It  was  once  very  strongly  fi)rtified  both  by  nature  and  art ;  and 
to  obtain  the  protection  of  the  walls,  the  streets  were  made  narrow,  and  the  houses  high, 
massive,  and  gloomy ;  but  they  have  of  late  been  consylerably  q)ened,  and  suburbs  built,  of 
a  more  gay  and  elegant  description. 

Tuam  is  an  ancient,  handsome  town,  of  considerable  extent,  the  seat  of  an  archbishopric. 
Bailinasloe,  on  the  eastern  border,  holds  the  greatest  cattle  fiiir  in  Ireland,  where  the  oxen 
and  sheep  of  the  psstoral  counties  of  Galway  and  Mayo  are  mustered  for  the  capital.  At 
the  mouth  of  the  bay  of  Galway  are  the  bold  and  rocky  islands  of  Arran. 

Mayo  is  chiefly  elevated  and  rugged ;  some  of  the  mountains  rising  to  upwards  of  2600 
feet ;  but  many  of  their  sides  are  verdant,  and  the  valle3rs  rich  and  well  watered ;  so  that 
Mayo  is  a  fine  pastoral  county.  The  estates  are  large,  but  the  fiirms  small,  and  much  sub- 
divided. Mayo  contains  no  town  of  sufficient  importance  to  return  a  member  to  parliament 
Castlebar,  the  county  town,  is  well  built,  with  a  linen  hall ;  and  the  linen  manufiusture 
flourishes.  KiUala,  a  straggling  village,  on  a  bay  of  the  same  name,  is  chiefly  noted  for  the 
landing  eflected  in  1706,  oy  a  body  of  French  troops  under  General  Humbert,  who  pene- 
trated to  Castlebar,  but  were  finally  obliged  to  surrender  to  Marquess  Comwallia 

Sligo  contains  a  considerable  quantity  of  bog ;  but  the  remainder  consists  of  a  sandy 
gravelly  soil,  well  adapted  to  the  production  of  barley  and  oats ;  so  that  pasturage  is  not  so 
exclusively  ihe  employment  here  as  in  the  two  last-mentioned  countiea  Salmon  is  caught 
in  large  quantities.  The  linen  manufiu;ture  has  made  considerable  progress,  and  is  extend- 
ing. Sligo,  the  capital,  at  the  mouth  of  the  river  and  the  head  of  the  bay  of  the  same  name, 
was  in  early  times  a  considerable  place :  it  has  suflered  severely  in  civil  contention ;  yet,  by 
the  advantage  of  a  ^ood  situation  and  harbour,  it  has  attained  considerable  importance  and 
trade.  In  the  vicinity  is  a  remarkable  circle  of  stones,  called  the  Giant's  Grave,  somewhat 
resembling  Stonehenge. 

Roscommon  is  mostly  level,  finely  watered,  and  celebrated  for  rich  pastures ;  but  the  in- 
crease of  population  and  manufactures  has  caused  a  great  part  of  them  to  be  lately  brought 
into  tillage;  it  contains  some  pretty  little  lakes,  among  which  Lough  Key  is  particularly 
admired.  Roscommon  is  ancient,  and  marked  by  some  ecclesiastical  antiquities,  but  it  is 
not  now  so  important  as  Boyle,  pleasantly  situated  on  a  river  of  the  same  name,  over  which 
there  are  two  fine  bridges;  in  its  neighbourhood  are  the  ruins  of  a  stately  abbey*  founded  in 
1512,  the  arches  of  wluch,  forty-six  feet  in  height,  are  deemed  models  of  Gothic  architect- 
ural ^frandeur.    Elphin,  the  seat  of  a  very  ancient  episcopal  see,  is  only  a  village. 

Leitrim  is  filled  with  high  mountains,  presenting  nature  under  bold  features,  often  height- 
ened by  Uie  ruined  castles  which  crown  their  summits.  There  are  veins  of  iron,  lead,  copper, 
and  coal,  the  last  of  which  has  been  wrought  There  are  good  pastures  in  the  valleys,  and 
on  the  sides  of  the  hills ;  and  pretty  large  quantities  of  oats  are  raised.  The  linen  manu- 
facture is  extending,  and  there  are  some  considerable  potteries.  Carrick  on  Shannon,  the 
county  town,  and  Leitrim,  which  gives  name  to  it,  are  only  villages. 

SuBsncT.  4. —  UUter, 

This  part  of  Ireland  presents  in  many  respects  a  superior  character  to  the  other  three,  its 
population  being  more  industrious,  better  instructed,  and  in  more  comfortable  circumstances. 
The  Presbyterian  form  of  worship,  mtroduced  by  the  Scottish  settlers  under  the  reign  of 
James  I.,  is  the  prevailing  one.  The  linen  manufacture,  the  staple  of  the  ootmtry,  has  here 
its  chief  seat,  and  is  earned  on  almost  in  every  village.  The  harbours  of  Belfast,  London- 
derry, and  Lough  Swilly,  are  suflicient  for  the  wants  of  commerce.    The  coast  of  Antrim^ 
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in  the  boUnew  and  peculiar  chancter  of  ita  rock  aceoeiT.  is  without  a  match  in  any  otb^ 
part  of  tha  world.  The  counties  of  this  province  are,  F^nnaDagh,  Dmegal,  IxnriooJewy, 
Antrim,  Down,  Armagh,  Tyrone,  Monaghan,  Cavan. 

Fermanagh  is  a  iomewhat  rourh  county,  comprising  a  larm  proportimi  of  mountain  ami 
bog,  but  with  fertUe  valleys,  in  which,  besides  the  usual  producla  of  oats  and  potatoes  flu 
is  cultivated  to  the  extent  of  about  5000  acres.  The  waters  of  all  the  higfa  grouDds  flow 
down  into  Lough  Erne,  a  noble  lake,  upwards  of  twenty  miles  in  length.  It  is  studded  with 
numerous  islands,  covered  with  fine  woodsy  long  wooded  promontories  are  seen  stretching 
bi  into  the  waters ;  and,  though  the  immediate  brarders  of  the  lake  are  not  mouataiiMoa, 
.ofty  distant  emineQcea  form  the  general  background  to  its  prospects.  Castle  Caldwell,  Bel- 
Inrbet,  and  Belleisle  are  the  spots  in  which  its  beauties  are  peculiarly  concentrated.  The 
chief  town  is  Enniskillen,  delightfully  situated  on  an  island,  accessible  only  by  two  opposite 
bridges;  this  site  enabled  it  to  make  its  noble  stand  against  the  army  of  James  Q. 

Donegal  includes  a  great  extent  of  the  north-western  codst  of  Ireland,  liill  of  deep  bays 
and  fine  harbours.  In  its  interior,  however,  it  consists  almoet  entirely  of  mountain,  mcao, 
and  moor,  with  only  a  few  productive  vallejra.  It  is  often  called,  with  scsne  adjoining  dis- 
tricts, "the  black  north  of  Ireland."  Distillation  forms  an  active  banch  of  its  industry. 
Lil&rd,  its  small  county  town,  stands  on  the  Fojrle,  upon  the  botdeis  of  Derry.  BaUyaban- 
non,  aloMBt  at  the  t^posite  extremity,  is  a  thriving  town,  beautilijlly  sibuited  on  the  channel 
by  which  Lough  &ne  pours  its  waters  into  the  Atlantic.  Itaphoe  is  a  celebrated  episcopal 
see,  but  now  only  a  decayed  village. 

Derry,  or  Londonderry,  a  large  and  fine  county,  is  croased  bf  a  range  of  mountains,  whooe 
principal  peaks  are  from  1000  to  1500  feet  high,  and  a  considerable  part  of  whoae  snrfitce 
consieta  of  heath  and  bog.  There  are,  however,  fine  valleys,  and  extensive  plains,  which 
are  cultivated  with  some  diligence,  but  according  to  that  system  of  minute  subtuvisioo  which 
is  the  bane  of  Irish  agriculture.  The  Iben  manufacture  fiourishes  in  fiill  vigour,  chiefly, 
according  to  the  Irish  ^stem,  among  the  little  tamers  and  cotters,  who  combine  it  with  th* 
cultivation  of  a  (ew  acres.  Londondeny  is  a  fine  city,  situated  at  the  point  where  the  Foyle, 
after  traversing  a  ^eat  part  of  this  county  and  that  of  Tyrone,  tklls  into  the  brood  basin  of 
Lough  Foyle.  It  is  ancient,  being  the  theatre  of  remarkable  events  even  m  the  time  of  the 
DanesL  In  1606,  after  the  attainder  of  O'Neale,  it  was  granted  by  James  L  to  the  citiiens 
of  I^udon,  whence  it  derived  the  first  part  of  its  name.  But  its  chief  distinction  was  from 
the  siege  sustained  by  the  cilv  in  1690-1,  against  the  united  forces  of  Ireland  under  James 
n.  L^idonderry  is  composed  of  four  main  streets  crossing  each  other  at  right  angles,  and 
RUTOunded  still  by  its  ola  walls  in  ftill  repair,  serving  rather  tor  ornament  than  defence.  It 
has  an  ancient  Gothic  cathedraJ,  and  some  handsome  modem  edifices.  U  is  now  supported 
by  an  extensive  ocsnmerce,  for  which  Lough  Foyle,  though  its  entrance  is  somewhat  impeded 
t^  a  bar,  aflbrds  a  spacious  and  secure  harbour.  Its  chief  intercourse  is  with  the  United  States 
and  the  West  Indies,  to  which  it  exports  the  linen  msnuftctured  in  this  part  of  the  country, 
Coleraine  is  a  well-built  town  on  the  Bann,  which  flows  fitim  iough  Neagh,  and  m  whi^ 
is  the  moat  extensive  salmon  fishery  in  the  island  ;  but  the  rapidity  of  the  stream  ofastnieta 
the  navigation  upwards. 

Antrim,  occupying  the  north-eaatem  oomer  of  the  kingd(Hn,  opposite  the  coast  of  Scotland, 
f  the  most  remarkable  districts  of  Ireland,  in  regard  to  natural  features  as  well  as  to 


posed  chiefly  of  rock  and  moss,  and  even  its  best  soils  are  scarcely  available  &r  agricultural 

purposes  till  improved  by  the  use  of  the  lime  with  which  the  country  abonnds.     The  mouo- 

tsins,  where  they  iace  the  ocean,  are  broken  into  vast  perpendicular  precipices,  exhibiting 

llie  bafflJtic  columnar  form  on  a  grander  scale  than  eaistg  in  any  other  part  of  the  world. 

Of  these  objects,  the  Giant's  Causeway  (Jig,  221.)  is  the  most  celebrated  and  magnificent. 

Three  natural  piers  or  mole^  400  feet 

in  height,  here  stretch  out  into  the 

•ea,  end  are  visible  above  the  yntee 

for  about  300  yards.    The  walls  are 

composed  of  dark  basaltic  cqlitmns,  of 

the  most  regular  form,  and  so  closely 

united,  that  only  the  blade  of  a  kniie 

can  be  thrust  between  them.     &ch 

column  is  distinct  tixun  the  others,  and 

divided   into  jointed  portions,  as  per- 

Tla  oiui-i  Cumu  ^^^  as  if  art  bad  formed  them ;  tbera 

being  in  each  part  a  projecticai,  which 

la  lodged  in  a  corresponding  concavity  or  socket  of  the  one  contiguous.     The  coast  eastward 

of  the  causeway  is  composed  of  a  succession  of  capes,  presenting  the  most  sublime  scenery ; 

dark  precipitous  cli^  rising  regularly  in  gradually  retiring  strata,  and  formed  into  various 

broken  colonnades  which  might  suggest  the  idea  of  palaces  overwhelmed  in  ruins. 

Other  striking  features  distingui^  the  coast  of  Antrim.    Con^ticuous  above  all  others  ia 
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F^irhead,  called  also  Benmore ;  «  promontory  which  formB  nearly  the  north-eaatern  point  of 
Ireland.  It  consists  of  a  vast  mass  of  ctduninu  ^enalone,  compoaiog  a  mural  precipice, 
rudelv  columnar,  and  250  feet  high.  At  its  feet  lies  a  chaoa  of  huge  masses  of  rock,  heaped 
together  in  the  wildest  confusion,  and  fiirming  a  scene  of  rain  the  awfiil  jnandeur  of  which 
222  ^  scarcely  a  pariileL     Against  this 

the  sea  heaves  in  a  solemn  majestic 
swell,  the  peculiar  attribute  of  the  At- 
lantic waters,  Cnrrick-a-Rede(JI^.222.) 
is  a  small  island  composed  of  a  mass  of 
basalt,  imperfectly  formed  into  columns, 
separated  frcan  the  continent  by  a  chastn 
of  siity  feet  The  fishermen,  however, 
have  occasion  to  resort  to  it  with  the 
view  of  placing  nets  to  intercept  the 
saJmon ;  to  rencn  it,  therefore,  they  have 
constructed  a  daring  and  eingular  bridge, 
Cinisk-i-KsdL  formed  of  two  strong  parallel  cables  fixed 

to  each  side,  with  planks  inserted  between  them.  This  slight  pontage  is  subject  to  violent 
movements,  and,  if  not  judiciously  trodden,  may  precipitate  the  passenger  into  the  abyss; 
bat  the  fishermen,  accustomed  to  tread  it,  carry  great  loads  across  without  the  slightest 
'  Several  of  the  precipitous  cliffi  are  adorned  with  the  rains  of  ancient  a     ' 


the  grandest  of  which  is  Dunluce  (jig.  223.),  whose  extensive  area  covers  the  lone  ridge  of 
an  almost  insulated  rock,  wliiM  presents 
its  perpendicular  lace  to  the  ocean.  The 
walla  enclose  the  entire  eurfece  of  the 
rock,  and  rise  up  as  a  continuation  of  ita 
precipitous  sides.  Id  one  place,  the  rocky 
iMse  having  given  way,  the  apartment 
above  actually  overhangs  the  sea. 

Belfast,  the  grand  emporium  of  the 
north  of  Ireland,  has  risen  to  greatness 
by  rapid  steps.  Carrickfergus,  by  means 
<a  peculiar  privileges,  monopolised  all 
the  trade  of  this  part  of  Ireland,  till  these 
p^jjij^  (;^^j^  privileges  were  bought  up  by  the  Earl 

of  Stiafii^.  The  career  of  competition 
was  then  opened  to  Belfast,  and  she  gradually  outstripped  all  her  rivals.  In  1660,  the  town 
contained  about  6500  inhabitants.  At  present  the  population  is  53,000,  exclusive  of  a  large 
suburb  in  the  county  of  Down.  The  linen  manuiacbire  is  very  flourishing  at  Bel&st,  and 
that  of  cotton  is  rapidly  extending ;  besides  which  there  are  various  minor  fabrics.  Com- 
merce, however,  is  the  main  source  of  its  wealth.  The  linen  ftbrics  of  the  north  are  large^ 
exported,  along  with  oats,  oatmeal,  and  salted  provisions ;  the  entire  value  of  which,  in  1810, 
amoantcd  to  2,9n0,000{.  The  duties  of  customs,  which  in  IBOl  were  182,314^.,  had  risen 
in  1839  to  259,0002.  Belftst  Lough  forms  a  noble  and  secure  bay,  and  the  channel  at  the 
mouth  of  the  Lagan  has  been  so  deepened  by  art  that  vessels  drawing  thirteen  feet  water 
can  come  close  to  the  wharves.  Belfast  is  moetlv  built  of  brick ;  but  several  public  edifices, 
recently  erected,  the  Commercial  Buildings,  the  Museum,  St.  George's  Church,  tc.,  are 
ornamented  with  pillars  of  &eesti^e.  Bel&st  has  seversJ  commercial  and  literary  institu- 
ticais ;  and  in  1810,  the  Royal  Academical  College,  a  sembary  on  an  extensive  scale,  was 
founded. 

The  other  towns  of  Antrim  can  boast  little  nwre  than  names  known  in  history.  Antrim 
itself  has  lost  its  former  importance,  thoigh  beautiliilly  situated  near  the  great  body  of  water 
called  Lough  Neagh,  which  covers  about  100,000  Elnglish  acres,  and  borders  on  five  coun- 
ties,— Armsgh,  Tyrone,  Ltrndondenr,  Down,  and  Antrim.  Its  flat  shores  possess  little  of 
interest  or  beauty ;  and  its  overflowings  have  converted  into  bog  about  60,000  acres  round  it 
Carrie kfeigus,  at  the  mouth  of  Belfast  Lough,  is  a  very  ancient  town,  once  the  emporium 
and  key  of  northern  Ireland,  but  it  has  yielded  the  palm  of  commerce  entirely  to  Bell^it, 
and  is  supported  only  by  being  the  county  town  and  resorted  to  as  a  watering-place.  Us- 
bum  is  a  prosperous  town,  with  a  manulacture  of  damask. 

Down  is  a  fine  county,  penetrated  bj  several  large  lakes,  as  those  of  Strangibrd  and  Car- 
lingfbrd.  The  lost  of  uiese  receives  the  Newry,  which  communicates  by  a  canal  with  Lough 
Neagh.  The  Mourne  mountains,  on  the  soulhent  border,  exceed  2600  feet  in  height,  and 
form  a  conspicuous  object ;  but  a  large  extent  of  the  county  is  level,  and  a  greater  propor- 
tion is  under  tillage  than  pasturage.  The  combination  of  farming  and  weaving  exists  m  a 
remarkaUe  degree ;  and  the  linen  &bricB  are  not  only  extensive,  but  smne  of  them  very  fine. 
Of  late,  however,  those  of  cotton  have  gained  a  preference  in  many  district*.  Down,  or 
Pownpatiick,  celebrated  in  tiaditioti  aa  &»  burial-olace  of  the  patron  saint,  is  of  moderata 
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dimensions,  and  its  public  buildings  respectable.  Newry  is  larffer  and  more  flouriiB^ung. 
These  advantages  are  owing  to  its  situation  in  the  bay  of  Carlingrord,  and  its  canal  commu- 
nication with  Lough  Neagh,  which  enable  it  to  export  the  linen  manuiactures  and  provisions 
produced  in  an  extensive  district  It  is  ancient,  but  in  1689  was  reduced  to  ashes  by  Mar- 
shal Berwick ;  so  that  it  is  now  quite  a  new  town.  Donaghadee,  a  considerable  port,  with  a 
large  substantial  quay,  is  chiefly  remarkable  for  the  ferry  between  it  and  Portpatrick,  the 
sht^test  sea  communication  with  Britain,  and  by  which  packets  are  despatched  and  live  stock 
in  very  great  quantities  conveyed  over. 

Armafrh  is  also  a  fine  and  agreeable  county.  In  general  it  is  only  pleasingly  diversified 
with  litUe  hills,  the  bogs  are  no  more  than  requisite  mr  supplying  fuel,  and  (xily  a  small  part 
b  left  unproductive.  Both  culture  and  manu&cture  are  prosecuted  with  great  activity. 
The  linens  produced  in  1824  were  reputed  at  568,0002.,  exceeding  a  fifUi  of  me  produce  of 
the  whole  kingdom.  Armagh,  the  capital,  was  celebnited  in  the  early  history  of  Ireland 
as  one  of  its  most  extensive  and  populous  cities,  and  has  always  been  the  ecclesiastical  me- 
tropolis of  the  kingdom.  The  Augustine  monastery,  and  the  college  attached  to  it,  ranked 
for  a  long  time  among  the  most  celebrated  institutions  in  Europe  &  religion  and  learning; 
the  latter,  it  is  said,  could  once  boast  of  7000  students.  Armagh  sunk,  however,  under  suc- 
cessive ravages  by  the  Danes,  the  English,  and,  finally,  the  Iruh  insurgents  under  O'Neale, 
and  fell  into  decay ;  but  by  good  fortune  had  for  its  primate  Dr.  Richard  Robinscm,  to  whose 
munificent  exertions  is  ascribed  its  revival  and  its  having  become  one  of  the  prettiest  little 
cities  in  Ireland.  To  him  Armagh  is  indebted  for  the  repair  of  its  cathedral,  for  a  library, 
and  an  observatory.  The  linen  market  is  well  supported  by  the  flourishing  state  of  the 
manufacture  in  Armagh.  The  only  other  place  of  consequence  is  Lurgan,  a  tiiriving  mann- 
fiu^turing  town. 

The  three  counties  of  Tyrone,  Mimafhafij  and  Cavan  occupy  a  great  proportion  of  the 
interior  of  Ulster,  and  present  a  very  uniform  aspect ;  a  considerable  extent  of  mountain  and 
bog,  fertile  plains,  rude  cultivation,  and  the  linen  manufacture.  O'Neale,  Earl  of  Tyrone, 
was  long  one  of  the  most  formidable  enemies  of  the  English  power.  Omagh  is  the  county- 
town  of  Tyrone,  but  is  not  so  considerable  as  Dun^fannon,  a  large,  populous,  and  handsome 
place,  once  the  chief  seat  of  the  O'Neales ;  but  this  powerfiil  casUe  was  demolished  bv  the 
parliamentary  forces.  Strabane  is  also  a  populous  place,  finely  situated  on  the  Foyle. 
Mona^han  and  Cavan  are  both  tolerable  county-towns,  which  alone  posses  any  importance 
in  their  respective  shires. 

FINANCES  OF  THE  UNITED  IQNGDOM. 
L  Income  for  the  year  1834. 

Cufltomi £S1418,9S0 

Excise 10,756,716 

Stamps  and  Hackney  OoachM,  4kc 7,469,755 

Taxce 4,667.350 

Post  Office 2^319,080 

Miscellaneout 456,118 

East  India  Company 60,000 

Balance  on  banc 1,907,190 

Kepoymentf 618,733 

jCS3,456,5n 

IL  Expenditure  for  the  year  1834. 

Drawbacka,  RepaymenU,  4kc £3,904,396 

Charge!  of  Collection,  Ac 3,583,635 

Mitceltaneona 738,810 

6.525,741 

Paid  at  tka  Bxeksquer. 

Interest  and  Management  of  Permaaen t  Oelit 94,158,879 

Terminable  Annuitiee 3,653^933 

Interest  on  Exchequer  Bills 0914B4 

Russian  Loan,  raised  in  Holland 190310 

Civil  List 510,000 

Civil,  Naval,  Military  and  Judicial  AnnuiUes  and  Pensions 503,310 

Salaries  and  Allowances 182,930 

Diplomatic  Salaries  and  Pensions 181,448 

Couru  of  Justice 433,610 

Mint 14350 

Amy 6,493385 

5«/y 4,503,910 

Ordnance , ^..  i,0683S3 

Miscellaneous ^'^??SjWO 

Advances  for  Public  Works 8,014313 

ToUl  Expenditure jC53,44135S 

m  Public  Debt—January,  1834.  Charge  for  183a 

Funded  Debt 1751358,883  jC37.783,116 

Unfunded  Debt 87,906,900  770,7«0 

Totals £779365,783  i:88,561,865 
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T.  Account  of  the  Official  and  of  the  Real  or  Declared  Value  of  the  principal  Articles  of  British  Produce  and 
Manufacture  exported  in  1833,  ld33,  and  1834.— (From  the  jtmnuul  Ftnaue*  Book  for  1835,  pp.  121— ISB.) 


ArtUkat. 

OflkUl  Value.* 

Decland  VahM.                                 | 

1888. 

1888. 

1884. 

188i. 

wsi 

1884. 

Bna  ud  ooMer  BMHifcehni 
Cotton  moiiyftctnwi 

X.          $.  d. 

1,126,240  18    8 

81L20M8O  10    4 

978,361  17    1 

2,408,188  18    8 

2,786,548  18    6 

6l898    7    8 

8S8,aM  19    2 

475,105  19    2 

848k»«    8    8 

l,8b0,488    9    9 

^sMae  10  1 

149,991  12    4 

198,124  19    8 

0A3fUS4    8    8 

i^^n    1   5 

L.          $,  d. 

1^18,984  11    5 

40,138,843    2    8 

Mi^n  0  0 

sSsS    0    8 

5a;i25  10    6 

888,068    7    8 

fl9^M4    0    0 

458,910  17    5 

6i^8l  14    4 

871,884    8    4 

VlftAn  12    8 

113,191    8    9 

7,78BM    6    3 

4,679^46  12  11 

L.          $.  d. 

1/188,684    8    4 

44,986,908  18    0 

<8QL237  18    9 

947^470  19  11 

2,021,072    9    8 

8,860,763  14    6 

82,168  10    9 

871,468  19  10 

68a,8b8    9    7 

888,198  10    0 

1,141,505  14    4 

870,115  18  10 

81,362  17  10 

99,883  11    9 

0,514,703    8  10 

4.078,680    1    6 

X.          «.  4. 

910,503    1    5 

12,076,682    0    6 

4,722,759    8    6 

1,484,481    7  11 

1,190^747  12  10 

1,774,726  13    9 

8,-.05    7    0 

119,678    1    6 

589,990  10  10 

816,644  16    3 

IflKf-m  16    0 

865,036    9    2 

2l9,fii0    1    0 

285,307    7    0 

6,844,&56  11    8 

6,582,290  11    9 

L.          a.  d. 
884,149    4    9 

IS.TBV?^  17    6 
4,704,084    9    1 
1,4M>61  12  11 

1,406,034  19    8 

2,ie7,oa  7   1 

72,006    6    0 
184,175  10    2 
737,408  17  10 
86^04  19    1 
503,082    4    3 
369,162    0    2 
392,508  17    4 
246,204    0    0 
%<tHXfi    8    9 
6,097,113    0    8 

L.          $.    d. 

901,883    9  11 

16,302,571    7    1 

5,211,014  17    8 

1,486,288    1    1 

1,406,878    2    1 

2,443,044  18    7 

136,312  11    9 

152,196  14  10 

^166    6    4 

9^S    9    6 

182.175  14     1 

23&543  15    9 

6,79^0  11    0 

6,194,368    1    6 

Hud««i«iaad  catkty 

boa  Md  ilail,  wnMi(|rtaadi»> 

—  ,y»„Kt   ............ 

LiMo  ■waiiliwiMrt 

"  y»™ 

Gait     ................ 

gun  ......•>••••.-•• 

SUk  Bumbctarei 

«..a*r     IwfMjA     •....■...- 

Tta,  wTOught  lod  OBwraacht   - 

IVml    alMmiV    .......... 

WooUea  wad  wontad  yarn  •  -  • 

Woollen  BWHiChctHrei 

All  altar  uiidoi 

TWab 

Wtennr  tnm  Omt  Britite  •  • 

eVB0.7«  11  0 

68,989,989  18    8 

73,881,550  15    4 

86^444524  18    7 

89,687,347    8    5 

41,649,191    9    0 

04,582,087    9    7 
444,065    1    5 

60,633,853  16    1 
855,485  17    7 

73,496,535  11    8 
33^15    4    1 

36,040,(87  11    5 
89M97    7    2 

38,305,512  19    8 
361,834    8    9 

41,286,594    6    6 
362,597    4    OJ 

n.  Account  of  the  Seal  or  Declared  Value  of  the  rarious  Articles  of  the  Manufacture  and  Produce  of  the  United 
Kinfdom,  exported  to  Foreign  Countries  during  the  eight  years  ending  with  1834  ;  specifying  their  Value,  the 
Gountriea  to  which  exported,  and  the  Value  of  those  annually  shipped  for  each.— (Pa;>er«  publisked  by  Board  </ 
TVMb,  vol.  iv.  p.  337.) 
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Norway 


HoUaad 

Belgiam 
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Porlngalf  Proper  -•-••••• 

Aaaim 

Madeira 
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Expurtb 


1827. 


and  Ita  Dalian  Uaodi 


tmja 

Malta 

lonun 

Tttrknr  and  Coaiineetal  Greaeo  («• 

dadTC  at  Uh  Moraa) 

Moraa  «Bd  Greek  Uaaib 
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Tripoii,  BaHwy.  and  Moroeeo  •  •  > 
CoHt  o^  Africa 


^5<0-d«2._ 


CaiteVerd 
SLBekan 
McoT 

Mamitini 

Antna  ••...•.'.•••••■■ 
E«rt  India  Ooe^My^  Tarritoriei 

andCerloB 

Cbim .  - 

Svnatra  and  Jk«a 

NewKb  Waka,  Tan  OiaaaenHi 


Land,  and  Swan  River-  •  • 
New  Zealand,  and  SoiOli  Sea 


J^Kfaet 

Britkh  North 

BrUi*  Wcat  lalieB 

Kaytt 

Cnbaa 

UnitodSlBlMof 

Moioo 


CoionieB- 


Weaioika 


} 


L. 
1,406,910 

39,129 
104,916 
174,338 

4,054;010 

2,104,501 

440,860 

89910 

4^01 

l/>45,2e6 

1,942,752 

200,949 

87,196 

681,104 
60,084 

MOi 

155,189 

816,568 

78 

41,430 

127 

196,718 


1828. 


0IOJ097 

190^747 

0^926 


ITS 


0«S0BJB 
»75l 
048,878 

7,018,879 


CMli 


eraeBiodekPlala- 


L 


TDiBb 


1.048 

2iaj72 

2,819^08 
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L. 
1,318,996 

48,609 
68,388 
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27,940 

8M02 

801,158 
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l.O0B,SK 
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238,456 

Aijon 
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1889. 


86JIQ2 

I91>tt 

2li040 

5,856 

81,88^ 

35,188 

186,978 


4mDOJDBB 


WMOO 
800 


2,487 


1J8L044 

248,888 
609,798 

807,089 
0,191 
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812S8 
709,871 
874,815 


88,812.760 


L. 

1,485,805 
38,258 
04,234 
95,247 
189^11 

4,473,555 

2,050/114 

491,889 
1,195,404 

31,244 
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60010 
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234,010 
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240 
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148,475 
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96«i,550 
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640,798 

77,990 

28,088 
442,926 

21,063 

401,470 

2J6I,772 

^6,994 

5^796 

915,819 

10,149 

118,109 
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900,061 

282,406 


21, 
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L. 

1ASI,0Q8 

56L549 

6^038 

99,961 

144,179 

4,366,546 

2,m,868 


98,460^ 


848,338 

967/101 

64,430 

33,411 

442,8)7 

30^ 

88M00 

2,8I6>60 

18^438 

88,916 

1,019,004 

95,914 

145,047 

U60 

889,910 

846,187 

148 

80/MI 


88,484 


8,496,301 


471.712 
185,899 

668,872 


861988. 

6n,a28 

7,679,609 

421,487 

8,700 

121,880 

8,575,680 
616^69 
8I<8I7 
867,584 


88^887,847 


1834. 


68,094 
01,999 
94,596 

18M00 

4/M7,l66 
2,470,267 


1,116,866 

1,600^128 

68,276 
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825,907 

90^680 

400,719 

8,288,777 

942^ 

94,486 

1,207,941 

37,179 

l&6,8n 

14,823 


801888 

31,015 

7/»l 

149,319 

^50 

"^ 

410278 
7^18 

710/>14 

19,748 
1,071/169 
2,080,084 

9i8/tt5 

460,010 


190,996 

8,490^879 

8BIJ04 

86U21 

288^66 


41,648^191 


*  The  rate  at  which  all  articles  of  export  and  import  are  oAciallv  valued  was  fixed  in  1696,  but  an  account  of 
the  real  or  declared  value  of  the  exports  is  also  prepared ;  there  is,  however,  no  such  account  of  the  imports,  and 
therefore  their  official  value  alone  can  be  given. 

a9* 


402 


DESCRIPTIVE  GEOGBAPHY. 


Pamt  UL 


in.  Attoottt  of  Ite  OstBtitiM  of  tha  PriDdpftl  Artietot  of  ForoifB  uad  Cokmiftl  MerehftadiM  imported  iato, 
exported  ftoai«  uid  retained  tar  OoMomptioB  in  tlie  Uaited  Kiag*loB,  with  the  Nett  Beveaoe  aficniiaf  thereoa 
duriac  the  Tean  eaded  Mi  Jaauaiy,  1834,  aad  183S.--<Fiy«rf /aMuAed  *f  Btmrd  ti  Trmde,  toL  iT.  pp.  19-JS.) 


Book  L 


DENMARK. 


463 


IV.  Account  of  Um  BhipiiiJif  employed  in  tbe  Trade  and  Navigation  of  the  United  Kingdom  in  1834;  speciiying 
tbe  Number 'and  Tonnage  oTVeaMli  entering  Inwanb  and  clearing  Outwards  (including  tlieir  repeated  Voj- 
agee).  and  the  Number  of  their  Crews ;  separating  British  from  Foreign  VesseU ;  and  distinguishing  the  Navi- 
gation  with  each  Ck>untry. 
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CHAPTER  V. 

DENMARK. 

Dbocark  18  an  ancient  kingdom,  formerly  very  powerful,  holding  away  over  the  aurromad- 
ing  regions,  and,  as  a  predatory  state,  the  terror  of  all  Euro]^.  Though  now  reduced  to 
the  secondajry  rank,  her  situation  renders  her  of  importance  in  the  general  system  of  the 
Continent 

Sbot.  L — General  OutUne  and  Aspect. 

Denmark  consist^  mainly  of  an  extensive  peninsula,  shooting  out  fiom  the  nortli-west 
comer  of  Germany,  and  a  cluster  of  large  islands  to  the  east  of  the  peninsula.  The  northern 
shores  of  Denmark  approach  close  to  the  southern  point  of  the  Scandinavian  peninsula, 
bounding  the  great  interior  sea  of  the  Baltic.  She  commands  the  only  channel  by  whicli 
the  countries  around  this  sea  can  transmit  their  products  to  the  rest  of  Europe ;  a  circum- 
stance which  gives  her  some  consideration  as  a  maritime  state,  at  the  same  time  that  the  toll 
she  imposes  on  ships  passing  and  repassing  the  Sound,  is  productive  of  revenue.  The  Danish 
peninsula  is  termed  Jutland ;  and  the  islands  in  the  interior  of  the  Baltic,  interposed  be- 
tween, Jutland  and  Scandinavia,  are  Zealand,  Funen,  Odensee,  and  a  few  others  of  smaller 
note.  Denmark  holds  also  the  German  territories  of  Sleswick  and  Holstein ;  with  Iceland, 
the  Faroe  Islands,  and  some  settlements  on  the  coast  of  Greenland,  remnants  of  her  former 
maritime  power. 

The  extent  of  the  dominions  of  a  country  broken  into  such  a  variety  of  detached  portions 
can  wi&  difficulty  be  estimated.    The  only  compact  mass  consists  of  Jutlandi  Sleswick, 
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and  HoMeio;  bciand«d  en  tbe  weat  and  Donh  b;  the  Norlh  Sea  or  Gcnnan  Ocean ;  on  tba 
cut  In  the  ■oonda  which  tmta  die  entrance  of  the  Baltic;  on  the  Booth  b;  the  Elbe.  Tbii 
tnct  liea  genenllj  between  63^°  and  571°  north  latitude,  and  8°  and  11°  east  longitude. 
We  have  thus  a  lem^  erf*  280  niilea,  and  a  breadth  of  130.  The  total  area  of  the  Bankh 
moDBTchy,  is  about  SQ/NX)  B^oare  milea. 

The  Bur&ce  c^  Deninark  le  nearly  flat ;  fonninjE',  with  the  ezceptkm  of  Holland,  the  lowest 
part  or  the  great  [dain  of  Northern  Oennanj.  The  islands,  in  particolar,  in  man;  places, 
rJK  <xilj  a  few  fiiet  above  the  level  of  the  sea.  The  soil,  as  in  Uie  raet  cd*  this  plain,  ia  fre- 
quendr  sandy  and  maiehT ;  the  climate  humid,  though  not  liable  to  thoee  severe  troets  which 
prevail  in  the  interim  of  Scandinavia.  Hence  it  afiwds  good  pasturage,  and  its  aoil  ia&vour- 
aUe  to  the  growth  of  the  cnreerepecieed' grain. 

The  waten  rfDtnunark  coasist  cfaieflj  ofita  numerous  sounds  and  baja;  the  Sldtgerraek, 
wluch  comes  in  fnta  the  North  Sea,  and  sepaiatea  Jutland  &ran  Nomay;  liie  Categat, 
which,  mnning  soothwafd  nearly  at  right  angles  to  the  Skagerrack,  sepatatea  that  peninmla 
frotn  Sweden ;  the  Sound,  a  narrow  strait  at  the  extremity  of  the  Ca^gat,  between  Zealand 
and  Sweden,  and  which  finma  the  main  entrance  into  the  Baltic.     The  insular  and  penin- 


a  for  the  formation  of  any  ri 


•haUow'  but  extensive  lakes,  closely  b(»dering  oa  the  sea,  with  which  they  ii 
cMwmonicatc,  and  may  hence  be  regarded  as  bays. 

Skt.  XL — Natural  Qeograpkg. 

SrasKTT.  1. —  Beologif. 

Demmark.  The  gedogy  (^this  low  and  flat  coanti^  has  not  been  completely  ascertained, 

'  As  &T  aa  ia  known  at  present,  it  contains  neither  pnmitiva  dm^  transition  rocks :  the  only 

•ecmdaiy  deiwsits  are  Weald  clay,  and  the  various  members  of  the  chalk  formation ;  both  w 

which  are  graieraUy  covered  up  with  tertiary  eoils;  which,in  their  turn,  are  as  dee{dy  covered 


li:;^;;^^, 
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with  dituvium  of  sand,  ud  calcweoiu  lawn ;  which  Uu«r  u«  occuionOlj  concwled  ly  newe- 
atluviaj  depoaits. 

Iceland.  This  island,  ao  br  u  it  known  to  ^eolog-ista,  is  entirely  compoaed  ofigaigeoMt 
locki.  These  are  of  two  ctuaes;  viz.  Plutmuui  and  volcanic.  The  Plutonian  fonuationt 
are  grcenitone,  and  its  accompanying  rocks,  and  batall,  with  its  aasociatcd  tn^s,  amygda- 
loid^  du;.  or  all  the  rocb  of  the  trap  series,  amygdaloid  is  that  which  containa  the  greatest 
variety  of  minerals;  and  of  these  the  zeolites  and  calcareous  span  are  the  most  intereEting 
and  beautiful.  The  volcaoic  rocks  exhibit  the  usual  cbaraclen,  and  u  Iceland  are  qtiead 
around  in  vast  abundance. 

Faroe  IglatuU.  This  nnall  insular  group  consists  of  seveateen  lar^  inhabited  idajids, 
and  of  many  smalleri  with  and  without  inhabitanta.  In  none  of  the  inhabited  ■■V"^"  are 
the  most  elevated  summits  lower  than  1000  feet ;  the  highest  land  is  in  the  island  of  Osteme, 
which  rises  to  fully  2,800  feet  above  the  level  of  the  aea.  The  two  prevailing'  rocke  are 
gTtfnMtone  (doleritc)  and  ctayttone.  The  greenstone  is  sometimes  basaltic,  somettmea  por- 
phyrittc,  or  amygdaloidal.  The  claystone  is  red,  yellow,  luown,  and  green.  It  altematca 
with  the  greenstone,  in  beds  of  varying  thickness.  The  beds  of  greenstone  and  claystone 
of  the  group  all  incline  or  dip  towards  a  central  point  of  the  group,  rendering  it  probable 
that  the  islands  are  but  portiotie  of  one  whole.  The  tipper  surface  of  the  greenatooe  ii 
■laggy,  showing  that  the  mass  had  been  in  a  state  of  igneous  solutioa.  There  are  two 
principal  varieties  of  ^enstone ;  one  porphyritic,  with  crystals  of  glawy  felspar,  the  cAher 
without  the  porphyritic  structure.  In  some  of  the  islands  there  are  beds  of  ptteAcoof,  a— 
ciated  with  fire  clay,  slate  clay,  and  sphi 

The  bods  of  greenstone  and  slate  clay  ai 

porphyritic  greenstone,  which,  however,  do  not  appear  to  occasion  any  change  in  them  \  bat 
the  greenstones  are  changed  in  position  and  direction  by  the  invasion  from  below  <rf'  a 
conglomerated  rock,  a  kind  of  trap  tu&.  The  trap  rocks  of  the  Faroes  have  been  low 
celebrated,  on  account  of  the  splendid  zeolites  thejr  aSbrd:  some  species  of  this  beaatiral 
&mily  appear  to  be  daily  ibrming.  The  chloroptErite,  peridote,  and  p^cioua  opal  are  alaa 
productions  of  this  insular  group. 

BvaaBoT,  3. — Botany. 
Deranark  and  Sweden,  Nonoaif  and  Lapland,  the  Faroe  Island*,  and  Iceland, — the  latter 
fpving  a  name,  indeed  to  a  plant  equally  commmi  in  the  other 
r"'  countries.  Lichen  islondicus,  or  Iceland  Moas,  (^.  234.), — 

may  be  considered  imder  one  head,  so  ftr  as  regards  their 
vegetable  productions;  for  it  is  difficult  to  draw  on  exact 
line  of  demarcation,  and  even  of  these  the  very  nature  rf  oor 
work  does  hot  allow  us  to  treat  much  at  larse :  this  is  the 
less  to  be  regretted,  because  the  classical  works  of  Linnaeus 
and  Wahl«iberg  are  in  tbebands  of  every  botanical  student; 
and  they  contain  a  mine  of  valuable  information  in  the  flora 
LoppOTiica  and  Suecica  of  both  these  authors,  and  a  fund  of 
interesting  and  delighliiil  narrative  in  the  LaehetU  Lap- 
poniea  of  the  great  Swedish  naturalist.  TTie  various  writings 
of  CEder,  Vaht,  and  Homemann  afford  much  useful  matter 
relative  to  theplantsofDenmark.  The  ve^laticn  of  a  great 
portion  of  these  countries  may  be  consider^  the  same  as  that 
of  the  more  niHthem  and  motmtainous  ports  of  Great  Kilaiii. 
Yet  aa  the  northern  regions  of  the  continent  of  Europe  pre- 
oa  ud  Huh.  ^^^^  ^^  alpine  and  arctic  vegetation,  in  a  much  nwre  peiiect 

degree  than  islands,  we  should  scarcely  do  Justice  to  our  subject,  did  we  not  cfier  H>me  rft- 
marka  on  the  distribution  of  the  vegetable  productions  of  a  portion  of  that  more  intercatii^ 
and  extreme  northern  European  territory ;  namely  Lapland.  The  natural  boundaries  vfthw 
country  are  tbrmed  by  some  low  mountains,  about  500  feet  in  height,  at  a  di.<itance  of  from 
five  to  eight  Swedidi  miles  from  the  extremity  of  the  Gulf  of  Bothnia.  They  present  no 
naked  summits,  but  are  covered  with  forests  of  Spruce  Fit*  (Jig.  225.1 :  these  may  be  con- 
sidered aa  the  last  eubalpine  range  in  northem  Europe.  Commencing  in  the  south-east,  a 
little  beyond  the  lake  KemisU^k,  in  lat  67°,  it  tends  tovrards  Upper  Tomea,  and  near  to 
O&ver  Colix  m  the  west ;  stretches  south  to  Edifers,  in  Lulea ;  and  reaches  its  southermost 
point  at  the  Tafvelfjon,  in  Umean  Lapland,  laL  64°.  This  mountain  chain  exhibits  Calla 
palustria  (_fie.  226.),  (a  plant  of  a  poisimous  fimily,  closely  allied  to  the  Arum  moculaiam 
or  Wahe-robin,  and  to  the  Caladium  esculentum  of  the  tropics;  and,  as  with  them,  a  kindt^ 
bread  called  Missenbrod,  or  the  bread  of  famine,  is  made  by  the  lAplanders  than  the  roots); 
Sweet  gale*,  ctrnimon  Speedwell*,  Ox-eye%  Meadow  Pescure-giass*,  and  Carex  stellolata*. 
The  B^ch*  there  produces  its  leaves  in  the  beginning  of  June. 

■n  iitcrlik  an  IbOH  of  planU  (bund  alH  ]■  Britain. 


in  Umean  I^pland ;  and  it  yields,  begides  the  Spruce  Fir,  the  Meadow  Trefoil,  the  Lvsima- 
chia  thyrtiflora*,  Lily  of  the  VsUey*,  and  White  Water  Lily*,  which  grow  abandantly. 
Some  plants  which  ue  peculiarly  subslpttie  begin  to  appear,  as  Tc^eldia  p«luatji^  and  tjer- 


Tbe  upper  woody  district  is  distinffoisbed  by  theabaeaceof  the  last-mentioned  plants;  but 
the  fbr&ta  of  spruce  still  aboimd.  Where  the  Spruce  ceases,  in  places  of  warm  expoaure, 
th«  ui^ier  limit  of  this  region  is  iDdicated.  Its  boundary  in  Eemean,  Tornean,  and  PiteaD 
Lapland,  ie  more  distinctly  marked,  because  the  country  is  flatter,  end  destitute  of  deep 
Talleysi  but  in  such  ejtuations,  in  Lulea  and  Umeo,  the  Spruce  Fir  approaches  nearer  to  the 
A]pa,  and  the  aides  of  the  mountains  are  covered  with  it  There  its  utmost  northern  limits 
are  foond  to  be  at  Kyro,  near  tlie  great  lake  of  Gnare,  in  lat.  60°  north.  Here,  too,  ie  the 
nwat  »i»lhen)  boundary  of  many  well-known  plants,  euch  as  Trifblium  repent,  Festuca 
rubn*,  Rumex  aquaticus*,  the  Yellow  Water  Lily*,  and  seveial  other  aquatics.  Many 
alpioe  plants  commence,  as  Salix  glauca*,  extending'  south  to  the  middle  of  this  region, 
Salix  hiatata*,  confined  to  the  north,  and  Bortsia  alpina*.  with  Lychnis  alpina',  on  the  bank* 
of  the  streams.    The  culture  of  barley  still  succeeds;  but  scarcely  beyond  this  line. 

The  Bubalpine  mountains  in  this  region  are  very  dry  and  remarkably  gruveilj  and  stony; 
aboonding  in  that  pUnt  which  Linnsua  has  so  beaulitlilly  described,  in  his  Flora  Lamtonica, 
as  the  main  support  of  the  Rein-deer,  and  consequently  of  the  laplander.  Lichen  Rongife- 
rinus*  (Jig-.  227.],  or  Rein-deer  Mas.  Ill  could  the  lAplander  subsist  without  the  supplies 
afforded  by  that  useful  animal ;  it  is  his  sole  wealth.  Almost  the  raily  winter  food  of  thiaser- 
viceable  animal  Is  the  moM.  which  the  deer  are  so  fond  ol^  that  though  it  is  commonly  buried 
at  that  season  under  a  great  depth  of  snow,  yet,  by  scratching  with  their  feet,  and  difrging 
with  their  antlers,  they  never  tail  to  get  at  it.  In  short,  witlHnit  this  lichen,  both  the  rein- 
deer and  the  I^planaer  must  perish.  "Thus,"  adds  Linneus,  "Ihings  which  are  often 
deemed  the  most  insignificant  and  craitemptible  by  ignorant  men,  are,  by  Qie  good  providence 
of  God,  made  the  means  of  the  greatest  blessings  to  his  creatures."  Llnneus  azures  us 
that  this  lichen  grows  ao  luxuriantly  in  Lapland,  as  to  be  Ibund  sometimes  a  toot  in  heighL 

Bat  as  the  hills  scarcely  rise  to  tne  limita  of  perpetual  snow,  about  200  or  300  feet  higher 
than  the  woods  are  fixind,  they  are  fertile  in  such  plant*  as  flourish  in  a  dry  and  barren  aoil , 
vix.,  Hwizieria  cnnil««*.  Arbutus  alpina*,  Juucus  triSdus*,  Lycopodium  aJpinum*,  Atalea 
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,*  tnd,  tbwi^  me];,  Dispehaia  hippMiiea.  Here  the  Lichen  tutueoB  (_fig.  238.), 
_K,  or  Cudbew,  Abounds,  and  is,  both  ben  and  in  Sweden  and 

^^  Norway,  collected  and  exported  to  the  dye-tnanu&cturen. 

Wahlenberg  diBtinguidiea  by  the  lerm  "  Regio  sub^lvft- 
tica,"  or  partially  wooded  region,  that  where  the  Scotck 
Tit  groWB,  but  not  the  Spruce.  Thb  is  more  contixct«d 
than  the  olherregions,  and  moredifficult  lo  bedefined.  ft 
is  not  un&eqBCntly  eight  Swedish  miles  broad  in  northern 
Lapland ;  in  Kemea  exteodinf  to  nearly  70°  of  laL  Be- 
fore the  Scotch  Fir  ceases,  me  Carez  (^Itdn^uv  diaap- 

pears,  and,  in  the  more  northern  parts,  Pruag' "' 

DndinH.  Within  the  Fir  region,  the  beautiful  Pedi^^ 

appesia  scattered  thrcNigfa  the  woods;  Vi3.. 
Thalictmm  alptniun*  following  the  course  or  the  streams;  Salix  lanata,*  with  ^  . 
■olden  catkias,  at  the  margins  of  maiahes  and  epriogSi  and  also  Ranuncuias  lapppmcu& 
The  cultivatioo  of  barley  scarcely  succeeds,  and  the  colonists  are  miserably  poor.  T^e 
Birch  cornea  into  leaf  at  the  stunmer  solstice.  The  lakes  and  riven  have  an  eleva^^  of 
about  1000  feet  above  the  level  of  the  sea.     The  subalpine  region  still  yields  the  Bach* 

SBttuU  nUa),  though  other  trees  will  not  grow.  Its  upper  Iwundary  is  marked  by  the 
warf  stature  of  these,  where  thev  scarcely  attain  afeeight  ol  six  feet  The  Aepea*  (fopu- 
ha  tremvta)  and  the  Bird-cberrv  (Prvnut  Padiu)  cease  before  the  Birch :  the  Borbus  Aucu- 
pkria,*  or  Mountain  Ash,  extends  as  for.  The  Bitch  always  in  l^pland  reaches  to  a  much 
greater  elevation  and  more  northern  latitude  than  the  Scotch  and  Spruce  Firs.-  Its  limits 
are  iDore  essitv  determined ;  yet,  on  a  geograidiical  map,  they  are  with  difficulty  expressed 
because  the  Birch  ascends  to  the  alpine  regions,  circumscribe  all  the  mountains,  and  pene- 
trat«a  all  the  lesser  valleys;  thus  it  eitte^  almost  to  lat  71°  in  Western  Fitunark,  and 
stops  but  littlffthort  of  the  North  Caoe.  The  dry  portion  of  tLiB  tesioD  is  again  the  habi- 
tation tf  the  Lichen  rangiferinus,  and  of  Azalea  procumbens,*  LiuiLUi  sdcata,''  and  Juncoa 
triiidus.*  On  the  borders  of  Russia,  the  Birch  as  well  as  the  Scotch  Fir  extend  even  to 
the  Northern  Ocean. 

The  lower  alpine  region,  or  the  Lower  Alps,  commence  where  the  Krch  ceases  to  exist, 

and  where  the  snow,  not  of  perennial  duration,  except  in  eaves  and  hollows,  melts  before 

the  middle  of  July.    TlieTe  the  Diapensia  lapponica,  Silene  acaulis,*  and  Andromeda  hyp- 

noides  are  found.     The  Salix  mjrsmltes*  and  Dwaif  Birch  still  grow  erect     Nearly  the 

1^  same  vegetation  as  is  met  with  on  the  Lower  Alps  exista 

**"  upon  the  maritime  alps  of  Pinmark,  to  the  meet  northern 

^^^  -  prranontory,   with   this  difference   cmly,   that   the   steep 

«HPm  and  precipitous  rocks  harbour  mcae  moietoTo  and  snow, 

^W|^  and  the  affinity  is  preater  with  the  alpine  range  in  tha 

^^B  higher  mountains,  which  retain  the  snow  during  Uiewbde 

^.  Bummer,  the  partial  melting  of  which  creates  a  moist 

^^  and  even  a  boggy  soil.    Here,  therefore,  are  seen  the 

^  little  Dwarf  Wiriow*  ifig.  329.)  (Soiix  AerftacM,)  R«- 

O  nunculns  glacialis  and  nivalis,  Pediculsiis  hirsuta  and 

DmifWiiiow  flammea,  Htellaria   biflora,   E^rigeron   uniflorum;*  plants 

dwutwiHow.  eminently  alpine,  and  peculiar  to  those  situatiims; 

Beyond  these  is  the  region  of  perpetual  mow.     Towatils  the  Norwegian  Ocean,  another 

fbrm  of  the  i^ps  presents  itself;  lottj  moontains  without  any  plains,  circumscribed  with  wry 

narrow  zones,  which  Wahlenberg  defines  as  the  more  elevated  side*  of  the  alps,  reaching 

nearly  to  the  limits  of  perpetual  mow,  consequently  always  irrigated  with  Bnow-watei: 

they  nourish  a  few,  and  those  marriiy,  plants.     The  Ranunculi  (Crowfoots)  [vincipally 

The  lower,  or  less  elevated,  sides  of  the  alps,  generally  destitute  of  perpetnal  snow,  vield 
the  Dwarf  Birch*  in  the  mwster  spots ;  and,  cm  ue  drier,  Andromeda  hyfttioiiies,  the  Alpine 
Speedwell*,  Juncus  bifidus*,  and  uie  Procumbent  Azalea.* 

The  bases  of  the  alps  are  where  the  Birch  ^ws,  but  no  Pines.  Amon^  the  Birches, 
scarcely  six  feet  high,  the  Puiple  alpine  Saxifrage*,  with  Saxi&aga  nivalis  and  cemiu^ 
aboiiDd  in  the  moist  and  precipitous  places,  and,  in  those  that  are  more  dry,  Aspidium 
Lonchitii.  Tlie  lower  jMution  of  this  lone  affiDrds  tall  birches,  such  as  are  found  in  the  mwe 
northern  regima,  only  m  the  inmost  recesses  of  the  deep  bays,  and,  beneath  them,  Aspidinm 
Fitix  Hs^,  Oanunda  Struthiopteris,  the  Blue  Alpine  Sowtlustle*,  and  the  Red  Currant.* 

"Hie  maritime  alps  inchide  the  islands  and  promontories ;  so  exposed  to  the  winds  that 
they  derive  their  alpine  chsiacter  more  from  their  peculiar  situation  than  from  their  eleva- 
tion aho^  the  level  of  Hie  sea :  ajid  so  bare  are  they  of  trees  and  shrubs,  that  even  the 
Juniper  will  not  succeed  there.  They  are  almcrt  equally  destitute  of  the  more  alpine  shmb^ 
such  as  Andromedas ;  but  they  are  adorned  with  succulent  alpine  plants,  such  as  Sazifiaga 
oppcsitifolia*,  Bilene  acaulis*,  and  Dryas  octopelala.     Near  the  shore  occur  some  prodnc- 
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^ns  of  the  alpe  of  the  Booth  of  Europe,  such  as  Erigeron  alpioiun*,  Sednm  villonun*  and 
Gentiana  involucrata,  which  in  Lapland  are  found  nowhere  inland.  The  Norwegian  alps 
nourish  numerous  annual  plants ;  hut  the  dryer  ones  <^  Sweden,  remote^  from  the  sea,  are 
remarkable  for  the  little  alpine  shrubs,  particularly  Azalea  lappcAica,  which  scarcely  occurs 
in  Norway ;  Salices  alone,  such  as  8.  myrsinites*,  occupying  their  place. 

The  subalpine  spots  and  valleys  are  marked  by  the  presence  of  the  Pine ;  but  the  most 
extended  Fir  forests  are  only  found  at  the  heads  of  the  deep  inlets  of  the  sea,  in  narrow 
ravines,  sheltered  by  the  loftiest  mountainai  These  valleys  enjoy  a  much  milder  climate 
than  all  the  rest  of  Lapland :  there  are  fouii^  the  Caavallairia  verticillata*.  Campanula  lati- 
folia*  and  Fragaiia  veaca*,  in  abundance ;  but  no  alpine  plants  will  grow,  except  the  Starry 
Saxifirage*  (JSktxtfraga  gteUarid)  along  .the  margins  of  the  rills. 

A  more  interesting  account  of  the  ve^tation  of  Lapland,  at  different  elevations,  is^  imb- 
lished  bySir  J.  E.  Smith,  in  the  Appendix  to  the  Lachetis  Lapponica  of  Linneus.    It  is 

translated  from  the  Swedish  of  Dr.  Wahlenberg ;  his  **  Observations 
made  with  a  view  to  determine  the  height  of  the  Lapknd  Alps." 
(L)  On  approaching  the  Lapponese  mountains  {Fjau),  we  first 
reach  the  line  where  the  Spruce  Ffar  ceases  to  gtovK.  This  tree 
had  previously  assumed  an  unusual  ^peaiance ;  that  of  a  tall 
290  B^^i^^^f  pole,  covered  from  the  ground  with  short,  drooping,  dark 
branches :  a  ajkomj  object  in  these  desolate  forests !  The  Arctic 
Raspberry*  (J^,  iSO.)  (^Rubus  aretictui)  had  already,  before  we 
arrived  at  this  point,  ceaiBed  to  faring  its  firuit  to  maturity^  With 
the  Spruce  we  lose  the  Cinnamon  Rose  (Rosa  cinn«fiuMnea*),  and 
the  Twm-leaved  Soloman*s  Seal  (Omvtdloria  bifoUa),  &c. ;  and 
the  borders  of  the  lakes  are  stripped  of  their  ornaments  of  Reeds 
{Arundo  Phragmk^\  Lysimactua  tbyrsiflora*,  Galium  boreale^, 
and  Carex  globularis.  Here  is  the  true  station  of  the  Arctic  ColtcK 
foot  {Tutsuago  nived).  The  last  beaver-houses  are  seen  in  the 
rivulets ;  and  no  pike  nor  perch  is  to  be  found  in  the  lakes  higher 
up.  The  boundary  of  the  Spruce  Fir  is  8200  feet  below  the  line 
of  perpetual  snow,  and  the  mean  temperature  37°  of  Fahrenheit 

(2.)  Scotch  Fin^  {Pinu$  tylvestrii)  are  still  found,  but  not  near 
so  tall  as  in  the  lower  country.  Their  stems  here  are  low,  and  their 
The  Aretiiltvbeitir.  branches  widely  extended.  Here  are  seen  the  last  of  Ledum  pa- 
lustre*,  Salix  pentandra*,  Veronica  serpyllifolia*,  &c.  The  bogs  have  already  a  very  sterile 
appearance.  Kear  the  utmost  Wndary  of  the  Scotch  Fir  grows  Phaca  alpina.  Higher  up, 
hudly  any  bears  are  to  be  met  with ;  and  the  fruit  of  the  Bilberry*  does  not  ripen  well. 
The  Gwiniad  and  Grayling,  two  species  of  the  Salmon  tribe,  soon  alter  disappear  from  tho 
lakes.  The  upper  limit  m  this  xcme,  at  which  the  Scotch  Fhrs  cease,  is  2800  feet  below  the 
line  of  perpetual  snow,  and  the  mean  temperature  about  36°  Fahrei^eit  A  little  short  of 
this  point,  or  about  9000  feet  before  we  come  to  perpetual  snow,  Bkixley  will  not  ripen ;  but 
small  forms,  the  occupiers  of  which  live  by  grazing  and  fishing,  are  met  with  as  for  as  400 
foet  higher;  for  instance,  Naimaka  in  Enontekis,  anid  so  for  also  potatoes  and  turnips  grow 
large  enough  to  be  wordi  cultivating. 

(3.)  Beyond  this,  the  dwarf  and  stunted  forests  consist  only  of  Birch.*  tts  short,  thick 
stem,  and  stifi^  widely-spreading,  knotty  branchcM,  seem  prepared  to  resist  the  strong  winds 
from  the  Alps :  its  lively  l^ht  green  hue  is  delightful  to  the  eye,  but  evinces  a  weakness 
of  vegetation.  The  birch  forests  soon  become  so  low,  that  they  mav  be  entirely  commanded 
ftom  the  smallest  eminence.  Their  uppermost  boundary,  where  tne  tallest  of  them  do  not 
equal  the  height  of  a  man,  is  2000  feet  below  the  line  of  perpetual  snow.  This  zone  is 
therefore  much  wider  than  the  preceding.  Long  before  its  termination,  the  Alder*  (A/ntis 
incand)f  Uie  Bird-cherry*  {Prunut  Padtui),  and  the  Aspen  iPomtlus  tremul(^\  were  no 
more  to  be  seen.  A  little  before  the  Birch  ceases,  we  miss  the  Mountain  Ash*,  which  for 
some  time  had  not  presented  us  with  any  firuit;  the  Arctic  Bramble^  (^Rubus  aretictui)  was 
already  likewise  barren ;  the  Ling*  {Erica  vtdgaris),  Aconitum  Lycoctonum,  &c.  Y/here 
the  birch  forest  becomes  thinner,  the  reflection  of  the  heat  from  the  sides  of  the  mountains 
is  the  strongest  Here,  in  many  spots,  we  find  the  vegetation  ei  Sonchns  alpinua^,  Struthi- 
opteris,  and  Aconitum  Lycoctmium  remarkably  luxuriant.  The  drver  spots  now  become 
covered  with  the  Iceland  Moeaf*  (^Lichen  rangtferinwt) :  Tussilago  nigida  and  Pedicularis 
sceptrum-carolinum  extend  to  the  utmost  boundary  of  the  Birch.  Thus  far  only  the  Char 
(^Salmo  ahrinus)  is  found  in  the  lakes,  and  higher  up  all  fishing  ceases. 

(4.)  All  mountains  above  this  limit  are  called  Fjftll  (alps).  Near  rivulets,  and  on  the 
margin  of  bogs  only,  is  found  a  little  b^pshwood,  consisting  of  Salix  glauca*-,  whose  gray 
hue  aflbids  but  litUe  ornament  to  the  landscape.  The  lower  country  is  covered  with  the 
dark-looking  Dwarf  Birch*  {Bettda  nana\  which  still  retains  its  upright  position.  A  few 
Juniper  bomeef*,  and  some  plants  of  Salix  hastata*,  are  found  scattered  about  Every  hill 
is  covered  with  Arbutus  alpma*,  variegated  with  Andromeda  aieralea*>  and  the  Wintergreen* 
Vol.  L  40 


470  DBSCRIPnVE  GEOGRAPHY.  Pamt  m. 

{TVienttilit  europaa).  The  more  boggy  ground  ii  decorated  widi  Andnxneda  polifiJis*  in 
its  gretUmt  beauty,  and  Pedicularii  Isppoaica.  On  the  aidea  of  the  mountains,  where  the 
reflected  heat  bean  moet  power,  grow  VeKmica  alpin**,  Viola  biflora',  Pteria  criBpa',  and 
Angelica  archangel ica.*  This  zone  extends  within  1400  feet  of  the  line  of  perpetual  mmw. 
The  glutton  (_Mutfela  Otdo)  goes  no  higher  than  this.  The  berries  of  the  Cloudbeny 
(Rufcu*  Chanuemortii)  still  ripen  here,  but  not  at  a  greater  elevatim. 

(5.)  Now  DO  more  brushwood  is  to  be  seen.  The  -white  Salir  tanala*  is  not  above  two 
feet  high,  even  about  the  rivulets,  and  Saliz  mjrsiniles*  is  of  still  humbler  miwth.  TTie 
Dwart  Birch*  occopiee  the  dry  upots,  and  creeps  entirely  upon  the  ground.  The  hills  are 
clothed  with  the  rather  brown  than  green  Azalea  procumbens*,  and  A.  lappooica,  which 
give  this  zone  Its  most  peculiar  feature.  Verdant  spots  between  the  precipices,  where  the 
«un  has  the  greatest  power,  produce  LfcbDis  apetala*  Erigercra  unt9orum*,  Astiagaliu 
leontinua  and  montanus,  with  Ophrys  alpina.  In  bc^gy  places,  Aim  alpima*,  Carex  nstii' 
lata*,  and  Vaccinium  uliginosum*  are  observable.  The  iHily  berries,  however,  which  ripen 
at  this  degree  of  elevation  are  those  of  the  Crowbeny*  C£mpe(ruin  nigrTttu) ;  but  these  aiB 
twice  as  large  as  what  grow  in  the  woodlands,  and  better  flavoured.  The  upper  boundary 
of  this  zone  b  800  feet  below  the  line  of  perpetual  snow.  The  laplanders  scarcely  ever 
Ix  their  tents  higher  up,  as  the  pasture  fcs*  their  reindeer  ceaaes  a  very  little  way  alnve 
this  point.     The  mean  temperatare  is  about  34°  Fahrenheit. 

(6.)  Next  come  the  snowy  Alps,  where  are  patches  of  enow  that  never  melt.  The 
bare  places  between  still  produce  a  few  dark  shrubby  plants,  such  as  the  Cronberry*,  des- 
titute, however  of  fruit;  Andromeda  tetragooa  and  hypnoides,  and  Diapeniria  lapponica. 
Green  precipices,  exposed  to  the  sun,  are  decorated  with  the  vivid  azure  tints  of  Gentiana 
tenella  and  nivalis*,  and  Campanula  nniflora,  accompanied  by  the  yellow  Draha  atpina. 
Colder  and  marshy  situations,  where  there  is  no  reflected  heat,  produce  Pedicularis  hiisuts, 
and  Diyas  octopetola.*  This  zone  reaches  to  within  200  feet  of  the  limits  of  perpetual  and 
almost  uninterrupted  snow. 

CT.)  Beyond  it,  the  eternal  snows  begm  to  cover  the  ground,  and  we  soon  arrive  at  a  point 
where  only  a  few  dark  spots  are  here  uid  there  to  be  seen.  This  takes  place  on  the  alps 
of  Quickjock  at  the  elevation  of  4100  feet  above  the  aea ;  but  nearer  the  highest  ridge,  and 
particularly  on  the  Norway  side  of  that  ridge,  at  3100  feet.  Some  few  plants  with  succulent 
leaves  are  thinly  scattered  over  the  spongy  brown  surface  of  the  earth,  where  the  reflected 
heat  is  strongest,  quite  up  to  the  line  of  uninterrupted  snow:  these  are  Saxilniga  BtelUriH*, 
rivnlari^i  and  oppneltifolia* ;  Ranunculus  nivalis  and  glacialia;  Rumex  dig3mus*,  Judcob 
arcuatuB*,  and  Silene  acaulia.  The  mean  temperature,  at  the  boundary  of  perpetual  siow, 
is  82i'>  of  Fahrenheit. 

(8.)  Above  the  line  of  perpatual  snow,  the  cold  is  occasionally  so  much  tempered,  that  a 
few  planis  of  Ranunculus  glacialis,  and  other  similar  ones,  may  now  and  then  be  found  in 
the  clefts  of  some  dark  rock  rising  through  the  snow.     This  happens  even  to  the  height  of 
600  feet  above  that  line.     Farther  up,  the  snow  is  very  rarely  moistened,  though  some  um- 
bilicated  Ijchens  (^Oyrophora),  Slc.  still  occur  in  the  crevices  of  perpendicular  rocks,  even 
8000  feet  above  the  line  of  never-melting  snow.     These  are  the  extremes  of  vegetation, 
where  the  mean  temperature  eeeros  to  be  30°  fUirenheit.     The  Snow  Bunting  {EmbervM 
nimiiit)  is  the  only  living  being  that  visits  this  elevated  spoL 
ScBsxcT.  3. — Zoology. 
The  native  Zoolqjy,  in  conjunction  with  that  of  Norway,  has  been  ably  illustrated  by  the 
celebrated  Danish  naturaliat  Muller,  and  shows  that  the  Ikuna  of  those  kbgdoms  is  much 
richer  than  their  northern  and  ungenial  climate  would  lead  us  to  imagine.     The  tots]  num- 
ber of  land  quadrupeds,  including  the  domestic  species,  is  fbrty-OTie.     Amcoig  these  we  find 
the  lynx,  the  gtuttcn,  the  beaver,  the  leming,  and  the  flying  squirrel ;  together  with  four 
of  the  largest  deer  inhabiting  Europe ;  namely,  the  elk,  the  stag,  the  rein-deer,  and  the 
&llow-deer. 
The  Elk  (CfToas  AI«»)  (j^.  231.)  of  Europe  is  not  the  same  with  the  Moose-deer  of  Ame- 
rica: it  is  found  in  Europe  between  latitude  53°  and 
65° :  in  size  it  is  higher  than  a  horse ;  and.  to  sui^Ksi 
■   the  enormous  weight  of  its  horns,  sometimes  nearly 
fifty  pounds,  its  neck  is  short,  thick,  and  very  strong. 
Its  movements  are  rather  heavy :  it  does  not  gallop,  but 
ambles  along,  the  jobts  cracking  bo  much  at  every 
step,  that  the  sound  is  heard  to  some  distance.     During 
winter  it  chiefly  resides  in  hilly  woods )  but  in  summei 
it  frequents  swamps  and  the  borders  of  lakes;  often 

E'ng  deep  into  the  water,  to  escape  the  stings  of  gnats, 
.,  and  to  feed  without  stooping.     With  i^  enormous 
boms  it  turns  down  branches  of  trees,  to  feed  upon  the 
bark,  with  great  dexterity ;  and  these  are  also  used  ss 
f^^_  shovels,  to  get  at  pasture  when  covered  with  snow. 

1'he  young  are  so  simple  and  fearleas,  that  they  will 
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flufier  themselves  to  be  taken  by  the  hand.  An  unusually  large  elk,  killed  in  Sweden,  is 
said  to  have  weighed  1200  lbs.  These  animals  do  not  now  appear  to  be  employed  in  any 
domestic  office. 

The  Wolverine,  or  Glutton,  is  one  of  those  animals  whose  history  has  long  been  slutnided 
in  fiction  and  romance.  It  is  onlv  now  that  its  true  habits  have  been  given  to  the  world,  by 
that  enterprising  traveller,  Dr.  Richardson.  The  Wolverine  of  America,  generally  consi- 
dered the  same  with  the  European  Glutton,  feeds  chiefly  upon  beasts  that  have  been  acci- 
dentally killed ;  but  it  will  hunt  smaller  animals,  as  meadow-mice,  marmots,  &c.  and  occa- 
sionally attack  disabled  animals  of  a  larger  size.  In  its  gait  it  resembles  the  bear;  and, 
although  not  fleet,  is  very  industrious.  Mr.  Graham  observes,  that  it  does  more  damage  to 
the  small  fur  trade  than  all  the  other  rapacious  animals  conjointly ;  as  it  will  follow  the 
martin-hunter's  path  round  a  line  of  traps  extending  sixty  miles,  and  render  the  whole 
unserviceable,  merely  to  get  at  the  bait&  Yet  it  flies  from  the  face  of  man,  and  may  be 
killed  with  a  stick.    Its  total  length  is  not  more  than  two  feet  and  a  half. 

The  Birds,  according  to  Miiller,  amount  to  292  species:  the  greater  part  of  these  are 

^2Qo  common  to  the  northern  countries  of  Europe ;  but  the 

^^     "^^       Mocking  Jay  {Oorxm  if^faustus  Lin.)  0^.  232.),  and 

the  Nutcracker  {Nvctfraga  caryocatactet)  are  unknown 
in  Britain  and  more  southern  latitudes :  the  bill  of  the 
latter  is  shaped  much  like  that  of  a  woodpecker,  and  is 
said  to  be  used  for  breaking  the  shells  of  nuts :  whence 
its  name.  The  species  of  fish,  ftaai  the  maritime  nature 
of  the  region,  are  numerous. 

DameMtic  ammals.    It  appears  that  the  breeds  called 

^^^^^       the  lesser  and  greater  Danish  Dogs  are  much  more  com- 

Tb«  vuJ^iMj  °^*^  ^  other  countries  than  in  that  from  which  they 

have  been  named.  The  horses  and  cattle  are  of  very 
large-sized  breeds,  generally  called  the  Holstein.  The  greatest  number  of  oxen  seem  to  be 
bred  in  Jutland :  they  are  fattened,  during  sunmier,  in  the  rich  marshes  of  Holstem,  and 
driven,  in  the  autumn,  to  Hamburg. 

Sect.  IIL — J^tftoricoZ  Geography. 

During  the  early  period  of  the  middle  ages,  the  swarms  of  pirates  sent  forth  by  Denmark 
spread  desolatbn  and  terror  to  the  remotest  extremities  of  Europe.  Canute  king  of  Den- 
mark even  ascended  the  English  throne  in  1017.  Denmark,  at  tiie  same  time,  carried  on 
firequent  wars  against  the  contiguous  districts  of  Germany  and  Poland,  and  often  held  sway 
over  large  portions  of  them.  Bat  her  most  brilliant  era  was  the  reign  of  Margaret  of  Wal- 
demar,  sumamed  the  Semiramis  of  the  North,  who,  by  her  courage,  popularity,  and  address, 
succeeded  in  efiecting  the  union  of  Calmar,  which  placed  on  her  head,  and  on  that  of  her 
nephew  Eric,  the  crown  of  the  three  northern  kingdoms  of  Denmark,  Sweden,  and  Norway. 

The  decline  of  Denmark  began  in  the  thirteenu  century,  under  the  violent  and  tyranni- 
cal rei^  of  Christian  L  The  sanguinary  course  by  which  he  sought  to  punish  an  insurrec- 
tion or  the  Swedes  roused  all  the  dormant  spirit  of  that  brave  peo^e,  who  found  a  deliverer 
in  Gustavus  Vasa,  and  were  finally  freed  from  the  Danish  yoke.  During  the  two  following 
centuries,  Sweden,  led  to  victory  by  a  succession  of  heroic  monarchs,  rose  to  the  highest 
pitch  of  military  fflory ;  while  Denmark,  always  defeated,  was  stripped  of  many  of  her  most 
unportant  territones,  and  sunk  into  the  rank  of  a  secondary  state.  Still  she  successfully 
cultivated  maritime  commerce  and  shipping,  and  obtiuned  some  valuable  possessions  in  the 
East  and  West  Indies. 

In  the  great  crisis  [nroduced  by  the  conquests  of  Napoleon,  Denmark  was  thrown  into  an 
unfortunate  predicament  Placed,  as  it  were,  at  the  point  of  collision  between  France  and 
Russia,  she  could  with  difficulty  escape  being  crushed  between  them.  Circumstances  of 
peculiar  hardship  threw  her  into  the  arms  of  ramce,  to  whose  cause  she  adhered,  and  at  the 
great  contest  which  ended  in  the  down&ll  of  Napoleon,  she  became  a  victim.  First,  she 
was  deprived  of  Norway,  that  it  might  be  ceded  to  Sweden,  and  that  Russia  might  retain 
Finland.  Denmark  received  in  return  Swedish  Pomeranta  as  an  inadequate  compensation. 
Next,  she  was  requbred  to  exchange  Pomerania  for  Lauenburg,  a  territory  of  still  inferior 
extent  uid  value ;  but,  as  it  borders  on  Sleswick  and  Holstein,  it  has  rendered  her  dcmiinion 
more  compact,  and  extended  her  frontier  to  the  Elbe,  so  that  she  is  perhaps  rather  a  gainer 
bj  the  exchange. 

Sect.  IV. — Productive  Indu$try. 

The  agriculture  of  Denmark  is  conducted  under  considerable  disadvantages  both  of  cli- 
mate and  soil.  The  climate,  though  not  subject  to  severe  frost  or  intense  cold,  is  chill  and 
damp ;  and  the  land  consists  in  a  great  measure  of  sand  and  marsh.  Every  part  of  the  king- 
dom, however,  is  capable  of  some  cultivation,  and  occasional  tracts  of  luxuriant  fertility 
occur.    Such  are  the  islands  of  Zealand,  Laaland,  and  Falster ;  and,  in  a  still  greater  dogree. 
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the  SMHSOurt  of  Skawiek  uoA  HolBtem ;  tar  the  interHxr  u  urid  and  asiidy.  TTie  iodoatry 
of  the  peaiant  in  Denmark  Proper  Boflfen  many  severe  checks ;  he  has  been  bat  recently 
emancipated  from  personal  bondage,  and  is  stul  subjected  to  many  feudal  usages.  life- 
leases,  under  which  the  payment  is  made  in  produce  or  personal  sendees,  are  commoo.  The 
proprietors  are  generally  embarrassed,  and  unable  to  expend  much  on  the  improvement  of 
their  lands.  The  farmera  of  Holstein  and  Sleswick  cany  on  the  process  of  cultivation  with 
great  skill  and  activity.  The  chill  moisture  of  the  climate  is  less  fkvonrable  to  the  cultivap 
tion  of  wheat  than  o£  barley,  rye,  and  oats ;  all  of  which  afibrd  a  large  surplus  fer  exportar 
tion.  The  rearing  of  cattle  is  also  an  extensive  branch  of  industry,  though  too  little  attetfr* 
tion  has  been  paid  to  the  improvement  of  the  breeds,  unless  on  the  west  coast  of  Sleswick, 
on  whose  moist  and  rich  meadows  is  produced  what  bears  a  high  rqmtation  under  the  name 
of  **  Hamburg  bee£"  Over  dl  Denmark,  the  produce  of  the  <kiry  ferms  the  bads  of  a  large 
export  trade. 

The  manufectures  of  Denmark  are  extremehr  rude,  and  consist  chiefly  in  worldng  up  the 
flax  and  wpol  of  the  country  in  a  coarse  form  for  domestic  use.  A  great  proportion  a&o  of 
the  wool  is  exported.  Govenmient  have  employed  ffreat  efforts  to  raise  Denmark  to  the 
rank  of  a  manufiicturing  counti^ ;  and  some  febrics  m  the  diflbrent  kinds  of  cloth,  brandy, 
sugar-refining,  &c.y  have,  under  its  patronage,  been  set  on  foot  in  the  large  towns ;  but  these 
are  all  languishing,  and  with  diflSculty  support  foreign  competition. 

The  commerce  of  Denmark  is  in  a  moro  active  state  than  the  other  branches  of  industry ; 
though  it  is  still  not  such  as  to  give  her  a  prominent  place  among  the  powers  of  Europe. 
Thebasis  consists  in  the  exportation  dT  its  raw  produce.  The'  grain  exported  firom  Jutland 
and  the  islands,  at  an  average  of  seven  years  to  1827,  amounted  to  29,000  quarters  of  wheat; 
141,000  quarters  of  rye;  190,000  Quarters  of  barley;  43,000  quarters  of  oats.  The  lye 
was  chiefly  exported  to  Norway,  to  be  used  as  bread-corn,  and  the  barley  to  be  employed  in 
distillation.  The  value  of  these  articles  amounted,  in  1825,  to- <|2,d00,000.  That  of  batter 
and  cheese  exported  was,  in  the  same  year,  #1,300,000.  Holstein  and  Sleswick,  called  the 
duchies,  exported  at  an  average  also  of  seven  years,  78,000  quarters  of  wheat;  55,000  of 
rye;  75,000  of  barley;  ldO,0(Wof  oata  The  value  of  butter,  cheese,  and  salted  meat,  is 
still  ffreater.  Denmark,  from  its  situation  between  the  northern  and  middle  slates^  faaiB  s 
consiaerable  carryinf  trade  of  the  bulky  articles  produced  b^  the  former ;  and  has  also  a 
good  deal  of  ship-buuding.  Both  the  whale  and  herring  fisheries  are  likewise  carried  on  to 
some  extent 

SiOT.  V. — Political  Qeographp 

The  constitution  of  Denmark,  originally  fofunded  on  the  basis  of  the  most  complete  feudal 
independence,  to  the  extent  of  renderingtilie  monarchy  itself  elective,  underwent  a  com- 
plete change  in  1660,  when  FrederickllL  had  the  addroas  to  obtain  an  act  by  which  the 
crown  was  declared  hereditary,  and  himself  invested  with  supreme  and  absolute  power. 
The  sway  of  the  Danish  princes  has,  however,  been  exceedingly  mild  and  popular,  and  their 
despotic  power  exerted  m  a  manner  beneficial  to  the  people,  as  it  limited  the  oppressive 
rights  exercised  by  the  nobles.  These,  however,  continue  to  be  extremely  obnoxious; 
and  it  is  only  within  a  very  few  years  that  the  body  of  Uie  people  were  emancipated  frooi 
a  state  of  personal  slavery.  The  nobles  are  few  in  number,  consisting  cnly  of  one  duke, 
nineteen  counts,  and  twelve  barons.  The  king  himself  presides  at  £e  supreme  national 
tribunal. 

The  revenue  amountstofixmi  about |r7,500,000 to t8,000,00a  Thereis  a  nominal  debt  of 
$75,000,000 ;  but  the  interest  paid  upon  it  is  smalL 

The  mUitary  and  naval  establishments  are  on  a  scale  suited  to  a  greater  country  than 
what  remains  of  Denmark.  The  army  is  kept  up  to  nearly  4^,000  re^lar  troops  and  60,000 
militia.  The  navy  has  not  recovered  from  the  severe  shock  which  it  received  during  the 
last  war :  at  present  it  consists  of  six  ships  of  the  line,  six  frigates,  and  four  corvettes,  brides 
smaller  vessels.  The  sailors  being  all  registered,  no  diificuity  is  ever  found  in  manning  the 
navy. 

Sect.  YL-^CivU  and  Social  State. 

The  population  of  the  Danish  dominions  in  1832,  amounted  to  2,049,000;  of  which 
1,540,000  were  in  its  ancient  domain  of  the  islands  Jutland  and  Sleswick ;  404,000  in  Hol- 
stein; 40,000  in  Lauenburg;  51,000  in  Iceland ;  14,000  in  Greenland  and  the  Faroe  Islands.* 

National  character.  The  Danes  are  generally  quiet,  tranquil,  and  industrious.  The 
inhabitants  of  the  towns,  who  are  chiefly  engaged  m  trade,  have  a  great  share  of  the  patient, 
thrifty,  and  persevering  habits  of  the  Dutch«  The  peasantry,  poor  and  oppressed,  are  begin- 
ning, however,  to  raise  their  heads ;  and  the  nobles,  no  longer  addicted  to  tiiose  rude  and 
-  ^  ■  - 

**  The  Danifh  colonits  sre  Christiansborg  and  otber  ■tattoiw  in  Ckiinea,  with  44,000  infaabiUDtt ;  Santa  Chn, 
St.  Thomas,  and  St.  John  in  the  West  Indies,  with  47,000 ;  and  Tranqnebar  and  teetorieaon  tlw  OoroinuidW  i 
in  the  East  Indies,  with  60,000.— Ax.  Ed. 
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duinff  pursaitB  which  reodeTed  them  ooce  eo  fonnidaUe,  lire  moch  in  tbo  styls  of  opnlenl 
propnelora  in  other  Eunqieaii  countries. 

The  Lutheran  religion  wm  early  and  zealoualy  adopted  in  Denm&rk,  to  the  extent,  indeed, 
of  granting  toleration  to  no  other ;  but  the  liberal  principles  now  diffiised  throughout  Euiope, 
have  made  their  way  fully  into  that  country.  Science  was  at  one  era  aomewhat  brilliantly 
patronised  in  Denmark.  The  obeervaloiy  at  Orienbamn  was  the  theatre  of  many  of  the 
moBt  important  modem  obeervationH ;  and  Tjcho  Brabe  ranks  aa  one  of  Ihe  &theiB  of 
modem  astronomy.  (Elenschlager  and  other  writers  have  introduced  a  school  of  poetry  and 
dramatic  literature,  founded  upon  that  of  the  modem  Gemian.  The  goremment  has 
bestowed  a  laudable  attention  on  the  general  education  of  its  people,  and  baa  even  puped  a 
law,  requiring  every  child,  of  a  certam  age,  to  be  aent  lo  school.  The  Bcbools,  on  the  plan 
(^mutual  inetruclion,  amounted,  in  1829,  to  3500,  and  more  were  in  progress ;  there  are  aleo 
3000  grammar  and  pariah  schoolsL 

Sect.  VIL — Local  Geogritpky. 
The  local  divisiooa  of  continental  Demnaik  present  little  varie^  in  ccnaeqaeDee  of  the 
unifoirmity  of  its  surikce,  and  the  small  number  of  considerable  cities.   lis  divisiooa  are  Zea- 
land and  the  other  islands;  Jutknd,  Sleswick,  Holstetn,  lAuenburg )  with  the  remote  totip 
lories  of  Iceland,  Greenland,  and  the  Faroe  Islanda. 

Zealand  is  a  flat,  fertile,  and  extensive  island,  separated  from  Funen  by  the  Great  Belt, 
and  from  Sweden  by  the  Soand.  Including  the  capital,  and  chief  seats  of  trade,  itftnnsthe 
ino!4  important  part  of  the  Danish  dominions. 

Copenhagen,  {^g.  2330,  (in  Danish,  Kiobenbafii,  or  the  "  merchant  port,")  the  capital 
of  Denmark,  is  situated  on  the  east 
coast  of  2^^lBnd,  with  the  island 
cS  Amak  opppodle  to  it,  and  Beve> 
lal  IjtUe  lakes  in  its  vicinity.     lU 
walls  encloee  a  circuit  of  five  milea, 
a  great  part  of  which,  however,  ia 
covered  with  open  spaces,  and  with 
the  harbour  and  doclu.   The  boiwei^ 
with  a  few  exceptions,  are  built  d 
brick,  plastered  over,  and  painted 
in  different  cokiuie.    The  number 
of  inhabitants  is  about  115,000; 
the  houses  are  lofty,  and  contain 
many  fiimilies  in  each.     The  city 
is  divided  into  three  ports;  the  old  town,  which  cimtains  the  greater  part  of  the  pc^KilBtiba; 
the  new  lawn,  in  which^e  all  the  finest  edifices;  and  the  port,  or  Christian'B  Haven.     In 
the  midst  of  the  principal  square  is  the  bronze  statue  of  Frederick  V.,  weighing  45,000  tbo. 
This  square,  with  the  adjoining  one  called  the  King's  Mark  Place,  surrounded  ^  the  palace 
of  CbaJlottenborg,  the  tbeatre,  the  principal  hotel,  and  other  stately  buildings,  &sma  the 
handsomest  part  of  Copenhagen.     The  cathedral  was  destroyed  during  the  bombardment  by 
the  English,  sihI  is  left  in  ruins ;  but  the  Frue  Kirke  is  an  elegant  Grecian  edifice,  215  feet 
by  180,  with  a  Doric  portico,  and  fiir  which  Thorwaldsen  is  preparing  statoesof  the  apostles 
and  evange1ist&     The  palace  of  Rosenborg,  though  now  unoccupi^,  contains  an  extraor- 
dinary display  of  jewels,  precious  sttaies,  andporcelain.     The  collections  in  science  and  art 
are  equal  to  those  of  the  greatest  capitals.     The  king  has  a  library  of  400,000  volumes,  with 
mmieroue  manuscripts  )llu!'tnitive  oi  the  history  and  literature  of  the  North,  as  well  as  those 
brought  by  Niebuhr  fi*am  the  East;  an  extensive  museum  of  northern  antiquities;  a  gallery 
of  pietorea,  comprising  some  fine  specimens  of  the  greatest  masters,  and  a  numerous  collec- 
tion of  engravings.     Tlie  University  of  Copenhagen,  a  highly  respectable  institutiMi,  has  a 
Taluable  library  of  about  100,000  volumes,  and  an  excellent  collection  of  uoithem  manu- 
script.    The  arsenal  is  said  to  equal  that  of  Venice  in  beauty,  and  to  surpass  it  in  extent. 
The  mint  throws  OS  200  pieces  in  a  minute. 

The  other  towns  in  Zealand  and  the  islands  are  of  comparatively  small  magnitude.  Bos- 
child,  the  ancient  capital  of  Denmark,  which  contained  once  thirty  convents  and  thirty 
chorchea,  is  now  remarkable  only  for  its  Gothic  cathedral,  in  whose  vaults  are  deposited  the 
remains  rfthe  kings  of  Denmark.  Several  of  the  monuments  are  fine.  Elainore,  with  its 
castle  of  Cronborg,  is  important  from  its  situation  on  the  Sound,  which  being  commanded 
by  the  castle,  the  government  is  enabled  to  levy  what  are  called  the  Sound  dues.  The  pas- 
sage to  Hetainborg,  in  Sweden,  may  be  made  in  half  an  hour.  Elsinore,  from  its  favourable 
situation  and  good  roadstead,  carries  on  a  cimsiderable  commerce,  and  contains,  among  its 
inhabitants,  many  British,  Jews,  and  even  Mahometans.  It  has  a  handsome  cathedral,  with 
scene  fine  tmnbs.  Population  7000.  At  Cronborg  is  shown  the  chamber  in  which  the 
unfortunate  Matilda  was  confined.  This  castle  commands  a  noble  view  ovet  Ihs  sea,  th» 
Vol.  L  40»  SK 
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iaUnda,  ud  the  cmxaita  coast  of  Swedea  The  terrace  from  which  these  are  Tiewed 
recalls  to  tlie  English  reader  Ihe  first  scenes  of  >lainlet,  the  tradition  of  whose  stoij  is  still 
prevalent  here.  Soroe,  in  the  bterior,  surrounded  by  a  line  countr]',  has  a  noble  academy ; 
and  contains  the  tombs  of  Eric,  Canute,  and  other  princes.  Odeitsee,  the  capital  of  Fimen, 
has  a  college,  and  is  rather  a  thriving  town,  with  nianu&ctures  of  woollen  and  soap.  Nje- 
borg,  in  Funen,  and  Corsoer  in  Zealand,  derive  smne  importance  Irom  their  situation  on  the 
passage  or  the  Great  Belt;  aod  Middelftrth,  in  the  fbimer  ialand,  from  the  passage  of  the 
Little  Belt 

The  towns  oT  Jutland  are  of  small  interest,  and  ha*e  been  little  observed,  with  the  excep- 
tion of  those  which  lie  on  the  high  road  IVom  Hambor^  to  Ct^nha^n.  Aalborg,  near  the 
northern  extremitv,  ia  the  seat  ofone  of  the  four  bisho^ics;  and,  bemg  situated  on  a  narrow 
arm  of  the  sea,  with  a  good  harbour,  carries  on  some  trade.  AarhnnH,  tm  the  eastern  coast, 
if  the  seat  of  another  bishopric  |  attd,  being  in  the  midat  cf  a  fertile  country,  exports  some 
grain.  Population,  5,0OI>.  Coldbg  derives  some  importance  than  its  vicini^  to  the  pajtaage 
of  the  Little  Belt     Wiborg  and  Ripen  are  also  deserving  of  mention. 

In  Sleswick,  the  city  of  uiat  name  is  agreeable,  though  irregularly  built  Its  cathedral, 
with  numerous  monuments  of  ancient  dukes,  is  viewed  with  interest  f^emiAioig',  on  adeep 
and  winding  haaf,  or  bay,  with  an  excellent  harbour,  poeeesseB  a  much  greater  cooimercial 
importance,  while  it  carries  on  the  communicaticii  with  the  Baltic :  it  has  15,000  inhabitants; 
Tonningen,  on  the  other  side,  near  the  mouth  of  the  Eyder,  communicales  with  the  coon- 
tries  situated  round  the  German  Ocean ;  and,  t^  the  caim  of  Holetein,  it  has  luw  a  water 
communication  with  the  Baltic. 

Holstem,  the  most  southern  province  of  Denmarh,  ranks  as  a  port  of  the  German  em]Mte, 
to  which  it  once  belonged,  and  gives  to  the  king  of  Denmark  a  vote  in  the  diet  Reaching 
to  the  Elbe,  and  being  more  in  the  commercial  circle,  it  has  a  considerably  brisker  trade  than 
the  northern  or  peninsular  territory.  Altmia,  a  few  miles  below  Hamburg,  ia  a  repelitioa  of 
that  city  on  a  smaller  scale ;  having  25,000  inhabitants,  busily  empbyed  in  the  commerce 
t^  the  Elbe,  in  ahip-buiiding,  and  b  seveinl  manubctures.  Gluckstadu  about  twenty  miles 
lower,  thou^  inferior  in  extent  <"  a  handsome  and  regular  town,  with  considerable  naval 
Mtabliahmenta.  Kiel,  on  the  eastern  or  Baltic  coast,  has  an  excellent  harbour,  and  derives 
importance  tVom  its  situation  at  the  extremity  of  the  canal  which  connects  the  eaGtem  and 
wfwtem  seas.  It  contains  an  university..  lAuenburg,  a  level  tract  intersected  with  several 
amall  lakes,  thourh  it  rounds  the  Danish  borders,  does  not  poEeess  much  importance,  either 
in  itself  or  its  litUe  capital,  with  3,000  bhabitants. 

Iceland,  an  appendage  of  the  Danish  crown,  unimportant  in  a  political  view,  but  interest- 
ing from  its  physicaj  ajid  moral  aspect  is  situated  m  the  Northern  Ocean,  on  the  border  of 
the  arctic  circle,  and  at  the  iarthest  verge  of  the  civilized  world.  It  is  a  large  island,  220 
miles  in  length,  and  210  m  breadth;  containing  about 40,000  square  mile&  Iceland  belongs 
bj  its  situation,  to  the  polar  world ;  and  the  mountain  chaina,  from  3000  to  6000  feet  high, 
with  which  it  is  everywhere  intersected,  give  it  a  still  more  severe  and  Hem  character. 
Barley  is  the  only  grab  that  can  be  raised,  and  this  only  in  patches ;  cabbages,  and  a  few 
other  imported  ve^tablea,  may  be  produced,  but  b^  no  means  in  perfection.  The  dependence 
of  [he  inhabitants  is  chiefly  upon  the  abundance  offish  which  the  suirounding  seas  affiird ;  bo 
that  the  mlerior,  comprising  about  half  of  the  island,  ia  a  desert  of  the  most  dreaiy  character. 

The  mouDtab  phenomena  of  Iceland  are  very  striking.  According  to  Glieman.  th« 
jokuls,  OT  hiUa  covered  with  ice,  rise  to  the  fbllowing  heights :  Oerefe,  6240  feet ;  Snafell, 
4572;  Rndfiill,  5368;  Hecia,  5210;  Eya- 
fiall  Oeater,  5794.  All  these  mountains 
are,  at  the  same  time,  glaciers  capped 
with  ice  which  never  melts;  but  uiese 

fflacieia  consist  not,  like  those  of  Switzer- 
md,  of  great  masses  sloping  down  from 
upper  regions  of  the  tnountaina  to  the  val- 
leys; they  are  the  snows  of  wbter  melted 
and  frozen  where  they  fall.  Beneath  this 
mantle  of  ice  and  snow  bums  a  perpetoal 
„   -^  fire,  which  in  every  part  of  the   island 

bursts  forth  m  the  most  strange  and  fear- 
fid  phenomena-  Hecla  (fig.  2Si.\  with  its  flaming  volcano,  ia  the  moat  celebrated ;  but  its 
eruptions,  of  which  six  have  occurred  in  the  conrse  of  a  century,  are  at  present  suspended. 
There  are  six  other  volcanoes,  which,  in  the  course  of  a  century,  have  emitted  twenty 


TheGeyi 


The  Geysers  form  a  phenomena  strikingly  characteristic  of  Iceland,  and  rank  with  the 
moat  extraordinary  that  are  produced  on  any  part  of  the  globe.  They  consiat  of  fountains, 
which  throw  up  boiling  water,  spray,  ajid  Tapour,  to  a  great  height  into  the  air.  The  erup- 
lioos  are  not  continuoua,  but  amKHmee  their  appinch  bj  a  sound  like  that  of  eubteiraneoua 


Book  1,  DENMARK.  Alfy 

tbimder;  iinmeditlAlj  aAer  which,  >  column  of  water,  accomptnied  with  pradi^oua  volumes 
$35  of  steam,  burets  fortli,  and  rushes  up  to  the  height  of  fifty, 

sixty,  ninetj,  or  even  a  hundred  and  fifty  feet  The  wat«r 
soon  ceaees ;  but  the  spray  and  vapour  coDlinue  to  play  in 
the  air  fer  several  hours,  and,  when  illuminated  by  the  bud, 
produce  the  most  brilliant  rainbows.  The  largest  stones, 
when  thrown  into  the  oriRce,  are  instantly  propelleJ  to  an 
amazing  height,  and  remaining  often  for  some  minutes 
within  the  iiSuence  of  the  steam,  rise  aixl  fall  in  singular 
alternation.  Stones  thrown  into  the  fbunbun  have  the 
remarkable  effect  of  acting  as  a  etimulug  to  the  erup- 
tion, and  causing  it  to  burst  from  a  state  of  tnmquUiitj. 
I  The  basin  of  the  Great  Geyser  Utg.  235.),  is  of  an  oval 
i  form,  with  diameters  of  finy-ei^t  and  siity-four  feet 
I  Every  spot  around  the  Geysere  is  covered  with  variega- 
ted  and  beautiful  petri&ctions.  Leaves,  grass,  rushes, 
are  converted  into  whil«  stone,  preserving  entire  every 
fibre. 

The  Sulphur  Monntains,  with  their  caldrons  of  boiling 

Omi  Oftht.  mud,  present  another  phenomenon  which  the  traveller  b^ 

holds  with  the  ulmoet  astonishment.     These  consist  chiefly  of  clay,  covered  with  a  crust, 

which  is  hot  to  the  touch,  and  of  sulphur,  from  almost  every  part  of  which,  gas  and  steam 

are  perpetually  escaping.     Sometimes  a  loud  noise  guides  the  traveller  to  a  spot  where  cal- 

drons  of  black   boiling   mud  (Jig. 

236.),  largely  impregnated  willi 
this  mineral  substance,  are  throw- 
ing up,  at  short  intervals,  their 
eruptions.  That  on  the  Krabia, 
observed  by  Mr.  Henderson,  had  a 
diameter  equal  to  that  of  the  Great 
]  Geyser,  and  rose  to  the  height  of 
:  thirty  feet  The  situation  St  the 
spectator  here  is  not  only  awful,  but 
even  dangerous;  standmg,  as  Sir 
George  Mackenzie  observes,  "on  a 
support  which  feebly  sustains  him, 
over  an  abyss  where  lire  and  brim- 
Btcde  are  in  dreadful  and  incessant 
CiUna  of  Bailiw  MarL  action." 

The  civil  and  social  state  of  Iceland  presents  features  no  less  interesting.  It  was  dis- 
covered about  the  year  840,  by  Nadod,  a  Danish  pirate.  After  its  settlement  it  became  a 
little  independent  republic ;  ijid  the  arts  and  literature,  driven  before  the  tide  of  barbarism, 
which  then  overwhelmed  the  rest  of  Europe,  took  refiige  in  this  remote  and  frozen  clime. 
Iceland  had  its  divines,  its  annalists,  its  poets,  and  was  for  some  time  the  most  enlightened 
country  then  perhaps  existing  in  the  worU.  Subjected  first  to  Norway,  in  1261,  and  after- 
wards to  Denmark,  it  lost  the  ^irit  and  energy  of  an  independent  republic.  Yet  tha 
diSnsioD  of  knowledge,  even  among  the  lowest  cUse,  which  took  place  during  its  pre*- 
peroui  period,  still  exists  in  a  degree  not  paralleled  in  the  most  enlightened  of  other 
nstiau.  Hen  who  seek,  amid  the  storms  of  the  surroundine^  ocean,  a  scanty  provisioD 
fcff  tbeir  &milies,  possess  an  acquaintance  with  the  classical  writings  of  antiquity,  and 
a  sense  of  their  beauty.  The  traveller  finds  the  guide  whom  he  has  hired  able  to  bold  a 
cnoverMitkin  with  him  m  lAtin,  and  on  his  arrival  at  his  miserable  place  of  rest  for  the  night, 
is  tddressed  vrith  fluency  and  elegance  in  the  same  language.  "  Tne  instruction  of  bis  diil- 
dren,"  says  Dr.  Holland,  "forms  one  of  the  stated  occupations  of  the  Icelander;  and  while 
the  little  hut  which  he  inhabits  is  almost  buried  in  the  snow,  and  while  darkness  and  deeo- 
laticn  are  spread  nnivemlly  around,  the  light  of  an  oil-lamp  illumines  the  page  fiom  whkJi 
be  reads  to  his  &mily  the  lessons  of  knowledge,  religion,  and  virtue." 

The  Faroe  Islands  compose  a  grou^  in  the  Northern  Ocean,  between  61°  15'  and  62°  20' 
N.  laL,  to  the  N.  W.  of  Shetland,  which  they  resemble.  The  principal  are  Stromsoe,  Osteroe, 
Suderoe,  and  Norderoe,  with  the  smaller  islands  of  Nalsoe,  vagoe,  and  Sandoe.  Their  coIt 
wealth  is  produced  bv  the  rearing  of  sheep,  fishing,  and  catching  the  numerous  birds  which 
cluster  round  the  rocks.  With  uie  surplus  of  these  srticles  they  supply  their  deficiency  of 
groin.    Tborsham,  on  Stromsoe,  is  the  only  place  that  can  be  called  a  town. 
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CHAPTER  VL 

SWEDEN  AND   NOHWAT. 

SwxDKif  and  Norway,  now  united  into  one  kin^om,  form  an  extensive  region,  stretching 
iWim  the  utmost  verffe  of  the  temperate  zone  fiir  into  the  frozen  range  <^  the  arctic  circle. 
Along  the  north  and  west  stretch  the  wide  shores  of  the  Frozen  Ocean,  so  far  as  yet  known. 
The  south-west  point  of  the  kmgdom  borders  on  the  North  Sea  or  German  Ocean.  The 
Baltic  and  the  Giilf  of  Bothnia  enclose  it  on  the  south  and  east;  so  that  it  forms  an  immense 
peninsula.  The  isthmus  by  which  it  is  joined  to  Russia  is  above  200  miles  broad,  bat  ao 
closely  barred  by  mountains  and  frozen  plains,  that  the  kingdom  is  nearly  inaccessible, 
except  by  sea. 

Sbct.  I. — Oeneral  Outline  and  Aspect. 

This  kingdom  is  of  vast  extent  Its  len^,  from  the  extreme  point  of  Scania  to  the  North 
Cape,  is  1560  miles.  Its  breadth,  from  the  extreme  points  of  the  provinces  of  Stockholm 
on  the  east,  and  Bergen  on  the  west,  will  little  exceed  350  miles.  Its  area  is  297,000  square 
miles.  Of  this  large  territory,  scarcely  a  half  can  be  considered  as  belonging  to  the  civi- 
lized world.  The  Laplander,  who  derives  his  whole  subsistence  fiom  the  rein-deer,  can 
hardly  be  included  widiin  the  pale  of  civilized  society.  Even  the  southern  districts  have  a 
rugged  and  repulsive  aspect,  when  compared  to  almost  any  other  European  state.  Forests 
of  tali  and  e;loomy  pine  stretch  over  the  plains,  or  hang  on  the  sides  of  the  mountains ;  the 
ground  for  nve  months  in  the  year  is  buried  under  snow ;  cultivation  appears  only  in  scat- 
tered patches,  and  was  long  <^uite  insufficient  to  furnish  bread  to  the  inhahitanta 

The  mountains  consist  chiefly  of  the  dark  and  lofly  chain  of  the  Dofrines,  which  were 
for  ages  a  barrier  between  the  two  separate  and  hostile  states  of  Sweden  and  Norvray,  but 
are  now  included  within  the  united  kingdom.  It  commences  near  Gottenburg,  on  a  low 
scale,  and  becomes  much  more  elevated  in  passing  through  Norway,  where  some  of  its  pin- 
nacles exceed  8000  feet  Chains  of  secondary  elevation  run  through  Lapland ;  but,  in 
approaching  the  North  Cape,  they  again  rise  as  high  as  before,  and  &ce  the  polar  seas  with 
clifls  of  prwiigious  magnitude. 

The  rivers  are  numerous,  Sweden  being  a  country  profusely  watered ;  but,  as  they  rise  in 
the  Dofrines,  and  traverse  the  divided  breadth  of  the  peninsula,  they  seldom  attain  any 
material  length  of  course.  The  largest  is  the  Dahl,  which  crosses  Dalecarlia,  and  fiiUs  into 
the  sea  at  Geffle,  after  a  course  of  260  miles.  The  most  important  as  to  navi^tion  are  thoae 
which  form  the  outlet  to  the  lakes,  particularly  the  Gotha,  reaching  from  &e  lake  Wener 
to  Gottenburg.  The  Glomme  and  tne  Dramme  are  pretty  considerable  rivers,  running 
ftom  north  to  south,  and  down  which  considerable  quantities  of  timber  are  floated.  Lapland 
pours  a  number  (^  large  streams  into  the  head  of  the  Gulf  of  Bothnia ;  but  theee  are 
usually  chained  in  ice,  and  at  no  time  can  be  subservient  to  the  purposes  of  agriculture  or 
havigation. 

Lakes  form  the  grand  depository  of  the  surplus  waters  of  Sweden.  The  Wener  bears 
almost  the  character  of  an  mland  sea,  and  the  completion  of  the  canal  of  Tr61hfttta,  by 
enabling  its  coasts  to  communicate  by  the  Gotha  with  Gottenburg,  has  given  them  ahnoet 
the  full  advantages  of  a  maritime  site.  The  Wetter,  though  equal  in  length,  covers  not; 
nearlv  so  great  an  extent  of  ground.  M&ler,  or  Malar,  is  a  narrow,  winding  loch,  or,  more 
strictly,  a  bay,  running  sixty  miles  into  the  interior  from  Stockholm,  to  whose  environs  its 
variegated  and  rocky  shores  give  a  beautiful  wildness.  Small  lakes,  enclosed  between  hills^ 
are  m  very  fi^uent  occurrence,  both  in  Norway  and  Swedea 

Sscrr.  IL — Natural  Qeography, 

SmnsoT.  1. — Cteciogy, 

(1.)  GiOLOOT  OF  Sweden. — ^L  JPrtmt^tve  rocks.  Granite  occurs  in  the  mountains  of 
J&mtland,  in  Herjeadalen,  in  Lulea  Lappmark,  in  Pitea  Lappmark.  It  occurs  also  in  the 
plains,  without  any  covering  of  other  rocks,  as  in  Upland,  Westmanland,  Sudermanland,  and 
a  part  of  East  and  West  GktUiland.  It  passes  into  gneiss  and  syenite.  Gneiss  occurs  in 
many  places  in  Sudermanland,  East  Gothland,  &c.,  with  beds  of  copper  and  iron  ore.  Mica 
slate  abounds  not  only  in  the  principal,  but  also  in  the  subordinate  cnains,  and  contains  the 
greater  number  of  the  metedliforous  beds  met  with  in  Sweden.  It  often  alternates  with  vast 
beds  of  primitive  limestone,  quartz,  &c.  In  the  high  mountain  ridges,  the  strata  of  this 
rock  are  generally  dii^xned  at  an  an^le  of  45^ ;  while  in  the  subordinate  chains  they  are 
vertical.  In  many  places  it  abounds  m  garnets,  when  it  is  known  under  the  name  noorA:<i, 
or  murksteifiy  tiie  garnet  rock  of  geologists.  Clay  slate  occurs  sparingly :  talc  tiate,  in 
several  quarters,  occurs  hi  c(»siderable  abundance.  Porphyry  occurs  only  in  Smaland, 
where  the  basis  is  a  quartzy  homstone  {hdUefiinta)  with  embedded  crystals  of  felspar,  and 
grains  of  quartz.     Primitive  limestone  occurs  generally  in  the  secondary  mountain  chains, 
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biit  seldom  in  the  neighbourhood  of  the  central  chains.  It  is  mixed  up  with  hornblende, 
tremolite,  quartz,  serpentine,  garnet,  magnetic  ironstone,  and  mica.  It  is  often  metalliferous, 
containing  g^ena,  copper,  and  iron  pyrites.  Serpentine,  with  the  exception  of  masses  in 
some  metalliferous  beds,  seldom  occurs  pure :  it  is  often  mixed  with  limestone,  when  it 
occurs  in  primitive  limestcme.  Quartz  rock  occurs  either  pure,  and  in  whole  mountains,  as 
in  Dahlsland,  Smaland,  and  many  other  places ;  or  it  alternates  with  mica  slate,  as  in  Dahls- 
land,  and  also  in  the  metalliferous  beds  of  Persberg  and  Klacka.  The  limestone  of  Dane- 
mora  contains  mica  slate.  It  also  occurs  in  veins  in  granite  and  mica  slate,  &c.  Porphyri- 
tic  quartz,  a  granite  rock,  with  embedded  grains  and  crystals  of  felspar,  occurs  in  Smaland, 
Tomea  lappmark,  &c.  Primitive  trap.  Of  this  interesting  group  of  rocks,  the  following 
kinds  are  met  with ;  viz.  hornblende  rock,  hornblende  with  felspar,  and  hornblende  with 
mica. 

II.  Transition  rocks.  Conglomerate  and  sandstone,  which,  in  some  places,  are  covered 
with  transition  Ihnestone,  occur  in  Jamtland,  Tomea  Lappmark,  Angermanland,  Dalecarlia, 
Schdnen,  islands  in  the  Lake  Wetter,  East  and  West  Gothland,  Nerika,  Dalamia.  Transi- 
tion porphyry :  in  the  parish  of  Elfdal,  in  Dalarnia.  The  basis  is  of  the  nature  of  horn- 
stone.  It  rests  upon  transition  sandstone,  and  is  covered  by  syenite,  porphyry,  and  transition 
greenstone.  Greywacke  slate  lies  upon  sandstone,  and  is  covered  by  transition  limestone. 
It  sometimes  contains  coal,  and  then  passes  into  a  kind  of  shale.  It  also  contains  fessil 
remains  of  marine  animals.  Transition  limestone  occurs  in  Gothland,  (Eland,  Schdnen, 
East  and  West  Gothland,  Nerika,  Dalamia,  and  Jamtland.  In  the  regular  succession,  it  lies 
immediately  upon  alum  slate,  but  in  Gothland  directly  upon  sandstone.  It  is  seldom  covered 
by  other  rocks,  excepting  in  West  Gothland,  where  it  is  covered  by  clay  slate  and  green- 
stone. It  contains  many  different  petrifactions,  as  orthoceratites,  ammonites,  anomites,  echi- 
nites,  corallites,  and  entrochites.  Its  colour  is  commonljr  gray,  or  bluish  gray,  and  reddish 
brown,  oflen  varied  with  veins  of  a  green  colour.  Transition  trap  is  the  youngest  rock  of 
the  transition  class  in  Sweden.  In  Elfdal  it  rests  upon  porphyry ;  upon  transition  clay  slate 
and  alum  slate  in  Eennekulle,  Billengen,  the  Hunne  and  Halleberge,  and  others,  in  West 
Gothland. 

m.  Secondary  rocks.  The  mountain  chain  around  Helsin^borg,  in  Schdnen,  is  composed 
of  secondary  sandstone.  It  contains  beds  of  slate  clay,  bitummous  shale,  and  black  bitumi- 
nous coaL  This  sandstone,  which  belongs  to  the  black  bituminous  coal  formation,  is  covered 
with  other  secondary  deposits,  as  limestone,  the  age  of  which  is  not  well  known.  The  only 
one  of  these  newer  secondary  deposits,  the  geognostical  history  of  which  has  been  made 
out,  is  Chalk.  This  interesting  formation  occurs  at  Limhamn,  near  to  Malmo.  It  encloses 
balls  of  common  flint,  and,  at  its  lower  part,  passes  into  a  more  solid  chalk  and  secondary 
limestone. 

IV.  Tertiary  rocks.  The  tertiary  deposits  seem  to  occur  in  some  points  of  the  land  not 
far  distant  from  the  sea-coast ;  but  they  have  not  been  carefully  explored. 

V.  AUnvial  rocks.  Many  tracts  more  or  less  deeply  covered  with  gravel,  sand,  and  clay, 
occur  in  Sweden. 

JHSnet.  The  mines  of  Sweden  have  been  long  celebrated  all  over  the  world,  and  have 
been  frequently  described  by  travellers.  Gold  and  silver  mities.  The  Adelfors  mine,  which 
formerly  yielded  thirty  or  forty  marks  of  gold  annually,  now  furnishes  only  three  or  four ; 
those  of  Fahlun,  where  copper  predominates,  return  annually  four  marks  of  gold  and  fifty 
marks  of  sUver.  The  silver  mme  of  Sahla,  which,  during  the  reign  of  Queen  Christina, 
yielded  annually  20,000  marks  of  silver,  does  not  at  present  afford  annually  more  than  2000 
or  3000  marks.  Copper  mines.  The  most  considerable  copper  mines  are  those  of  Fahlun, 
which  is  also  known  under  the  name  of  Kopparberg.  The  mines  of  Atwidaberg,  in  East 
Gothland,  furnish  about  a  sixth  part  of  all  the  copper  which  the  Swedes  obtain  annually  firom 
mines ;  those  of  Fahlun  ^ield  more  than  the  half  of  the  copper  raised  in  Sweden.  The  ore 
at  F^lun  is  copper  pyrites,  disposed  in  an  immense  irregular-shaped  mass,  in  mica  slate : 
10,200  quintals  of  copper  are  yielded  by  it  annually.  Iron  mines.  The  greatest  iron  mines 
are  those  in  the  province  of  Upland :  of  these  the  most  important  are  uioee  of  Skebo,  of 
CEBterbv,  not  fiur  horn  Danemora,  of  Gimo,  of  Ronaes.  Iron  is  mined  as  far  north  as  Gell- 
vara,  which  is  200  leagues  to  the  north  of  Stockholm.  The  island  of  Uto,  on  the  east  coast 
of  Upland,  also  afibrds  a  considerable  quantity  of  iron.  The  whole  mines  afibrd  annually 
IjSOSflOO  quintals  of  iron.  Cobalt  mines,  llie  principal  mines  of  this  metal  are  those  of 
Tunaberg,  near  to  Nykdping,  and  at  Awed,  in  Ekst  Gothland.  These  mines  aflford  excel- 
lent eofaiut,  but  the  quantity  is  not  great  Cotd  mines.  Coal  mines  have  been  worked  for 
some  time  in  Scania,  two  leagues  from  Helsinborg,  and  are  afiSnrding  a  considerable  return. 
Sulphur  and  vitriol.  The  pyritical  minerals  of  Dylta  afford  annually  1050  (jumtals  of  sul- 
phur, and  those  of  Fahlun  about  100  quintals  of  the  same  substance.  The  vitriolic  waters 
of  Fahlun  tJEhrd  annually  about  600  quintals  of  green  vitriol,  or  sulphate  of  iron,  and  a  small 
quantity  of  blue  vitriol,  or  sulphate  of  copper.  AluTn.  The  annual  produce  of  alum  is 
about  42,000  quintals.  QuarricM.  Sweden  possesses,  besides  its  regular  mines,  also  valua^ 
Die  quarries  of  granite,  porph3rry,  and  marble.    The  porphyry  quarries  of  Elfflal  are  the 
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lamat  uid  most  celebrated  in  Europe.  NeArly  all  the  fine  modem  works  in  p(vpt>7ry  *ra 
in  the  nnphjiy  c^  ElfSal. 

(2.)  GmLoay  or  Nobwat  aud  LAJ>iAm>. — I.  Primitive  rocfti.  Theae  wild  bnt  hiffhljr 
interesting  countries  are  principally  composed  of  primitive  and  truuitioa  rockB ;  seconduy 
rocks  occur  but  rarely,  aiid  allavial  deposits  ire  not  8o  abundant  as  in  nmaj  other  lea*  exten- 
sive reeiooi.  Granite  is  a  rare  rock  in  Norway  and  Lapland,  and  may  be  conBidered  one 
of  the  least  abundant  rocka  in  Scandinavia.  The  granite  frequently  appears  in  veins  tra- 
venin?  the  primitive  stratified  rocks,  or  nmning^  parallel  with  beds  or  strata ;  and  soraetimea 
it  can  be  seen  Bpread  over  the  surfiice  of  mica  date,  as  at  Forvig,  or  irregularly  aaociated 
with  clay  elate  and  diallage  rock,  as  in  the  island  of  Mafferoe.  Oneig*  seems  to  be  by  &t 
the  most  frequent  and  abundant  rock  in  Scandinavia,  all  the  other  primitive  rocks  appealing' 
to  be  in  some  degree  subordinate  to  it  Mica  tlate  rests  upon  and  alternates  with  the  gneiss, 
but  ia  lar  Irofn  being  so  generally  distributed  as  that  rock.  Clay  tlate  along  with  the  mica 
alste  is  not  of  frequent  occurrence.  Qitarti  rock,  torunu  hom&ZmiJe  rocii,  and  litaeHone, 
occur  in  beds  subordioate  to  the  gneiss  and  mica  slate.  Oabbro,  or  diallage  rock,  oae  of  the 
most  bettutifiil  of  the  older  rocks,  occurs  b  great  quantity,  connected  with  clay  date,  in  the 
island  of  Maj^eroe,  and  other  porta  of  Norway. 

n.  jyaiaitiem  rocks.  This  class  contains,  besides  gret/tBocke,  alum  tlale,  and  limettOM 
(which  contains  much  tremolite),  and  other  rocks  well  known  to  mineralogists  as  meoibera 
of  this  class,  the  followin? : — 1.  Granite,  which  sconetiraes  contains  bombleode.  2.  Syenite, 
which  contains  a  beauliHd  Labradoric  variety  of  common  felipar,  and  numerous  crystals  of 
the  gem  named  zircon.  3.  Porphyry,  and,  associated  with  it,  various  trap  rocks  allied  to 
basalt  and  amygdaloid. 

III.  Secondary  rock*.  The  great  primitive  land  (^  Scandinavia  ccntinnes  onward  to  the 
extreme  northern  point  of  Norway ;  but  in  this  high  latitude  some  now  formations  make 
their  appearance  among  the  older.  The  sandstone  quartz  of  Alten  has  been  known  since 
the  publication  of  the  travels  of  Von  Buch.  On  the  East,  towards  the  Russisn  dominions, 
there  is  a  considerable  tract  which  differs  more  from  the  primitive  fbrmatirais  than  the  sand- 
stone quartz  of  Alten  does.  Sandttone  and  conglomerate  extend  across  the  sutiiacent  gneiss 
in  a  horizontal  position.     These  rocks  probably  belong  to  the  old  red  Mandttone. 

TV.  Alluvial  rock*.  Old  alluvium  occuis  on  the  coast,  and  in  the  interior  in  many  of  the 
valleys,  and  the  new  everywhere  in  greater  or  lees  quanti^. 

Jtft'nes.  The  only  tdver  minet  in  Norway  are  those  of  Kdngsbei^,  situated  in  mica  slate, 
which  fi^merly  afibrded  rich  returns,  but  [/  late  have  yielded  no  profit.  The  gold  mine  of 
Edswold,  and  the  mines  of  lead  and  eUver  in  Jarlsberg,  have  been  but  feebly  worked.  The 
copper  minew  are  principally  situated  in  the  northern  division  of  the  kingdian.  The  most 
onsiderable,  near  Rjeraas,  were  discovered  in  1644.  They  have  afforded  considerable  qoan- 
ities  of  copper :  in  1805,  the  annual  return  was  7860  tjuintala  of  copper.  The  other  mines 
of  copper  are  from  15  to  20  leagues  of  Drontheim,  at  Quikne,  Lckken,  Selboe,  and  in  the  dis- 
trict of  Chriitiania,  at  Frederickagave  or  Foledal.  The  principal  iron  minet  are  those  of  Aren- 
dal  and  Krageroe,  in  southern  Norway.     The  mine  of  Laurwig,  near  the  town  <A  that  name, 
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■fixd*  •nnnftllj  36^000  quints]*  of  bw-irao  tnd  6000  qniDtaJs  (^  cmI^idm.  The  eaUUisb- 
nwnt  of  ths  nine  kind  al  HoM  &ffiinU  ajinuBlly  10,000  quintali  of  irtn  in  bus  and  ctet. 
The  wine  annwl  qutntitjr  it  kfibtded  b^  the  mine*  of  BEnun,  Bolvig,  Ultbae,  Eid&n,  B^e- 
lukd,  Noes,  Dikkemarken  Foanim,  ami  Oudalen.  Lastlj,  tlie  mine*  of  Hamel,  Froeluid, 
Lann,  and  Mostmarken,  furnish  Irom  30(M)  to  5000  quintalB  of  iron  aimuallv.  The  annual 
produce  tf  the  iron  mine*  of  Norway  ii  estimated  by  a  well-known  itatixticBl  writer  at  about 
130,000  quintal!.  The  mbes  of  cobali,  which  ue  wivked  at  Mudum  and  Fonum,  are 
extennve  but  not  deep.  In  the  year  1792  they  yielded  2817  quintals  of  ore.  There  is  a 
■nine  of  plumbtufo  and  black  lead  at  En(;ledal.  llio  nines  of  alum,  which  are  worked  in 
the  mouDUin  of  Egeberg,  near  (o  Christiania,  aSbrd  not  only  a  sufficiency  G:ir.tbe  eciMiinip~ 
tion  of  the  Oaniah  states,  but  alao  a  ccnaiilenble  quantity  for  exportation.  NiK^raj  pn— eanoa 
"     of  granite,  marble,  mtiltloae,  inhelitone,  lUUe  and  cUa/.     "       ■    ■  -    '  ■ 

i  the  marble  and  other  ininenls  aupply  the  Danish  statea. 
ScHicT.  2. — Boltmy. 
The  Botany  of  these  countries  has  been  notic«d  under  that  of  Denmark. 

StnsBcrr.  3. — Zoology. 
The  ZoologT  of  Sweden,  the  native  country  of  the  celelnvted  IJnneus,  is  so  well  known 
to  naturalists,  by  the  writings  of  that  great  nuui,'that  to  them  the  subject  is  (amiiinr.  Nor 
does  it  present  any  thing  very  different  in  ita  general  character  ftom  that  of  DenuHirk.  The 
bleak  and  inhospitable  regions  cf  Norway  and  I^pland,  to  which  nature  has  denied  the  rich 
and  verdant  pasturage  of  Britain,  and  the  consequent  abundance  of  grazing  animals,  are, 
however,  the  chief  metropolis  of  the  Aeii^deeT,  whose  diversified  qualities  are  beautilnlly 
adapted  for  supplying  sucn  delicienciesL 

The  SeuMleeT  (Hangifer  Taiandua  H.  Smith)  {fig.  238.)  fbnns  the  sole  riches  irf'  the 
I^plander,  and  its  care  is  almost  his  oolj  occu- 
pation. Acciading  to  the  season,  he  migratea 
to  the  sea  shore,  the  plains,  or  the  mountains. 
The  rich  often  possess  2000  headi  and  the 
poorer  seldom  less  than  100.  The  adult  male, 
m  a  wild  state,  is  even  larger  than  a  stag ;  but 
the  domesticated  races  are  sotnewbat  smsller: 
the  sight  and  scent  of  these  creatures  a: 
ishing,  and  gu' '    "'  -i    -     ■    ^  i 

through  the  n 
.  darkest  stormy  nighto  of  an  arctic  wmter.     To 
tliis  sagacity  the  Laplander  trusts  his  life  with 
Tb«  Brio-iwr  confidence;  and  accidenta  rarely  happen:  they 

Tb«  Ran-D«T.  draw  his  sledge  with   such  amazing  rapidity, 

that  in  twenty-four  hours  a  pair  of  Rein-deer  have  been  nid  to  perfomi  a  journey  of  100 
miles.  In  a  wild  state  they  are  gregarious;  and,  when  domesticated,  evince  an  eice^ve 
attachment  to  each  other.  During  summer  they  are  much  tormented  by  a  species  of  gad-fly; 
but  the  old  account  of  the  glutton  Dilling'  upon  them  from  a  tree,  and  then  devouring  them, 
is  now  considered  labulous.  Durinr  life  this  uselvl  animal  supplies  its  master  with  labour  and 
milk;  and,  when  dead,  every  pait  becomes  serviceable,  the  skin  for  clothing,  and  tbr  boots; 
the  horns  to  make  utensils ;  the  sinews  for  thread,  and  the  flesh  for  food :  the  inteBtines  are 
also  used ;  and  the  tongue  is  a  well-known  article  of  commerce. 
The  Birds  are  not  numerous,  and,  with  few  eice^itions,  difier  not  from  thoee  of  Denmajrlc 
qq„  and   the   other   northern   kingdoma     The   keland  fUcon  (fUco 

itlandicut)  {fi/(.  239.)  rarely  wmders  to  more  temperate  climes;  and 
a  gigantic  Owl  l_Strix  lapponica  Lin.)  is  a  peculiar  inhabitant  of 
the  dreary  solitucii»  of  Lapland :  to  these  we  may  add  two  other 
species;  the  Isrge  Ural  Owl,  and  the  Great  Snowy  OwL  These 
formidable  birds  prey  upon  numerous  ptarmigans  and  grouse,  great 
numbers  of  which  inhabit  the  confines  of  die  arctic  circle.  The 
Cumica  Buecica  S».  or  Blue-throated  Reed  Warbler,  one  of  the 
moet  elegant  birds  of  Europe,  is  not  peculiar,  as  its  name  would  im- 
ply, to  Sweden,  being  common  in  France  and  Switzerland. 
I  The  insects  of  Sweden,  during'  ita  short  summer,  arc  very  numer- 
ous; and  muny,  enumprated  by  Acerbi,  very  beautiful;  but,  in 
autumn,  nearly  the  whole  country  is  terribly  infcsttd  by  Musqni- 
tocB,  these  tormenting  little  anunala  being  beyond  calculation  more 
WiimJ  F^kon  numetous  in  high  northern  latitudes  than  in  the  woods  of  troiHCol 

America. 
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Sbot.  m. — Historical  Geography 

The  earlj  hktory  of  Scandinavia  ib  deeply  involved  in  fable  and  imeertainty.  Ptolemy 
and  Pliny,  the  best  infoimed  (^ancient  geographers,  seem  to  distinguish  it  from  "  Great  Ger- 
manv,*^  off  the  coast  of  which  they  represent  Basilia,  or  Baltia,  as  a  lu'ge  island,  though  not 
nearly  aj^roaching  to  the  real  dimensions.  The  GcAhs  were  found  in  early  poasessiim  of 
Sweden,  and  its  southern  provinces  have  been  denominated  Gothland ;  but  Uie  questian, 
whether  they  were  the  native  ^possessors,  or  entered  it  as  conquerors,  is  one  which  can 
scarcely  be  now  decided.  Scandinavia  has  been  called  the  "  storehouse  of  nations  ;*'  and 
**  the  blue-^ed  myriads  ftom  the  Baltic  coast'^  are  supposed  to  have  been  among  the  most 
numerous  of  those  who  qpread  war  and  desolaticm  throughout  Europe.  Dr.  Clarke  ridicules 
this  idea,  as  inapjdicable  to  a  country  of  unbroken  forests,  and  a  slowly  advancing  popula- 
tion, making  the  first  essays  of  agriculture ;  yet,  though  the  population  could  never  be  great, 
the  simple  and  pastoral  habits  of  Uie  people  might  dispose  emigzants  to  seek  subsistence  with 
the  sword  in  happier  climates. 

Scandinavia,  first,  by  a  series  of  fimnidable  expeditions,  made  a  figure  in  history  at  the  end 
of  the  ninth  century.  Harold  Hariager,  or  the  Fair-haired,  the  first  of  the  great  sea-kings 
of  the  North,  having  united  the  formerly  independent  districts  of  Norway  imder  his  sway, 
undertook  triumphant  expeditions  against  Shetland,  Orkney,  and  the  Hebndes.  For  several 
centuries  the  Danes  and  Norwegians  held  fiill  possession  of  those  islands ;  gave  a  king  to 
England,  and  formed  a  permanent  establishment  m  Normandy.  The  defeat  of  Haco  in  Scot- 
land, and  of  Harold  III.  in  England,  during  the  eleventh  century,  put  an  end  to  this  maritime 
dominion :  and  the  northern  nations,  notwithstanding  their  immense  supply  of  naval  stores, 
have  never  since  attained  to  more  than  a  secondary  rank  amonff  the  maritime  powers. 

llie  union  of  the  kingdoms  of  Scandinavia,  in  1388,  under  Miargaret,  called  the  Semiramis 
of  the  North,  forms  a  meuKxable  era.  Immediately,  however,  idler  the  death  of  that  able 
princess,  the  Swedes  began  to  struggle  for  independence.  But  their  repeated  attempts  to 
establish  a  separate  kingdom  were  uways  defeated,  till  the  cruel  and  tyrannical  reign  of 
Christian  II.  drove  matters  to  extremity,  amd  brought  on  a  new  revolution. 

Ghistavus  Vasa,  in  1520,  hoisted  again  the  national  standard  in  the  province  of  Dalecarlia* 
and,  in  three  years  subsequently,  entered  Stockholm  in  triumph.  After  a  long  BkrugglOy  the 
Danes  were  compelled  to  recognise  the  independence  of  Sweden. 

The  reign  of  Uustavus  Adolphus  formed  a  glorious  era  for  Sweden.  The  Protestant  reli- 
gion  having  been  established  under  Gustavus  Vasa,  Sweden  began  to  be  look^  to  as  its  sup- 
port when  assailed  by  a  formidable  confederacy.  In  1630,  Gustavus  took  the  field  at  the 
head  of  01^  ten  thousand  Swedes ;  but  around  this  gallant  band  rallied  all  the  Protestant 
powers  of  Germany.  The  splendid  victory  of  Breitei^ld  humbled  the  house  of  Austria,  and 
re-established  the  civil  and  religious  liberties  of  the  empire.  Even  after  his  fall,  in  the  glori- 
008  field  of  Lutzen,  his  generate  continued  to  wage  that  desperate  war  of  thirty  years,  which 
was  necessary  to  compel  the  Catholic  league  finely  to  renounce  its  pretensions.  Sweden, 
at  the  peace,  obtained  Pomerania,  and  ouer  important  possessions  in  Germany ;  and  con- 
tinued, till  the  end  of  the  seventeenth  century,  to  exercise  a  powerful  influence  on  the  aflhirs 
of  Europe. 

The  victories  and  reverses  of  Charles  XII.  threw  a  wild  and  romantic  lustre  around 
Sweden,  which  terminated,  however,  in  the  loss  of  her  station  and  greatness.  Being  de- 
feated at  Pultowa,  by  the  Czar  Peter,  and  driven  to  seek  shelter  from  the  Turks  at  Bender, 
he  was  oUiged  to  purchase  peace  by  the  sacrifice  of  Livonia,  and  others  of  his  finest  inDvinces. 
The  influence  of  Sweden  was  thenceibrth  confined  within  its  own  barren  limits,  and  it  ranked 
with  difficulty  as  a  power  of  the  second  order.  The  only  remarkable  change  in  the  course 
of  the  century  was  produced  by  the  revolutions  of  1772  and  1789,  when  Grustavus  IQ.  suc- 
ceeded in  converting  the  government  into  an  absolute  monarchy,  though  in  other  respects 
bis  reign  was  advantageous  to  Sweden. 

The  election  of  Bemadotte,  one  of  Bonaparte's  commanders,  to  fill  the  throne,  left  vacant 
through  the  rash  conduct  of  the  legitimate  monarch,  made  a  great  change  in  the  relations 
of  Sweden.  To  conciliate  his  new  subjects,  he  restored  in  full  plenitude  the  representative 
constitution,  which  had  been  reduced  to  a  mere  shadow.  Having  joined  the  confederacy 
against  his  former  master,  he  received  Norway  in  compensation  for  the  loss  of  Finland,  and 
had  thos  a  more  compact  and  defensible  territory.  The  Norwegians  exclaimed,  not  without 
reason,  against  this  compulsory  transference ;  yet  Denmark  had  deprived  them  of  their  firee 
coostitaticHi,  which  they  now  regained,  and  had  in  so  many  respects  depressed  the  country, 
with  the  view  of  concentrating  every  thing  at  Copenhagen,  that  the  connection  now  termi- 
nated has  been  considered  the  bane  of  Norway. 

Sbct.  IV. — Political  Geography, 

The  constitution  of  Sweden  is  one  of  the  few  in  Europe,  which  has  always  preserved 
some  portion  of  that  representative  system  which  had  been  formed  in  remote  ages.  Towards 
the  dose,  indeed,  of  the  kust  century,  it  was  reduced  by  Gustavus  III.  to  little  more  than  a 
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form.  Bemadotte,  however,  an  elected  monarch,  without  any  national  claim*  was  obliged 
to  court  the  favour  of  the  nation,  and,  with  that  view,  to  re-establish  the  rights  of  its  ancient 
diet  This  is  now  rather  an  antique  and  cumbrous  form  of  legislature,  consisting  of  four 
orders ;  the  nobles,  the  clergy,  the  peasantB,  and  the  bargtken ;  who  sit  and  vote  in  separate 
houses. 

Of  these  houses,  that  of  the  nobles  consists  of  about  1200  members ;  the  head  of  each 
family  being,  by  inheritance,  its  legal  representative.  They  are  divided  into  three  classes : — 
herroj  counts,  barons,  &c. ;  reddar^  knights ;  and  stveno,  or  gentlemen  who,  though  without 
any  title,  have  received  letters  patent  of  nobility.  The  house  of  clergy  consists  of  the  arch- 
bishop and  all  the  bishops ;  while  the  rest  of  the  ecclesiastical  body  is  reinresented  by  depu- 
ties. The  burghers  are  chosen  by  the  towns,  every  freeman  who  pays  taxes  having  a  vote : 
they  form  an  independent  body,  partly,  perhaps,  because  the  honour  of  a  seat  is  not  eagerly 
contested.  The  peasants  do  not  exactly  correspond  to  our  idea  of  that  term :  they  consist 
of  a  body  of  little  proprietors,  or  lairds,  who  cultivate  their  own  ground,  and  who  are  numer- 
ous in  Sweden.  Their  allowance  of  a  dollar  a  da^  is  provided  by  a  sufaecriptioa  among 
their  constiCuents ;  and,  in  some  cases,  two  or  three  districts  must  combine  to  furnish  out  one 
deputy.  The  nobles  have  bestirred  themselves  much  to  keep  down  the  attempts  made  by 
this  class  to  rise  in  society.  They  have  procured  regulations,  acceding  to  which  no  person 
could  Bit  in  the  house  who  allowed  himself  to  be  called  Herr  (or  Mr.),Qrwhoworeacoatof 
fine  cloth.  Notwithstanding  all  their  effiirts,  however,  this  house,  and  that  of  the  bnighers, 
are  daily  increasing  in  strength. 

In  the  division  of  powers,  the  royal  prerogative  is  ample.  The  king  appoints  to  all  offices 
civil  and  military,  and  he  is  obliged  to  convoke  the  diet  only  once  in  five  years,  and  to  con- 
tinue its  sittings  three  months;  but  he  may  make  the  meetings  more  frequent,  and  longer. 
He  has  also  a  negative  upon  the  laws  proposed  by  the  diet  m  regard  to  the  diet  itself^  the 
division  rests  wiUi  a  majority  of  the  houses ;  but  if  they  be  two  against  two,  the  balance  is 
struck  by  the  committee  of  state,  a  body  composed  of  a  certain  number  of  members  from 
each.    iNo  tax  can  be  levied,  or  loan  obtained,  without  the  consent  of  the  diet 

The  storthing  of  Norway,  restored  by  Bemadotte,  is  possessed  of  much  higher  privileges 
than  the  Swedish  diet  It  assembles  more  frequently,  and  at  its  own  time,  without  any  con- 
trol fix>m  the  king ;  and  it  allows  to  him  only  a  suspensive  veto,  obliging  him  to  accept  any 
project  which  has  been  three  times  presented  by  the  storthing.  These  rights  having  been 
once  granted,  Bemadotte,  who  found  them  pressing  somewhat  hard  against  his  prerogative, 
has  in  vain  made  several  attempts  to  abridge  them.  A  highly  republican  spirit  prevails  in 
Norway,  and  the  influence,  and  almost  existence,  of  the  nobles  is  nearly  annihilated. 

The  revenue  of  Sweden  arises  from  a  poll-tax ;  the  produce  of  the  royal  demesnes,  duties 
on  exports  and  imports,  mines  and  forges,  distilled  spirits,  and  some  monopolies.  The  whole 
produce  is  about  95,000,000  a  year,  exclusive  of  lands  assigned  to  soldiers  and  sailors,  and 
oy  which  these  classes,  in  time  of  peace,  are  chiefly  supported.  The  mUiUtry  force,  is  at 
present, — 

Sweden.  Norwmy.  Toul. 

Infantry 26,221  -    -    .  -    9,642  -  -  -  36*863 

Cavalry 4,580  -    -    -  -    1,070  -  -  -  5,650 

Artillery      -    -    .    -  2,400  ...  -    1^278  -  -  -  3.678 

Landwehr    -    -    -    -  83,368  -    -    -  -  10,000  -  -  -  93,368 

The  troops  are  raised  by  conscription:  they  only  receive  pav  whon  on  actual  service ;  re- 
maining, at  other  times,  in  the  provinces,  where  they  employ  tnemselVes  in  cultivating  lands 
assign^  to  Uiem  for  their  support 

Sbct.  V. — Productive  Industry. 

Sweden  seems  doomed  by  nature  to  be  a  poor  country.  Her  most  southern  districts  are 
beyond  the  limits  of  that  zone,  in  which  alone  the  finer  and  more  valuable  kinds  of  grain, 
and  the  richer  fmits,  come  to  maturity.  Her  scanty  harvest  consists  solely  of  rye,  bigg,  and 
oats,  scarcely  accounted  as  food  in  more  fiivoured  climates.  Scandinavia  is  described  gene- 
rally as  one  unbroken  boundless  forest,  varied  only  in  its  aspect  by  little  patches  of  cultivated 
land. 

Agricultural  industry  till  of  late  had  not  done  much  to  remedy  natural  deficiencies.  Ac- 
cordmg  to  the  valuable  statistical  details  collected  by  Dr.  Thomson,  the  arable  land  in  Svre- 
den  amounts  to  1,818,450  English  acres,  which  is  only  a  sixty-second  of  the  entire  surface, 
or,  throwing  out  the  Norrland  deserts,  a  thirty-«econd.  Of  this,  1,363,000  acres  are  returned 
Bs  under  ciStivation.  But  the  average  size  of  a  Swedish  form  is  only  twenty-seven  and  a 
half;  the  annual  average  of  grain  sown  on  each  farm  does  not  amount  to  a  Winchester 
bushel ;  and  the  annual  produce  of  the  whole  country  was  only  5,700,000  spanns,  or  about 
71,000  quarters.  Hence  Sweden  was  obliged  to  import  grain  to  a  great  extent ;  and  such  is 
the  scarcity,  that  the  peasantry  often  grind  the  bark  or  even  wood  of  the  fir-tree  into  flour, 
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a  nntrimeiit  equally  scajitf  end  onwholeaomG,  These  statenients  are  given  in  1812 ;  since 
which  linie  we  find  it  mentioned  that  Bgriculture  has  made  a  very  rapid  progress;  that  im- 
proved processes  have  been  introduced  &om  other  countries ;  and  that,  in  the  most  soulhera 
provinceB,  a  great  extent  of  moving  (and  before  entirely  barren)  sand  has  been  rendered  solid, 
and  covered  with  plantationsandgiain.  Tbecon«equei)ce  has  been,  that  in  1827,  Sweden  even 
exported  S9,0U0,  and,  in  1828, 164,000  tma  of  grain  of  every  description.  Every  farm  has  a  tract 
of  forest  of  about  1000  acres  attached  to  it,  on  which  cattle  are  fed :  these  are  reported  as 
ofHj  amonntine  to  403,000  horses,  1,475,000  cows,  and  1,312,000  sheep.  The  most  valua- 
ble product  of  land  is.  formed  by  the  vast  ibrestB  nith  which  nature  has  covered  the  whale 
OAn  country.     The  trees  over  all  Scandinavia  are 

nnall,  and  consist  chiefly  of  the  birch,  the 
pine,  the  spruce  and  Scotch  lira.  Wooden  in- 
closures  (jSy.  240.)  of  a  peculiar  Ibnn.  are  uni- 
veroally  employed.  The  poplar  and  the  willow 
are  also  indigenous.  Thetimberofthese  trees, 
as  well  as  the  lar,  pitch,  and  turpentine,  drawn 
&om  them,  forms  the  chief  objects  of  Scandi- 
navian exports.  Those  on  the  hills  of  Nor- 
way are  in  much  demand  for  masts.  Accord- 
Bin<iUMod.oriDek>.urt.  ing  to  M.  Hegelstamm.  not  more  than  the 

llStb  put  of  the  eur&ce  of  Norway  is  under  cultivation,  chiefly  in  oats;  a  space  which 
mieht  be  greatly  exl«Dded ;  yet  the  annual  production  is  stated  at  2,060,000  tons. 

The  menufiicttu'ee  of  Scandinavia  are  inconsiderable,  unlefs  we  should  class  their  mines 
Bssuch.  Even  in  the  common  trades  the  work  islazily  and  it!  performed,  and  charged  at  a  high 
rate,  which  renders  this  the  meet  expensive  coontry  in  Europe  for  those  who  live  luxuriously. 
It  is  a  curious  fact  that  some  great  merchants  in  the  western  towns  send  their  linen  to  be 
washed  in  London. 

The  mines  of  Sweden  are  peculiarly  rich  in  important  products.  Its  iron,  found  chiefly 
in  primitive  rocks,  is  the  flnest  in  the  world,  and  is  widely  difiiised.  In  1612,  there  were 
176  mines;  624  smelt ing-houses ;  764  forges;  producinff  in  all  1,293,411  cwl.  of  iron.  The 
exportation,  in  1621,  amounted  to  340,000  akippund,  and  m  1824  had  risen  to  373,000,  of  which 
345,000  were  in  bars,  and  2a000  In  ruder  forms.  There  are  also  some  valuable  mines  in  tho 
southem  provinces  of  Norway.  A  most  extensive  deposit  of  copper  occurs  in  the  province 
of  Dalecarlia,  particularly  at  Fahlun.  Gold  occurs  at  Adelfors,  in  Sweden,  to  no  great 
amonnt;  but  the  silver  mines  of  Kfingsberg,  in  Norway,  are  the  richest  in  Europe.  The 
metal  occurs  in  masses,  of  which  (here  was  once  found  one  weighing  600  lbs.  There  are 
also  lead  mines  of  some  importance  at  Scohi,  and  in  other  parts  of  Sweden. 

Fishery  appears  a  pursuit  peculiarly  appropriate  to  the  extensive  coasts  of  Scandinavia. 
Yet  the  Swedes  arc  not  much  addicted  to  it,  probably  because  the  Baltic  during  a  preat  part 
of  the  year  is  frozen.     Gottciibu^  had  once  a  herring  flshery,  now  nearly  lost,  the  si     ' 


having  taken  another  direction.  The  Norwegian  fishery  is  considerable,  though  bearing  only 
a  Bmall  proportion  to  the  almost  unlimited  opportunities  afforded  by  its  wide  seas,  and  its 
deep  and  ccHnmodious  bays.     Ita  chief  theatre  is  tar  to  the  north,  otF  the  Isles  of  I/)fibden. 


The  season  lasts  only  Ibr  seven  or  eight  weeks  in  the  year,  when  fishermen  crowd  thither 
from  all  quarters.  Codfish  is  the  chief  object :  it  is  cut  into  pieces,  and  spread  on  the  rocks 
to  dry,  whence  it  receives  the  names  of  etock£sh  and  clipfislL  According  to  Mr.  Brooke,  the 
number  taken  in  a  year  was  700,000,  which  may  be  worth  nearly  #600,000;  they  are  sent 
chiefly  to  Germany,  Spain,  and  Italy.  The  roes  are  also  salted  and  barrelled  for  exportation ; 
alKi  the  fish  oil  to  the  anxHint  of  about  30,000  baxrela. 

The  commerce  of  Scandinavia  is  greater  than  ita  unimproved  agriculture  and  total  want 
of  manufactures  might  lead  us  to  suppose.  Bat  nature  has  gifled  these  bleak  regions  with 
an  almost  inexhaustible  store  of  timber  and  iron,  two  of  the  prime  nei^esearies  of  human 
life ;  the  main  implements  in  ship-building  and  in  the  construction  of  houses,  machinery,  and 
furniture.  These  articles  are  indeed  also  the  produce  of  North  America;  and  Britain,  which 
aUbrda  the  best  market,  has  lately  sought  to  bvuur  her  colonies  in  that  quarter  by  a  g^at 
inequality  of  duties.  Yet  the  superior  quality  of  the  Scandinavian  commodity  always  secures 
it  a  sale.  The  entire  exports  of  Norway  are  estimated  by  Dr.  Clarke  at  1,800,000/.  sterling ; 
but  we  believe  tiiat  this  is  very  much  beyond  the  mark.  The  commerce  of  Sweden  is  not 
on  BO  great  a  scale;  her  surplus  timber  l)emgnot  nearly  so  ample,  though  her  iron  is  superior. 
She  has  sufFered  much  injury  from  the  absurd  prejudices  of  tne  peasantry,  who  obtained  the 
prdiibiticn  of  colonial  produce,  and  of  almost  ail  foreign  articles  of  consumption  ;  and  though 
these  were  regularly  imported,  and  in  daily  use,  the  trade  was  greatly  fettered  by  facing 
carried  on  raly  aa  contraband.  In  1828,  however,  commercial  treaties  were  concluded  on  a 
more  liberal  raoting.  The  total  nnrober  of  merdiant  vessels  beknging  to  the  different 
towns  of  Sweden,  m  1829,  was  1178,  of  the  burthen  of  6lfi00  ton& 
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The  population  of  Sweden,  according  to  the  latest  census,  made  in  1825^  amoonted  to 
2,771,252 ;  of  whom  20,499  were  nobles ;  18,977  ecclesiutics ;  66,604  citizens ;  the  remain- 
der belonged  to  the  class  of  peasants.  Of  these,  1,3S2,970  were  males,  and  1^98^262 
females;  2,489,973  resided  in  the  country,  2Si^i79  in  the  cities.  This  wsjb  a  rise  of 
186,562  since  1820.* 

The  population  of  Norway,  by  a  census  made  in  November  1826,  amounted  to  1,060,132 ; 
of  whom  105»021  inhabited  cities,  934,414  the  country.  This  was  a  rise  of  164,662  ainoe 
1815. 

The  national  character  of  the  Swedes  is  usually  painted  under  fiiTOurable  colours.  Their 
honesty  is  described  as  proverbial ;  and  Dr.  Clarke  considers  the  contrast  between  them  and 
the  Russian  people,  in  this  respect,  as  most  striking.  Highway  robbery,  though  it  has  been 
known,  is  exceedingly  rare ;  and  charity  boxes,  which  are  often  set  up  oo  the  public  roads, 
have  never  been  plundered.  '*  The  nation,*'  says  Mr.  James,  *'  has  its  singularities :  there 
exists  something  of  a  reciprocity  between  the  moral  and  political  consUtution  of  Sweden. 
Rigidlv  ceremonioiis,  they  make  their  stiff  and  measured  courtesies  the  essentials  rather 
thui  the  forms  of  life ;  and  seem,  in  a  stranger's  eye,  a  people  cold  in  their  nature  as  the 
very  snows  the^  dwell  upon.  Their  characteristics,  a  passive  courage,  not  unmixed  with 
indolence ;  a  pride  not  free  from  ignorance ;  a  disposition  that  is  not  ill-humoured,  from  hav- 
ing no  humour  at  all,  from  indifference,  from  apamy.  But  a  Swede  is  never  in  extremes ; 
even  these  traits  are  not  deeply  marked ;  and  if  we  review  the  more  favourable  side  of  his 
character,  we  shall  find  in  him  an  undaunted  spirit  of  perseverance,  and  an  honest  love  of 
freedom,  to  which  the  feelings  of  every  one  do  homage.*'  The  same  writer  mentiooB  a 
cold-blooded  obduracy,  connected,  perhaps,  with  a  sanguinary  turn  of  mind,  disj^yed  in 
those  frequent  assassinatioDs  which  have  stained  the  pages  of  Swedish  history.  l%e  man- 
ners of  the  higher  ranks,  in  consequence,  perhaps,  of  political  connexion,  have  been  stodi- 
oiisly  formed  on  the  French  model,  which  does  not  acoird  very  happily  with  the  son^what 
rude  simplicity  of  the  Swedes,  who  find  it  easier  to  imitate  the  frivolity  and  dissipation  of 
that  people,  than  their  easy  and  careless  grace.  Several  habits  are  enumerated  as  prevai- 
lent  even  among  the  higher  classes  in  Scandinavia,  which  seem  to  negative  its  pretensioDa 
to  anv  high  pitch  of  refinement  Among  these  are,  spitting  even  on  haMsome  carpets,  bio  w- 
ing  the  nose  with  the  fingers,  and  recording  games  on  the  table  with  chalk: 

The  religion  of  Sweden  is  Lutheran,  and  the  church  Episcopal  This  country,  which 
stood  long  at  the  head  of  the  great  Protestant  confederacy,  is  animated  with  an  ardent  seal 
&r  the  reformed  religion.  The  Catholics,  till  of  late,  scarcely  enjoyed  common  toleratioo, 
and  they  are  still  excluded  from  the  diet  and  the  higher  offices  of  state.  The  Swedish  yeopie 
are  commended  for  their  regularity  in  performing  the  duties  of  their  religion :  at  the  saa^ 
time  it  has  been  remarked  that  the  diesenters  from  the  established  church  are  much  fewer 
than  in  other  Protestant  countries ;  which  has  been  imputed  to  the  want  of  any  peculiar 
fervour  upon  the  subject  The  wide  extent  and  thin  population  of  the  northern  disbricts 
must  often  render  the  provision  for  their  religious  instruction  very  defective.  The  .diocese 
of  Toroea,  in  Lapland,  is  760  miles  in  circumference ;  and,  what  is  more  bUuneable,  the 
small  number  of  clergy  employed  are  not  required  to  understand  the  language  of  the  natives. 
The  income  of  the  largest  bishopric  in  Sweden  is  about  #5000  a  year. 

In  science,  the  Swedes,  considering  their  pover^  and  remote  situation,  have  made  a  very 
distinguished  figure.  Gustavus  Adolphus  fevoured  the  interests  of  literature  with  a  degree 
of  ardour  not  generally  known.  Of  the  spoils  of  places  conquered  by  him,  he  set  a  particular 
value  upon  b(wks  which  he  transmitted  to  Sweden,  in  order  to  form  the  foundation  of  sevCTal 
large  libraries.  The  Swedes  cultivated  with  peculiar  ardour  botany  and  mineralogy,  which 
some  of  their  countrymen  mainly  contributed  to  raise  to  the  rank  of  sciences.  In  b^any,  the 
name  of  Linneus  is  yet  without  a  rival ;  and  Cronstadt  and  Bergman  were  in  their  day  little 
inferior,  though  they  now  yield  to  Werner  and  other  great  names  which  have  arisen  in  other 
countries.  &rgman  and  Scheele  made  also  large  contributions  to  chemistry,  which  is  still 
ably  pursued  by  Ekeberg,  Berzelius,  and  Afzeliua  Althoujg^  history  and  poetry  have  been 
cultivated,  they  have  not  produced  any  writers  whose  reputation  has  spread  throughout 
Europe.  From  the  limited  sphere  of  the  Swedish  language,  few  works  of  science  are 
written  in  it,  or  translated  into  it:  hence  the  literati  of  Sweden  are  particularly  well  versed 
in  the  lanffuages  of  foreign  nations.  One  of  the  subjects  in  which  Sweden  may  most  justly 
exult  is,  3ie  general  spread  of  education  among  the  lower  orders,  which  seems  to  equal  or 
exceed  that  which  Scotland  enjoys ;  and  to  this  may  probably  be  in  a  great  measure  ascribed 
fheireenerally  meritorious  conduct  Norway  is  not  nearly  so  literary  a  country  as  Sweden; 
Dr.  Clarke  even  states  that  there  is  not  m  the  whole  country  a  single  bookseller's  shop. 
This  was  in  a  great  measure  owing  to  the  jealousy  of  Denmark,  which  would  not  allow  an 
university  to  be  founded  even  in  Christiania,  which  used  to  be  a  rival  to  that  of  Copenhagen. 

•  The  only  Bwediiih  colony  i«  Bt.  Bartbolomcw  in  the  W.  Indies*  with  about  8000  inhabiUntt.~AN.  E». 
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Yet  Norway  can  bosst  of  literary  names ;  Holberg,  Pontoppidan,  Vahl  the  botanist,  Torfieus, 
and  Snorro  Sturleson,  the  old  historians.  A  vein  of  bold  and  rude  poetry  is  cultivated  with 
peculiar  ardour ;  and  Dr.  Clarke  exhibits  a  roll  of  names  unknown  to  Europe,  whose  claims 
to  distmcticHi  appear  to  be  somewhat  justified  by  a  specimen  given  to  us  by  Mr.  Wilson. 

Of  the  learned  establishments  of  Sweden,  the  most  eminent  is  the  university  of  Upsal, 
the  chief  nurse  of  all  the  great  men  who  have  distinguished  her  literary  records.  This  cele- 
brated seat  of  northern  learning  was  fi>unded  in  1478,  by  Steno  Sture,  was  enlarged  by 
Gustavus  Vasa  and  Gustavus  A£>lphus,  but  reached  its  hi^est  eminence  in  the  last  century, 
when  it  was  adorned  by  TiinnaRus,  and  all  the  men  of  science  who  have  been  distinguished 
as  reflecting  glory  oo  Sweden.  Since  that  time  its  lustre  has  been  scHnewhat  diminished, 
though  statements  on  this  subject  vary  considerably.  The  professors  have  salaries  of  about 
$500  a  year ;  and  are  left  thus  almost  wholly  dependent  on  their  students,  who  live  m  private 
lodgings.  They  attend  what  and  whom  they  please ;  and  their  exertions  are  not  stimulated 
or  tried  by  any  public  examinations.  The  mineralogical  collection  is  one  of  the  most  com- 
plete in  Europe ;  and  the  library  contains  50,000  volumes.  Its  most  precious  treasure  is  the 
Codex  Argenteus,  a  manuscript  of  the  four  Gospels,  written  in  silver  characters,  and  sup- 
posed to  date  as  &r  back  as  the  fourth  century.  The  garden  of  Linnteus  has  been  neglected 
Kir  a  larger  one  lately  founded,  but  which  scarcely  corresponds  to  the  botanical  fiune  of  UpsaL 
The  royal  library  at  Stockholm  is  still  more  extensive.  It  is  particularly  rich  in  manuscripts, 
in  sagas,  and  other  historical  works,  and  in  original  drawings  by  the  great  masters.  This 
coUectkm  is  open  to  the  public.  The  SwediBh  academy  of  sciences,  founded  in  1739,  by 
learned  private  individuals,  has  published  above  100  volumes.  It  is  considered  one  of  the 
most  distinguished  in  Europe,  and  the  greatest  men  in  other  countries  have  viewed  it  as  an 
honour  to  Hi  enrolled  among  its  members.  In  the  college  of  mines  are  preserved  copious 
specimens,  drawn  from  a  countnr  so  rich  in  metallic  productions.  The  cabinet  of  models, 
presenting  the  various  mechanical  contrivances  employed  through  the  different  parts  of  Swe- 
den, is  also  considered  very  interesting. 

The  fine  arts  in  Sweden  have  been  cultivated  amidst  considerable  difficulties.  The  opera 
is  conducted  with  splendour  and  taste ;  Lergell,  as  a  sculptor,  has  been  ranked  second  to 
Canova,  and  even  called  the  Michael  Angelo  of  the  North.  Breda  in  portrait,  and  Fulerantz 
in  landscape,  enjoy  reputation. 

The  habitations  of  Scandinavia  are  very  simple  and  uniform.  **  Having,**  says  Dr.  Clarke, 
**once  figured  to  the  imagination  a  number  of  low  red  houses,  of  a  single  story,  and  each 
covered  with  turf  and  we^b,  a  picture  is  presented  of  the  oppidan  scenery  of  Sweden.** 
The  houses,  however,  are  well  finished  within,  and  elegantly  mmiBhed ;  and  by  means  of 
stoves,  double  windows,  and  close  doors,  they  are  kept  comfortably  warm,  even  during  the 
most  rigorous  winter.  Swedes  have  even  complained  that  they  sufiTered  much  more  fipom 
odd  in  London  than  in  their  native  city. 

The  dress  is  described  by  Dr.  Clarke  as  equally  uniform  with  the  habitations.  *'  A  skull- 
cap, fittmg  close  to  the  crown,  ed^ed  with  a  little  stiff  lace,  the  hair  being  drawn  as  tight 
and  8trai«it  as  possible  beneath  the  cap  fixxn  all  parts  of  the  head,  as  if  to  start  fi!om  the 
roots;  add  to  this,  a  handkerchief  thrown  over  the  cap  when  they  go  out;  a  jacket;  short 
Licoat ;  stockings  of  coloured  or  white  woollen ;  and  high-heeled  shoes  :**  this  is  the 
^M-t  .^^  general  costume  of  the  Swedish  women.   Mr.  Wilson  thus 

^  *%,«>Ji'^        describes  the  dress  of  the  representatives  of  that  class  of 

peasants : — "  White  worsted  stockings,  half-boots  extend- 
ing above  the  calf  of  the  leg,  yellow  leather  small-clothes 
with  knee-buckles,  a  short  brown  coat  and  waistcoat,  and 
a  plain  handkerchief  tied  round  their  necks.'*  The  an- 
nexed cut  (Jigr,  241.)  may  give  an  idea  of  the  attire  and 
aspect  of  the  Norwegian  peasantry.  In  winter  these  gar- 
ments must  be  rein&rced  to  the  utmost  ability  of  the 
wearer,  as  a  fence  against  the  excess  of  the  cold.  The 
peasantry  wear  a  sheepskin  cloak,  with  the  wool  towards 
the  body,  and  close  fur  caps.  Dr.  Clarke  mentions  as  a 
travelling  dress,  thick  vam  stockings  covered  by  stout  lea- 
ther boots,  and  over  these  again  ^ts  made  of  the  hides 
of  rein-deer,  with  the  hair  on  the  outside,  and  doubly  lined' 
with  sheepskin  covered  with  black  wool.  The  people  wear, 
besides,  fur  caps  on  the  head,  bearskin  pelisses  over  the 
body,  besides  several  flannel  waistcoats,  and  on  the  hands,  gloves  of  sheepskin  covered  by 
doable  p^loves  of  fur  and  wool.  Yet  these  accumulated  gmirds  are  insufficient  to  prevent 
the  feelmg  of  the  most  intense  cold,  which,  in  those  not  dul/ fenced  against  it,  sometimes 
produces  death,  and  firequently  a  froetpbitten  limb. 

41* 
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Scot.  VIL — Local  Cfeography, 

This  0ectioa  natnrallv  divideB  itself  into  three  sobordinatb  parts : — ^1.  Sweden ;  2.  NortDOjf; 
and  3.  Lapland ;  whicli,  tfaoogli  accoonted  partly  Swedish  and  partly  Ncvwegian,  has  a  dis- 
tinct character  of  its  own. 

SuBsncT.  1. — Sweden, 

Sweden  is  formed  into  three  great  divisions :  Sveaiandt  or  Sweden  Proper ;  Gotoland,  or 
Gothland ;  and  Nordland,  or  Norrland.  In  the  following  statistical  table,  the  extent  and 
arable  prodnce  are  fhxn  materials  collected  in  1812,  since  which  time  cultivation  has  been 
greatly  extended ;  bat  the  population  is  from  the  cepsos  of  1825. 
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85.657 
145.380 
193.199 

38,151 
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Sweden  Proper  occupies  the  centre  of  the  kingdom,  and  includes  the  capital,  and  the 
^eat  mining  districts.  It  consists  of  an  immense  plain,  covered  by  almost  boundless  fore^ 
intermixed  with  patches  of  cultivation ;  only  a  few  hills  of  moderate  height  breaking  its 
vast  uniformity.  Three  great  lakes,  like  inland  seas,  the  Wener,  the  Wetter,  and  the  Malar, 
form  almost  a  ccmtiiiuous  chain  across  its  centre.  Besides  these,  there  is  an  immense  num- 
ber of  smaller  lakes,  especially  towards  the  north,  communicating  by  river  channels  with 
the  greater.  These  lakes  do  not  display  the  grandeur  which  belongs  to  those  of  Switzer- 
land; but  their  wide  and  winding  shores,  broken  with  rocks,  and  fringed  with  a  profusion  of 
wood,  present  many  romantic  scenes. 

The  division  into  provinces,  of  Sweden  Proper,  as  well  as  of  Gothland,  as  ffiven  in  the 
preceding  table,  was  made  recently  by  government,  and  is  the  only  one  upon  which  statisti- 
cal details  have  been  collected.  But  there  is  another  and  earlier  division,  which  remains 
still  fixed  in  the  Swedish  mind ;  and  corresponds,  in  fact,  both  to  the  aspect  of  nature  and  to 
the  peculiarities  in  the  people.  These  are  Sudermanland,  the  province  which  contains  the 
capital,  and  is  situated  on  the  south  side  of  the  lake  MaJar ;  Upland,  a  high  territory  on  the 
northern  side  of  that  lake ;  Westmanland,  to  the  west  of  Upland ;  Nerike,  a  beautiful  little 
region,  completely  enclosed  between  the  three  great  lakes ;  Warmeland,  to  the  north  of  the 
Wener,  covered  with  a  multitude  of  little  lakes ;  and,  lastly,  Dalecarlia,  called  also  Dalame, 
or  the  Plains,  a  province  which,  of  all  others,  presents  the  most  striking  and  peculiar  fea- 
tures. It  is,  above  all,  distinguished  by  the  energetic  character  of  its  peasantry,  whose 
exertions  at  one  time  reared  the  fallen  monarchy,  and  who  continue  to  form  its  most  power- 
ful defence.  They  still  hold  as  a  maxim,  that  one  Dalecarlian  is  equal  to  two  of  any  other 
Swedes.  Their  diet  is  poor  in  the  extreme,  consisting  in  a  great  measure  of  bark-bi««d : 
yet  their  health  and  vigour  do  not  sufier;  and  a  number  of  Stem,  who  were  quartered  as 
troops  at  Stockholm,  were  affected  with  fevers  in  consequence  of  the  repletbn  caused  by 
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Mting  whMten  btemi.    The  memory  of  the  great  Guatavus  Vua,  the  feander  of  the  Swe- 
di^  monarchy,  ia  cherished  ia  this  province  with  the  utmoet  wannth ;'  aod  many  memorial 


re  shall  e<xBmenc:a  our  details,  ia  finely  aitoated,  at  the 
^^^  junction  of  the  eKtertaJve  and  beau* 

tiful  lake  of  Halar,  or  Halei,  with 
the  sea.     It  atanda  pMtly  on  some 
^  email  islands,  and  two  peninaulaa, 

preaentiiu;  a  view  as  beautiiiil  and 
diversified  as  imagination  can  con- 
ceive. Innumerable  craggy  rocka 
rise  tiiKn  the  water,  portly  covered 
^^^^  with  houses,  and  partly   planted 

'^"^'"^  with  wood;  while  veseels  of  all 

ibnna  and  deecriptiona  are  seen  passing  lo  aod  &o.  White  edifices,  consisting  of  public  and 
private  palaces,  churches,  and  other  buildings,  rising  <rom  an  expanse  of  waters,  produce  an 
eSect  of  incoraparable  grandeur.  When  the  lake  and  ees  are  fiozen,  they  are  covered  with 
sledge*  of  all  kinds,  and  exhibit  one  of  the  gayest  scenes  imaginable.  If  eirtemal  appear- 
ance were  alone  to  be  relied  on,  Stockholm  might  be  deemed  the  most  magnificent  city  in 
the  world.  This  impression  is  not  sustained  by  any  beauty  or  convenience  in  the  interior. 
Except  the  great  aquare  of  Norden  Malm,  the  streets,  though  of  very  considerable  length, 
are  neither  broad  aor  handsome.  There  is  no  foot  pavement ;  the  houses  are  lofty,  all  white- 
washed, and  the  shops  are  extremely  poor.  The  different  families  reside  in  separate  floors 
or  stories,  one  above  another,  the  (cnmnd-floors  being  usually  occupied  as  shops.  The  royal 
palace,  however,  begun  ^  Charles  XL,  and  finished  by  Gustavus  IIL,  maf  vie  with  any 
itructurc  of  the  kind  in  Gui^io.  It  is  in  the  Grecian  style,  quadrangular,  four  stories  high, 
built  of  brick  on^,  but  fiiced  with  stone-coloured  cement.  Its  situation,  lacing  the  quay, 
and  ctSTiDHUiding  a  view  of  all  parts  of  the  city,  adds  greatly  to  its  beauty.  It  containa 
■orne  fine  specimens  of  sculpture  and  painting,  curkwities  connected  with  Swedish  histor^i 
•nd  •  lanffe  of  small  apartments  embellished  by  Gustavus  Ul.  in  a  fenciful  manner.  This 
palacCf  with  the  finest  buildings  of  the  city,  stands  on  one  of  the  ialanda.  The  kings  of 
Sweden  have  in  the  coonliy  other  palaces :  that  of  Drotlningholm  is  a  handsome  stuccoed 
bnilding,  roofed  with  copper,  and  having  side  wings;  but  the  gardens  are  barboroutily  laid 
out  in  uie  old  fashion,  with  trees  and  hedges  clipped  into  lancilul  shapes. 

Njkdping  is  the  only  tract  of  Sweden  Proper  which  is  south  of  the  lakes.  The  town  c^ 
that  name,  though  small,  has  an  air  of  magnificence.  The  houses  are  of  wood  painted 
yellow. 

The  provincesof  Westeroa,  Orebro,  and  Carlstadt,  along  the  north  side  of  the  lakes,  reach 
acroB  tiie  kingdom.  EnkApinf;,  on  a  branch  of  the  MaLu-,  is  the  first  town  which  occurs 
westward  from  Stockholm,  but  it  is  not  of  great  consequence.  Westerns,  on  the  same  lake, 
has  more  commercial  importance,  as  a  link  Detween  the  capital  and  the  northern  and  western 
fMovincesL  There  is  only  one  principal  street,  about  two  miles  in  length;  the  houses  are 
ooly  of  one  stray,  and  often  rocrfed  with  torf  It  is  the  see  of  the  richest  bisbcnric  in  Swe- 
den. The  cathedral  is  a  simple  edifice;  but  one  of  the  most  elegant  in  Sweden,  adorned 
with  a  very  elegant  porpbynr  monument  erected  to  Eric  IV.,  wlio  died  by  poiaon  in  1577. 
Next  comes  Kftpmg,  small  uid  poor ;  but  celebrated  as  having  been  the  residence  of  Scheele. 
It  lie*  at  the  ezbeme  interior  point  of  the  Malar.  Quitting  that  lake,  and  proceeding  south- 
west,  we  ecoM  to  Arboga,  a  beautiful  little  town  on  a  river  which  tails  into  that  lake,  and 
noar  a  canal  which  connects  it  with  the  lake  Mjelmar.  A  steam-packet,  establidied  by  an 
Englishman,  now  enables  it  to  communicate  with  the  capital.  Nearly  due  west  ia  Orebro, 
a  more  considerable  town,  and  the  occasional  place  of  meeting  for  the  Swedish  diet.  It  is 
reckMted  the  fifth  town  in  Sweden,  containing  about  4000  peo[ue,  and  the  streets  are  bTC«d 
and  spacious,  though  the  houses,  as  elsewhere  in  Sweden,  are  low,  and  of  painted  wood. 
The  stadthus,  or  governor's  residence,  which  includes  also  the  prison,  is  a  huge  shspelese 
edifice.  Tbe  charch,  which  fama  also  the  place  of  meeting  for  the  diet,  ia  an  ancient  struc- 
ture, originally  Gothic,  and  bailt  of  aUme,  but  patched  with  brick,  and  in  various  styles. 
Proceedbg  westward,  we  enter  Carlstadt,  or,  as  anciently  called,  Wanneland,  a  region 
entirely  a  mines,  (oreBtii,  and  lakelets,  and  bounded  on  the  south  by  the  extended  shores  of 
tbe  Wener  lake.  Carlstadt  is  situated  near  the  point  where  this  hike  receives  the  Clara,  a 
conoidaable  river,  which  traverses  these  wooded  regions,  and  down  which  immense  quanti- 
ties of  timber  are  floated ;  advantage  for  this  purpose  being  taken  of  the  floods  to  which  it 
i>  occaskmally  subject  One  company  Irom  Gottenburg  has  aaw-milla,  at  which  are  annually 
cut  upwards  of  60,000  planks.  Carlstadt  is  a  place  of  ftom  2000  to  3000  people,  prciienting 
tbe  ordinarv  aspect  of  Swedidi  towns.  It  collects  the  vast  produce  of  the  muies  and 
fixests  of  Warmeland,  and  tranamita  them  across  the  Wener  to  Weneraberg,  whence 
tbey  find  their  way  to  Goltenburg.  Considerably  in  the  interior  is  Philipetadt,  in  the 
very  heart  of  the  iron  mines,  by  which  it  is  supported. 
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I  ranwkablv  am  them  of  Pmhug  (U.  M^X  ■  &«  nulw  to  the  eMt- 
wud.  Tbej  are  thirteen  in  nnaober,  dof 
into  K  "'™—'-'"  entirely  ccmpoeed  of  veinm 
•nd  beda  of  inn  ore.  Dr.  CUrke,  after 
liBTing,  in  the  course  of  ten  yeua*  travel, 
inspected  man;  of  Ibe  principal  wwks  <£ 
thii  kind  in  diderent  caanlriea,  dedans  timX 
be  bad  nerer  beheld  an;  thing  equal  to  this 
fx  srandenrcf  eflect,  and  m  the  tiemeii' 
dandy  Mnking  cimnnBtaDCM  nndci  which 
bonMW  laboBT  m  here  perftnned.  In  tbe 
wide  and  often  abjM  soddenly  appealed  a 
vast  proBpecI  of  yawning'  caverns  and  prodi- 
gious machinery.  Inunense  bucketa,  scw- 
pended  by  lattiing  chaiiNk  wete  paningap 
and  down;  ladders  wem  acalii^  all  the  tu- 
waid  precipicea;  vpoo  which  the  wcrk- 
people^  reduced  l^tlieiidialaBce  tapigmiea^ 
w«re  aKending  and  deecotding.  "Hie  clank- 
ing of  chains,  the  groaning  of  the  pon^M, 
the  haUotHng  of  the  mintn,  the  creakinr 

n,uidllM 

.  _je  blasting)/ the rDckat^ gunpowder, 
in  the  midst  of  all  this  scene  of  excavation  and  vapour,  produced  an  eAct  that  no  stranger 
could  witnew  unmoved. 

Dalecarlia,  or  Dalame,  extends  to  the  northeast  of  Wanneland.     It  is  ooveied  with  as 
ejitnofdinary  [voiiision  of  moeaefl  and  iiingi,  so  that  it  ia  tenned  by  Dr.  Clarke  the  ei 
'    ' ''  <>  ■    ,        olieody  remarked  the  p— "'■"  character  of  the 

,  and  the  daring  energy  of  the  ancient  Swedee. 
industry  conaiata  in  me  mines,  particularly  the  gnmt 
It  is  inunedialely  adjoining  to  the  town,  and  cooaislB  of 
an  enoimoua  conical  mass  with  the  top 
downwards.  The  bottoo)  (^  the  cooe,  b^ 
ing  the  top  of  the  mine,  was  the  first 
worked;  and  the  galleries  being  mado 
through  it  without  due  precaution,  tbs 
whole  fell  in,  producing  an  imuienae  open 
crater  which  still  remauML   R^nkr  Mair- 


volumea  (rf*  moke  and  vapour,  giving  it 
the  apnnnce,  do  a  greater  s^le,  of  tho 
Neapc4itan  S<A&tra.  It  is  divkled  into  no 
lev  than  1200  shares  or  sectiiaia,  amcaig 
.  which  the  we  is  divided  immediately  am 
being  tmiugbt  up,  and  it  ia  then  melted 
on  a  small  scale  by  the  diferent  indivi- 
duals. The  ore  is  not  rich.  In  1000,  this 
Ftbhia  tliDb  mine  is  eaid  to  have  yielded  8,000,000 

pounds  of  copper ;  in  1650, 6,600,000 ;  bat 
at  present  mly  1,130,000  pounda.  The  workmen  have  now  reached  the  bottcxn,  or  the  sur- 
&ce  of  the  cooe,  and  are  still  working  through  the  ground,  in  the  fend  hope  of  coming  to  the 
top  trf*  another  cone,  reaching  downwards.  Unless  uts  cbimen  should  be  realised,  the  mine, 
it  is  said,  will,  in  ■  few  years,  cease  to  be  productive,  Fthlun  is  a  roguiarly  built  but  oW- 
fitsbioned  and  dirty  town,  subsisting  solely  by  the  mine.  It  has  two  cfaurchea,  one  covered 
with  copper,  but  this  has  not  a  handHoraeajqieannce,  the  colour  of  that  metal  being  converted 
into  a  whitish  green  soon  after  eipoeum  to  the  weather.  Near  FUtlun  is  thehouse  where 
GastavuB  Vass  lay  concealed,  the  proprietor  of  which  has  studied  to  preaerve  b  its  pnstiiM 
state  this  asylum  of  the  Swedish  kmg.  Hta  chamber,  bed,  and  clothes  are  etill  shown;  hia 
shirt  of  worsted  mail  fitted  similar  to  those  made  by  the  Circassians,  and  his  other  weapoas. 
Sala,  which  is  properly  in  Weatmsnland,  may  be  mentioned  here  as  another  mining  town 
on  a  smaller  scale,  neat,  regular,  but  ill-paved.  The  otdy  important  mine  is  tne  of  galena, 
which  yields  2000  marks  of  aUver,  and  32,000  pounds  weight  of  IcmL    There  )•  abo  a  cop- 
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per  mine,  whkli  i«odnces  little ;  end  one  of  inw,  which  ia  not  cmtaidered  worth  the  ezpenee 
of  working. 

Upland,  coincidins  nearly  with  the  modem  UpaoJa,  is  tn  iDteresting  province,  extending 
ftom  &  put  of  Iba  b^e  to  the  river  Dal.  It  is  flat,  but  divenified  with  numeroos  littlo  round 
knolls,  which,  with  the  email  lakes  and  the  numerous  fine  fbresU,  render  it  pietureeque.    It 
contains  Upsala,  the  seat  of  the  great  notthem  univerutj,  and  Danemora,  the  mott  valuable 
of  the  iron  mines: 
Upeala,  or  Up«l  (jEg-.  245.),  ta  the  place  in  Swedrai  moat  venenble  for  its  antiquity.    It 
was  long  the  reddenee  of  the  kings, 
and  has  always  been  the  chief  seat 
<^  religion  and  learning.    Eren  in 
pagan  times  it  was  the  resideDce  of 
thehlgfaprieetofOdin;  and  in  1026, 
Everinus,  a  biehop   fivm  England, 
was  placed  there,  Toi  the  ptnpoae  of 
converting  the  natives  to  Christiani- 
^.  The  cathedral  is  the  largest  and 
finest   ecclesiastical    monument    in 
Sweden,  a  country  not  eminent  fbi 
such  structures.   The  exterior  is  in> 
deed  only  of  brick,  and  there  ia  an 
injudicious  mixture   of  the   Gothic 
•"■*■  with  the  Doric  towera    But  the  in- 

terior is  very  striking,  adorned  with  a  double  row  ot'  Iburteen  Anted  columns,  a  magnificent 
altar,  and  above  all  oj  many  monuments  of  the  kings  and  heroes  of  Sweden.  Particular 
notice  is  attracted  by  that  <rf  Gustavns  Vaaa,  and  the  three  Sture^  suc^easiTely  regents  of 
the  kingdom,  who,  in  that  station,  earned  the  title  of  fiithers  of  their  country.  The  shirt  of 
mail  rfMaigaret,  the  Semiramis  of  the  North,  is  also  kept  as  a  warlike  relic.  Upeala  con- 
tains also  a  palace  founded  by  Gtistavus  Vasa,  now  half  burnt  down.  It  is  at  present  sup- 
ported solely  by  the  university,  of  which  an  account  has  already  been  riven.  It  is  destitute 
o(  oil  trade  or  indnstir.  It  is  therefbre  small,  but  very  regular  and  neat,  faavbg  a  large 
eqnare  in  the  centre,  where  all  the  streets  converge. 

The  mine  of  Daneroora  is  situated  near  the  aniall  town  of  Osterby.  Swedish  iion  ia  the 
best  in  the  world,  and  the  iron  of  Danemora  is  the  best  in  Sweden.  Dr.  TliunscHi  was  told 
at  Sheffield,  that  cast  steel  ccnid  not  be  made  with  any  other.  Danemora  was  first  wrought 
as  a  silver  mine,  tart  this  was  soon  exitausted.  The  iron  then  began  to  be  wrought,  and  soon 
established  the  hi)^  character  it  now  holds.  The  great  opening  is  fifty  fathoms  deep,  and 
the  mine  has  been  wrought  thirty  bthrans  lower  down.  The  ore  is  blasted  with  gunpowder. 
At  riMKt  intervals  are  heard  tremendous  explosions,  like  the  diachane  of  the  heaviest  artiU 
lery,  which  are  echoed  through  the  caverns,  and  diake  the  earu)  like  a  volcano,  while 
Totomes  cC  smoke  burst  ferth  after  each  cnah.  From  the  mouth  of  the  cavern  enormous 
masses  of  iron  are  raised  up  by  machinery.  The  mine  belongs  to  a  number  of  private  indi- 
viduals, who  have  erected  a  steam-engine  at  an  expense  of  96,000  rix-dollars.  The  prodoce 
is  estimated  at  4000  tons.     There  are  twenty-seven  other  mines  in  the  province  of  Upaala. 

Gothland,  or  Gotaland,  the  soathem  division  of  the  kingdcxn,  forms  a  large  peninsula,  with 
a  wide  circuit  of  dnres.  It  enic^  a  considerably  milder  climate,  and  is  the  only  port  of  the 
kingdcan  where  wheat  is  raised  m  any  considerable  quantity.  It  is  hero  also  that  the  recent 
improvemeiAi  in  agriculture  have  been  chiefly  observable.  There  is  thus  more  land  in  cul- 
tivation, and  trees  will  not  grow  in  the  immediate  vicinity  of  the  coasts  i  ao  that  Gothland  is 
not  so  thcroaghly  covered  with  wood,  as  the  provinces  to  the  north  of  the  lakes.  If  we 
except  the  capital,  this  division  contains  almost  all  the  sea-ports  and  naval  anensis;  and 
conseqnently  engroeaes  nearly  all  the  fbreign  commerce  of  the  kingd<xn. 

The  modem  and  official  divisicms  c^  Gothland  have  been  exhibited  in  the  statistical  table, 
l^e  ancient  divisions  ore  into  Eastern  and  Western  Gothland,  divided  from  each  other  by 
the  long  line  of  the  lake  Wetter ;  Smaland,  an  extensive  but  barren  tract,  to  the  south  of 
that  lake ;  and  Scania,  or  Schdnen,  the  southern  peninsular  extremity  of  Sweden,  a  better 
peopled,  and  better  cultivated  district  than  any  other  in  the  kingdom. 

Eastern  Gothland  comprises  chiefly  the  modem  provinces  tri  Nykfiping  and  UnkOpii^. 
The  town  of  NykAping  is  agreeably  situated  at  the  extremity  of  a  amoll  lay  of  the  ^tic, 
and  tbou{^  (duuI  has  an  air  of  magnificence;  bat  it  carries  <»  little  or  no  trade.  It  is  now 
much  outstripped  tw  NorkOpin|(,  the  loivest  of  all  the  kOpingi  (L  e.  markets),  and  the  fotath 
town  in  Sweden.  Norkdping  bet  upon  the  large  river  Hotala.  which  communicates  between 
the  lake  Wetter  and  the  Baltic,  and  which  is  here  brcriien  into  numerous  rocky  channels. 
The  chief  branch  of  industry  consists  in  the  manu&cture  of  broadcloth,  which  is  produced  eo 
fine  OS  to  sell  at  twenty-eeven  shillinfa  per  ell,  of  one  yard  and  three  quarters  broad.  The 
breed  of  sheep  in  the  neighbourhood  has  been  ctmsideiably  improved  by  the  introduction  of 
mTinos.  The  town  is  regularly  built,  of  neat  wooden  honsee.  LinkOping  is  another  pro- 
VoL.  I.  8  M 
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yincial  c^>ital,  handBomer  in  its  aspect,  thon^  much  amaUer,  tbui  Noikdiiiiig.  The 
cathedral,  rebuilt  four  hundred  years  ago,  is  one  of  the  finest  ecclesiastical  stnictures  in  the 
kingdom,  and  near  it  is  a  very  handsome  theatre. 

The  district  of  Smaland  has  for  its  chief  town  Jonkdping,  situated  at  the  extremity  of  the 
Wetter,  and  commanding  grand  and  beautiful  views  over  mat  immense  lake,  which  has  here 
a  wide  border  of  low  but  finely  wooded  rocks.  The  town  has  been  entirely  rebuilt  siBce 
1790,  when  it  was  burnt  to  the  ground.  Though  built  chiefly  of  wood,  like  other  Swedish 
towns,  it  contains  many  good  aiS  commodious  houses,  the  reodence  of  wealthy  inhabitants, 
who  have  been  attracted  by  the  amenity  of  the  site.  A  high  court  of  appeal  fiir  this  part  of 
Sweden  is  established  here.  About  ten  miles  distant  is  Tubeig,  a  long  round-back^  hill, 
composed  wholly  of  one  unbroken  mass  of  fine  magnetic  ironstone.  It  presents  such  a 
colossal  mass  a4Si  in  Hausmann*s  opinion  must  continue  to  aflS»d  a  source  of  riches  to  the 
remotest  posterity.  The  upper  bed,  970  feet  thick,  has  been  wrought  for  250  yeara  It  is 
merely  blasted  with  gunpowder,  when  the  fingments  fiill  to  the  bottom,  and  are  conveyed  to 
neighbouring  finmaces.  The  ore  is  not  very  rich,  the  proportion  of  pure  iron  varying  from 
21  to  32  per  cent ;  but  it  is  very  tractable,  and  firee  ftooi  any  hurtfiil  ingredients.  T&  hill, 
though  only  400  feet  high,  commands  an  almost  boundless  view  over  the  vast  wooded  flats 
of  Smaland.  This  district  contains  also  a  considerable  quantity  of  bog  iron  ore  of  inferior 
quality,  and  some  copper  mines. 

The  sea-coast  of  Smaland,  consisting  of  the  modem  provinces  of  Calmar  and  Bleking,  is 
of  a  naked  and  unpromising  aspect,  hit  contains  some  havens  of  importance.  Calmar  is 
noted  in  Swedish  history  as  a  strong  fortress,  and  still  more  because  in  one  of  the  apartments 
of  its  castle  was  signed  the  celebnOed  treaty  which  united  the  three  crowns  of  the  north  oo 
the  head  of  Margaret  Carlscrona  is  the  chief  naval  arsenal  and  one  of  the  largest  towns  in 
Sweden.  It  is  built  on  three  small  islands  connected  with  each  other  and  with  the  coast  by 
long  wooden  bridges,  while  other  islands  serve  for  the  erection  of  works  for  the  defence  df 
the  harbour.  These  are  square  batteries  of  stone,  well  mounted  with  (»ndnance,  which  appear 
formidable  enough,  though  probably  not  capable  of  coping  with  a  ship  of  the  line.  Separate 
establishments  exist  for  the  large  vessels,  and  for  the  floUlla ;  but  one  of  the  most  remarkable 
features  consists  of  the  covered  docks,  partly  excavated  out  of  the  vast  masses  of  solid  rock. 
The  want  of  tides  in  the  Baltic  is  supplied  bv  sluices,  which  open  into  the  port,  and  are 
emptied  again  at  pleasure.  Carlshamn  is  a  smaller  town,  romantically  situated,  like  a  cluster 
of  nests,  on  the  tops  of  clifik  During  war  it  enjoyed  a  considerable  proportion  of  the  neutral 
trade,  which  it  has  since  lost  Chnstianstadt  is  a  fortress  of  considerable  celebrity,  the  cap- 
ture of  which  formed  the  first  military  achievement  of  Gustavus  Adolphua.  Some  fingments 
of  the  fortifications  remain,  and  the  approach  to  them  is  defended  by  an  extensive  swamp 
which  surrounds  the  place. 

Scania  begins  hero,  a  flat  and  fertile  peninsula,  forming  the  most  southern  pdrt  of  Sweden. 
Thero  aro  numerous  German  residents  in  Scania,  supposed  to  have  sought  refuge  the^e 
during  the  Protestant  persecution  in  Grermany ;  and  scone  Scotch  farmers  have  also  sought  to 
introduce  an  improved  system  of  agriculture.  In  the  centre  of  Scania  is  Lund,  the  seat  dt 
the  second  university  in  Sweden,  containing  80,000  volumes,  a  good  obeervatoiy  and  botanical 
garden,  and  a  noble  cathedral  in  the  Norman  style  of  architecture.  Malmo,  formerly  one  of 
the  Hanseatic  towns,  is  the  chief  seat  of  trade.  Helsenving  and  Ystadt,  neat  little  ports,  are 
the  chief  places  of  embarkation  for  Denmark  and  Germany.  All  these  towns  command 
magnificent  views  of  the  Sound,  enlivened  by  the  crowds  of  shipping  that  are  continually 
passing. 

Having  turned  the  southern  point  of  Sweden,  we  come  to  the  coast  of  West  Grothland, 
situated  on  that  great  gulf  of  the  German  Ocean  called  the  Cattegat  Being  the  part  of  the 
kingdom  nearest  to  the  great  states  of  Europe,  it  carries  on  a  principal  part  of  the  commerce 
of  Sweden.  Laholm  and  Halmstadt  are  ports  of  some  consideration,  in  the  gloomy  and 
heathy  province  of  Halland,  but  almost  the  whole  of  the  western  commerce  of  Sw^en  centres 
at  Gottenburg. 

Gottenburg  is  built  in  the  interior  of  a  bay  set  round  with  rug^^ed  and  naked  rocks,  and 
the  whole  country  round  is  sterile  and  desolate.  It  is  supported  by  its  situation  at  the  mouth 
of  the  Gotha,  the  broadest  and  most  navigable  of  the  rivers  of  Sweden,  which  by  means  of 
the  canal  of  Trdlhatta  afibrds  a  full  communication  with  the  great  interior  lake  of  Wener, 
and  the  opportunity  of  bringing  down  those  immense  stores  of  wood  and  iron  produced  around 
its  shores.  The  prosperity  or  Gottenburg  was  also  greatiy  promot^  by  the  French  anti- 
commercial  system,  under  which  thisjport  remained  one  of  the  few  channels  by  which  British 
goods  could  force  their  way  into  the  Continent.  It  is  a  very  handsome  city,  built  entirely  t£ 
stone,  the  use  of  wood  having  been  prohibited  since  the  last  great  conflagration,  the  second 
which  had  occurred  in  the  course  of  ten  years.  A  magnificent  church,  lately  built,  is  con- 
structed, in  a  ^reat  measure,  of  stone  imported  from  ScoUand.  The  principal  street,  which 
is  long  and  wide,  has  a  canal  running  through  it;  the  others  strike  (mfrom  it  at  right 
angles.     The  principal  merchants  are  Scotch,  who  live  in  a  style  of  great  magnificence. 

West  Gothland  presents  still  some  other  striking  features.    Among  these  rank  foremost 
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la  and  cantl  of  TroUdtla.  Abm«  the  fonner  th«  river  ia  a  mile  broad ;  but  being 
confined  between  two  lofty  rocks,  it  pours  down  its  waters  with  prodigious  force.  The  de- 
scent, however,  is  only  a  hundred  feet  in  the  conrae  of  two  miles,  making  thus  arapid  rather 
than  a  &J1;  the  water  mahinof  iltmg  with  inconceivable  rapidity,  boiling  up,  and  covered 
with  Ibani.  The  noise  is  prodigious,  and  clouds  of  vapour  are  thrown  up.  These  cataracla 
oppooed  a  complete  obstruction  to  the  navigation.of  the  Gotha,  which  uie  kings  of  Sweden 
expended  immense  sums  in  endeavouring  to  overcOTne;  but  their  works  were  loo  imperfect 
to  resist  the  impetuoeity  of  the  current  At  length,  in  1793,  the  enterprise  waa  taken  up 
ta  a  company  of  private  merchants,  who  in  seven  years  broui^ht  it  to  a  happy  completion. 
The  canal  ia  twenty-four  feet  wide,  and  eight  feet  deep.  It  extends  only  two  miles;  bnt 
being  cnt  through  a  granite  rock,  sometimes  to  the  depth  of  one  hundred  and  fifty  feet,  it 
proved  ft  work  of  very  great  labour.  Wenerborg,  at  the  junction  of  the  Gotha  with  the 
Woner,  is  the  channel  by  which  the  products  of  the  interior  are  brought  down  the  river; 
jet  it  does  not  derive  ttixa  this  trade  much  prosperity  or  importance.  Uddevalla  and  Stron- 
stadt,  tie  Mnali  aca-porta,  with  some  trade  and  fishery,. but  they  have  suffered  since  the 
berriiiKB  deserted  the  coast  Bkaia  and  EUilkoping  are  places  ofaome  consequence  in  the 
imerin  of  West  Gothland. 

fforrtmad  fiMms  a  third  division,  which,  if  conaidered  aa  including  Lapland  (and  it  is  so 
cooaidered  politicallyX  would  be  much  more  extensive  than  all  the  reat  of  the  kingdom  put 
together.  It  is,  however,  our  intention  to  reserve  &t  a  particular  eection  the  vast  and 
pecnliar  region  known  under  the  name  of  I^pland.  Norrland,  in  a  restricted  sense,  cata- 
praea  the  fiwr  provinces  named  in  the  table,  but  is  better  known  under  the  divisions  of 
Jamtland,  Angcnrmanland,  Hedelpad,  and  Helsingland.  Jamtland,  where  it  borders  on 
Norway,  includes  acsne  of  the  highest  mountains,  several  of  them  rising  to  6000  or  7000 
feet.  The  rest  cf  Norrland  is  Bat,  and  the  climate  moist  and  variable.  Tike  that  of  Jamt- 
bud,  bat  colder.  Wheat  scarcely  ripens  beyond  Sundswall ;  near  to  the  northern  border, 
barley  and  rye  ripen  with  difficulty.  Almost  the  only  fruits  are  cherries  and  goosebeniea. 
The  hmd  uiider  cultivation  did  not,  in  1612.  exceed  ^000  acres,  which  is,  in  proportion  to 
tlie  whole,  only  as  1  to  915.  Yet  the  people  are  industrtous ;  and  Von  Buch  observed  a  greater 
air  of  pro^ierity  here  than  in  the  rest  of  the  kingdom.  The  woods  which  cover  almost  the 
wb<de  cooDtry,  ate  infestedbyntimerouaherdBof  wolves.  Ofthe  entire  population,  amounting 
to  IflO^lOO,  imly  6S18  live  in  the  towns,  which  of  course  must  be  very  unimportant  Sunds- 
wall  and  Hemosand  are,  however,  sea-ports  of  some  little  consequence,  as  is  Umea ;  but  thia 
last  properly  belongs  to  I^pland. 

Siraann'.  2. — iVbnooy. 
This  extennve  portion  of  the  Swedish  monarchy,  recently,  by  compulsion,  but  in  all  like- 
lihood pamanently,  united,  comprBes  a  very  long  Ibe  of  maritime  territoi^,  bcmg  the 
boundleaa  expanse  of  the  Northern  Ocean.  ThrMighout  its  whole  length,  m  an  oUique 
Ihie  parallel  to  the  sea,  runa  the  chain  of  the  Dofrines,  prcsentingmany  bold  and  lofty 
Munmits  covered  with  perpetual  snow.  Sneehatta,  the  highest,  is  8100  i«et  These  moun- 
tains throw  out  nnmerouB  chains,  sloping  downwards  to  the  sea,  which  form  romantic  valleys 
and  deep  and  winding  bays.  Norway  produces  some  com,  not  nearly  sufficient,  however, 
for  its  own  ccosumption ;  but  exports  large  quantities  of  timber  and  fish,  receiving,  in  return, 
those  commodities  of  which  it  stands  most  in  need. 

The  southern  Norwegian  provinces  of  Aggerhuus,  Chrietiania,  and  Christiansund,  include 

a  conaideiably  greater  proportion  of  level  territory  than  the  others.     They  have  the  great 

range  of  mountains  to  the  north  and  west,  and  are  not  separated  fnm  Sweden  by  these 

natural  barriers.     Through  these  provincea  flow  aouthward  into  the  bav  of  Christiania  the 

Dmnmen  and  the  Glonunen,  the  two  greatest  rivers  of  the  North,  and  bring  with  them  an 

immense  quantity  of  timber,  which 

is  cut  into  deals,  and  exported  to  all 

parts  of  Europe.    The  export  of  iron 

IS  also  considerable. 

Ckriitiimia,  (Jig.  246.),  capital 

of  all  this  district,  with  a  population 

of  20,681,  now  ranks  as  the  capital 

of  the  whole  kingdom.  It  is  situated 

at  the  head  of  a  king  interior  bay  or 

,     fiord,  and  enjoys  a  situation  which 

j     Von  Buch  coosidera  as  altogether 

'     wondortiil.      The   lay,   its   i^ands, 

the  crowds  of  sails  spread   among 

UnimoM.  them,  with  the  viewof  nmjestichilC 

rer  hilla  in  the  distance,  appeared  to  him  equalled  only  on  the  lake  of  Geneva,  which, 

',  has  not  the  vessels  and  islandsL     Christiania  ia  chiefly  supported  by  the  trade  in 

'  ''  iv-niills  an  considered,  by  the  traders  in  thia  article,  to  be 
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■aperior  to  lU  othen.  Sane  of  ita  merehutti,  paittcnlarl;  the  Ankefa,  m»mt«in  the  slatA 
of  princes,  uid  are  comidered  equal  in  wealth  and  liberal  viewj  to  aaj  in  Europe.  Ciuir 
tiania  comes  more  into  contact  than  Bei^en  with  ths  more  advanced  amntriea  of  Europe^ 
and  has  adopted  almost  exctuaivel;  tlie  improvements  which  diatinguiah  tbeoo.  The  baildinga 
are  regular,  and  moOlj  of  st^Hie ;  so  that  in  the  courae  of  200  jean,  while  other  ScaodtiMr 
vian  towns  tiave  been  repeatedlj  redoced  to  a^es,  Christiania  has  sn&red  only  ali^it  injttry 
fWim  fire.  Since  the  union  with  Sweden,  it  has  received  an  univeni^,  with  two  piiJiiiiii. 
who  have  moderate  income*,  chiedj  derived  &om  grain. 

There  are  other  havens  of  some  importance  in  this  southern  tract  of  Norway.     On  the 

western  coast  of  Christiania  fiord,  the  two,  Bragentes  and  Btromsoe,  unite  in  forming  what 

i*  called  Diammen,  at  the  mouth  of  the  important  river  of  that  name.     Tcuisbei^,  at  tfaa 

bottom  of  the  same  side,  is  a  town  of  scana  ancient  celebrity,  but  now  a  good  deal  deayedL 

On  the  eastern  eide  of  the  same  bny  is  Moss,  watered  bv  a  stream,  turaingtwenty  eaw-nulli, 

'        '  '  ~ '  ' ''      "  ■     '  prepared  ror  exportation.      FredericUmll,  an 

beautifully  situated  in  an  interior  bay,  windii^ 

amimg  mountains.     Near  it  is  the  strong 

fortress  of  Frederic  kstadt,  the  scene  of  tha 

death  of  Charles  XIL      The  ptM  of  the 

Swinsund   (Jig.  247.),  on  the  immedisite 

'  trontier,  presents  tme  of  the  most  nNnantic 

and  picturesque    scenes  in  ScandinaTia. 

Cbristiansund,  the  moat  southern  pfovinca 

of  Norway,  has  a  capital  of  the  nme  name^ 

the  fourth  town  in  the  kinsdotn,  which, 

from  its  situation  en  the  Sksgeriach,  ia 

visited  for  shelter  and  supphea  by  nnnte- 

rous   vessels    entering    and    leaving    the 

Baltic      The  interior  from    Chrinania, 

''•■'— ^  ^"^-  though  it  includes  Hedemarken,  and  other 

large  pastoral  vallejre,  and  thou^  its  communications  are  &cilitated  b^  the  large  lake  of 
Mioaen,  does  not  contain  a  sincle  town.  That  of  Hammer  attests  its  tenner  munificence^ 
by  the  remains  of  a  palace,  ano  (rf  several  churches  now  restored.  The  whole  of  this  tenr 
tory  ia  hemmed  in  cm  the  WMt  and  north  by  the  gigantic  r«ng«8  of  the  Doverfield  and 


Fiflefield,  which  separate  it  &om  Drontheim  and  'Bvtgen. 
Hie  piuvince  of  Bergen  is  rude,  roc^,  and  mountainous,  consisting  of  ihe  slope  down* 
wards  to  the  sea  <rf  the  bigheet  part 


ot  Ihe  Dofrme  range.  The  town  o[ 
Bergen,  (Jg.  346.),  at  the  bead  cf  a 
long  interior  bay,  was  fennerly  »> 
counted  the  capttal,  and  omtauiB  a 
pwnlation  of  Ig^ll.  Its  wmmerce, 
which  is  considerable,  is  founded  on 
the  exportation,  le«  of  the  produce 
of  the  conntt;  behind  it,  than  of  the 
northern  fishery  at  DaSbden,  of  which 
the  produce  is  broiight  to  Bergen  bf 
H^  numerous  barks,     hs  merchants  had 

long  the  monc^y  cf  this,  and  still 
retain  much  the  greatest  share.     Tbej  are  chiefly  Dutch,  snd  send  a  vessel  weekly  to 
Amsterdam  for  a  mpply  of  the  garden  stuffi  which  their  own  soil  does  not  jneld.     Bergen 
is  built  of  large  masses  of  wooden  houses,  amid  rocks,  and  has  suflered  severely  by  fire. 
The  province  of  Drontheim,  to  the  north  of  Bergen  atii  Christiania,  and  separated  from 
them   by   vast   mountains^   cor- 
respcmdB    in   latitnde   with   the 
Swedish  Jamtland.    The  capital 
(Jg-  249.),  of  the  suie  name, 
ia   situated   on   the  shore  of  a 
winding  fiord,  but  subsists  less 
by  foreign  commerce   than   by 
the  intnnsl  communication  be- 
tween   numerous   valleys   and 
districts  to  which  it  forms  a  cen- 
tral point  of  union.     Of  these 
])„„^,^  valleys,  that  of  the  Guldal  is  the 

.  most    extensive  and  beantifhl, 

and  Bingularlj  celebrated  in  Swedish  stctfy  and  tradition.    Here,  it  is  boasted,  dwelt  the 
mighty  Haco,  the  noble  and  wise  Olaf  Tryggvaaoa    The  socie^f  of  Draotbeim  is  always 
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held  (bith  m  re]>TeMiitiiig  nuder  the  ha^ieet  light,  the  ficnnine  Norwegian  chanctsr ;  iti 
wmth  of  kiodneeB,  and  ^eneroiia  bospitaJitj.  Dr.  Clarke  praises  cbiefl;  its  tnity  Norwe- 
giaji  simplkitj ;  but  Von  Buch  c<Hisidora  it  as  marked  bjr  more  refined  taste,  moie  gracelbl 
and  attractive  mannerB,  than  the  Bocie^  of  Chriatiania.  In  no  diBtricl  of  Norway  ia  there 
said  to  be  such  a  feeling  t^patriotiBinatid  public  spiriL  DroDlheim  is  built  wholly  of  wood, 
and  has  in  consequence  been  ieren  time«  burnt  to  the  ground;  ;et  thehouaesare  bandsome, 
and  ornamented  with  taste.  There  ia  a  spacious  jalace,  built  wholly  of  this  material,  and 
partaking  its  imperfectioD.  Drontheim  also  contains  the  remains  of  a  cathedral,  the  largest 
edifice  in  the  country,  and  to  which  the  whole  populatioD  of  the  North  came  once  in  pil- 
gtiwnge.  The  environs  are  very.beaiitifiil,  with  numerous  country-Beata,  and  lofty  anow- 
crowned  hills  in  the  diatance.  CtuiBtianMuid  is  also  a  anall  se«-port  and  fiabing  town  in 
this  province. 

Beyond  Dnmtheim  commences  Norrland,  a  districl  nther  than  a  province,  the  name 
being  vaguel;^  applied  to  all  the  north  of  Scandinavia:.  Relatively  to  Norway,  it  is  marked 
by  an  increasing  intensity  of  cold ;  the  mountains,  even  at  3000  feet  high,  being  capped  with 
perpetual  snow,  and  vast  table-plains  or  fields  remaining  covered  with  it  during  the  whole 
■ommer.  Grain,  even  of  the  coarsest  descriptions,  ripens  only  in  a  tew  favoured  spola.  The 
spnice  fir  gradually  disappears,  and,  shelter  is  necessary  to  allow  the  Scotch  fir  and  the 
Inich  to  ^nng  op.  The  climate,  however,  is  scmiewhat  milder  than  that  of  reeiOns  under 
the  eame  latitude  on  the  Baltic;  so  that,  while  the  ports  of  Stockholm  and  Canscnaia  are 
■hut  during  several  montha  of  the  year,  thoee  of  Norrland  remain  continuaily  open.  Yet 
in  this  dr^iy  regioa  occurs  a  busy  scene  of  human  action  and  eiislence.  The  numerous 
islands,  and  the  deep  bays  between  them  and  the  land,  a^Drd  spots  to  which  shoals  of  fish 
come  fiom  the  brthest  depths  of  the  N(»th  8ea  to  dgioeit  their  spawn.  During  the  whole 
yeax,  the  herring  afibrde  a  regular  occupatim  to  the  Norrland  boatman ;  but  frran  February 
to  April,  the  dxxls^  migrating  bxa  thence,  and  from  all  the  surrounding  ccMsts,  crowd  to 
the  LoSxIen  Islands,  the  central  seat  of  the  notthem  fishery,  l^ieee  islands  form  a  chain 
parallel  to  the  land,  and  separated  by  narrow  channels  through  which  the  tides  of  the 
Northern  Ocean  nA  with  tremendous  rapidity.  Theaeafiowsasinthe  most  rapid  rivers,  and 
the  name  of  stream  is  employed : — MalslrAm,  the  &moue  whirlpool,  OrimstrOm,  SundstrOm, 
which,  when  the  tide  ia  high,  produce  the  eSect  of  a  mighty  cataract.  Waves  are  seen 
Btmgglinff  against  waves,  towenng  aloft,  or  wheelingabout  in  whirlpools ;  the  dashinff  and 
Tcsnng  ca  which  are  heard  many  miles  out  at  sea.  The  produce  of  the  &hei7,  which  has 
been  rendered  much  more  abundant  by  the  introduction  of  large  nets  instead  of  hooka,  ia 
conveyed  to  Bergen  in  a  great  number  of  little  barks.  The  Danish  government  endeavoured 
to  form  at  Strcmaoe  a  commercial  depdt  for  the  produce  of  Norrland;  but  in  this  bleak  situa- 
tion it  has  not  flonrished.  The  Rusdans  ctnne  with  numerous  veaeels  from  Archangel, 
brioging  meal  and  proviaiooa,  which  they  give  in  exchange  for  the  fish  caught 

SuBSErr.  3, — Lapland. 

The  vast  region  of  Lapland  is  divided  &om  the  rest  of  Scandmavia  fay  a  Ime  drawn  across 

it  nearly  coinciding  with  the  Polar  Circle,  bo  as  to  render  it  almost  entuely  an  arctic  region. 

It  coDsists  partly  d*  great  chains  of  mountains,  some  of  which  are  4000  feet  high,  while 

rther  extensive  tracts  are  level.     Through  these  roll  the  Tomea,  the  Lulea,  the  Pitea,  and 

other  rivers  of  long  course,  and  navigable  for  the  few  bests  which  have  any  occasion  to  pass 

along  them.    The  Laplanders  are  a  peculiar  race, 

2S0  ahort,  stout,  brown,  with  black  hair,  pointed  chin, 

\v/  -^^  /'''^        ^"^  eyes  r^idered  weak  by  exposure  to  the  smoke 

"^    "'■^y — 'Jsr'f-' /         ""^  snow.     They  are  divided  into  the  mountain 

^Jl  /  /^'    ^         ^  wandering  Laplanders,  and  those  who  dwell  in 

~  what  are  called  villages;  but  Eautokeino,  which 

forms  a  sort  <f  Lapltuid  capital,  when  visited  by 

Aceihi,  was  found  to  contain  not  more  than  four 

bmilies  and  a  priest     The  swift-footed  rein-deer, 

which  they  tram  to  draw  them  in  sledges  over  the 

snow,  form  their  riches;  the  fiesh  u)d  milk  of 

these  animals  compose  their  food,  and  the  skins 

their  furniture.     The  tents  of  the  Laplanders 

(^.  250.)   are  formed   by  six    beams  of   wood 

meeting  nearly  at  top,  covered  with  cloth,  a  flap 

of  which,  left  between  two  of  the  beams,  serves 

as  the  door.    The  floor  is  spread  with  rein-deer 

skins,  having  the  hair  upwuds,  and  which  thus 

Mnmtiii  L*piud«'i  Tnt.  serve  for  either  lying  or  sitting,  the  tent  being  too 

low  to  stand  in,  except  in  one  place.    A  stms 

ftnme  is  made  in  the  middle,  for  the  fire;  and  there  is  a  bole  at  the  tc^  to  which  the  smoke 

VouL  42 
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mnt  find  it*  wny;  bat  thia  it  iom  not  effect  till  it  hu  thickljr  imprefcoAted  the  wbola 
te>t  with  its  fintiec ;  which,  however,  tre  valued  w  «ffi>nling  a  protection  in  winter  kgsmst 
the  cold,  and  in  nimmer  against  the  BwannB  of  Dimquiloefl  with  which,  during  a  pemd  of 
riwrt  and  extreme  heat,  the  air  ii  inferted.  The  herds  of  rein-deet  vair  frofn  300  to  op- 
wuda  of  1000,  according  to  the  wealth  of  the  poMeaeor.  All  daj  they  wander  over 
the  hill*,  and  in  the  evening  are  driven,  not  without  aome  occaaicoal  reeiatance,  into  an  en- 
ck»ed  park,  where  thej;  ue  milked.  Each  yield*  only  about  a  tea-cupfiil  of  milk ;  hot  rich, 
aromatic,  and  of  ezquiaite  taete.  Linnnns  mentioDB  nineteen  &rmfl  in  which  milk  ib  pre- 
pared for  food ;  but  cleanlinees  doee  not  preside  over  their  cookery ;  and  the  use  of  the  hand, 
without  knife  or  fiark,  to  carry  every  thing  to  the  ntouth,  and  of  the  teagoe  to  lick  the  diabes, 
prereata  an  European  from  joining  theae  nieala  with  any  reiiah.  The  I«daadera  travel 
^^,  from  place  to  place,  and  mora 

their  ftmiliea,  usQally  at  the  W 
ginning  of  winter  and  Miininer, 
ui  sledges  made  in  the  fbnn  of  a 
boat,  uid  drawn  by  rein-deer 
(Jg.  251.).  These  anunala  ara 
tamed  and  trained  with  con- 
siderable difficulty,  and  tbey  an 

ral,  they  bound   over   hUl   ^od 

L.pk»fc™T™Tdi[c.  ^e   with    niri^iaing    celeri^. 

ioe  natives  have  also  a  specie* 

of  mow-shoe ;  not  a  broad  Sat  board,  like  that  of  America,  bat  somewhat  in  the  fdtm  of  a 

skate,  with  which  they  ^ide  rapidly  along  the  surface  of  deep  snow,  and  even  op  and  down 

ora  ««j,  t^o  ■toep  aides  of  the  hills  (jig.  352.). 

«■■*  -  Their  dress  is   carefiilly  contnved  tar 

the  purposes  of  wanntL    The  under 

part,   or   shirt,  is  compoeed  of  beep's 

skin  with  the  wool  inwards ;  while  U>e 

exterico'  coat  is  filmed  by  the  skin  at 

the  rein-deer,  or  tome  other  animal, 

havmg  the  fur  outwards.     They  add 

fia  gloves,  and  a  woollen  pointed  red 

cap  (Jg-  asa). 

Tha  raitire  population  of  Lapland, 
qiread  over  asurlace  oflSO  miles  square, 
is  stated  by  Dr.  Thocoscai  not  to  eiceed 
60,000,  or  one  inhabitant  to  every  three 
square  miles.  Even  thia  Bcan^  mea- 
L(«lu<iiirdi««idintiBiBw-PUk*.  sure    is    supported   oolj   oa   the   ee*.- 

coasts  by  a  supply  of  Ml  The  parish 
c^  Kautokeino,  ih  the  ulterior,  extending  200  miles  in  lenffth  and  96  in  breadth,  waa  re- 
ported to  Aeerbi  as  ccalainmg  not  more  than  ninety  famihes,  of  whom  twelve  only  are 
nsed.  The  laplanders  are  a  tannlesB  race,  among  wncm  great  crimes  are  unkfiown.  Only 
one  murder  has  been  heard  of  in  twenh^years ;  and  tlie  abence  of  theft  is  proved  by  that 
of  bars,  bolts,  and  otiier  safeguarda     They  do  not  ahow  that  open  ho^pitidi^  and  warmth 


of  heart,  fiir  which  rude  nations  are  so  often  celebrated.  They  ire  ocM,  chy.  mistmstjul, 
and  difficult  to  treat  with,  at  least  unlea  totacco  or  brandy  be  brought  in  as  mediatora.  They 
were  fonnerly  very  superstitious;  and  the  I^plaiid  witches  were  iamoua  for  their  empire 
over  the  winds,  which  they  eocloeed  in  bags,  and  sold  to  the  mariner.     The  nugic  drum 
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0^.254.)  and  the  eochanted chain (JS^. 255.) are  still  in  occaaioiial  tue.  Yet  the  Laplander! 
^^         have  been  converted  to  Christianity,  and  are  attentive  to  its  duties,  coming 
^^         often  ftom  vast  distances  to  attend  divine  service,  thoogh  the  instructions  are 
conveyed  to  them  only  through  the  broken  medium  of  an  interpreter. 

The  sea-coast  of  Lapland  presents  a  continuation  of  the  same  bold  and  rocky 
features  which  distinguish  that  (^NMivay.  Here,  too,  the  fishery  is  carried  on 
with  activity.  It  ia  chiefly  in  the  hands  of  a  Finnish  race,  called  Quans,  who 
have  pushed  across  Laphuad,  and  exert  an  activity  unknown  to  the  natives  of 
that  region.  The  Russians  from  Archangel,  also,  not  only  bring  their  meal  to 
ezchazige  for  fish,  but  carry  on  the  fishery  themselves  to  a  great  extent  In 
July  ai&  August  they  cover  with  their  small  three-masted  vessels  all  the  fiords 
and  sounds,  and  throw  out  lines  that  are  sometimes  two  miles  long,  and  contain 
600  or  700  hooks ;  so  that  their  vessels  are  filled  with  the  utmost  rapidity.  The 
government  has  founded,  on  the  larsfe  island  of  Qualoe,  the  town  of  mnmierfest, 
the  most  northern  in  the  world,  and  destined  as  a  rival  to  Archangel ;  but  the 
settlement  has  never  taken  root  in  this  ungenial  climate,  and  continues  also, 
with  one  exception,  to  be  the  smallest  that  exists.  On  the  other  side  of  the 
North  Cape,  on  the  extreme  finontier,  the  fort  of  Wardhuus,  defended  by  twenty 
men,  forms  the  only  bander  to  prevent  the  Russians  fix)m  taking  possession  of 
the  whole  country.  Mageroe,  ^e  most  northerly  of  the  islands,  consists  of 
steep  rocks  rising  perpendicularly  fiom  the  sea,  and  ascended  as  if  by  stairs.  In 
ch-hi.  *  ^^^y  recess  stands  Eielvig,  with  four  or  five  fiunilies,  on  a  level  spot,  barely 
MftgiB  chim.  afifi>rding  a  site  for  the  houses,  and  exposed  to  the  perpetual  war  of  the  elements. 
The  tempests  here  rage  with  such  fiiry,  that  it  is  often  impossible  to  leave  the  house  without 
danger  of  being  blown  into  the  sea.  At  the  northern  point  of  this  island  is  formed  by  the 
Norm  Cape  the  ^rand  boundary  of  the  European  continent,  facing  the  depths  of  the  Polar 
Ocean.  It  consists  of  an  enormous  mass  of  naked  rock,  parted  by  the  action  of  the  waves 
into  pyramidal  clif^  down  which  large  firagments  are  continually  mlling. 


CHAPTER  Vn. 

HOLLAND  AND   BELQIUBf. 

Tbs  NsmntLAinMi,  comprising  now  the  two  kingdoms  of  Holland  and  Belgwrn^  fonn  a 
maritime  territory,  which,  situated  almost  in  the  centre  between  the  nortii  and  the  south  of 
Europe,  and  penetrated  by  the  Rhine  and 'its  tributaries,  possesses  great  natural  advantages 
ibr  industry  and  commerce.  It  has,  accordingly,  fitxn  a  very  early  period  of  modem  history, 
ranked  ws  one  of  the  most  prosperous  and  fiourishing  parts  of  Europe.  The  union  of  the 
Batavian  and  Belgic  Netherlands  into  one  kingdom,  £ough  in  fiu^t  only  a  renewal  c^  that 
which  subsisted  at  a  former  period,  was  suddenly  terminated,  in  1890,  by  a  revolution  of  the 
Belgians.  The  separate  existence,  however,  d  HoUand  and  Belgium  being  yet  recent,  and 
the  statistical  information  req>ecting  them  having  for  a  number  ^  years  been  oollected  with 
reference  always  to  the  entire  Nemerlands,  they  will  be  still  treated  most  advantageously 
m  combination.  It  may  be  sufficient  to  observe,  that,  since  liie  revolution  of  1830,  &lgium 
has  been  erected  into  a  separate  monarehy,  through  the  mediation  of  the  five  great  powen 
of  Europe ;  and  the  crown,  with  their  consent,  has  been  conferred  on  prince  Leopold,  formerly 
of  Saxe-Coburg. 

Sbgt.  L — Chneral  OutUne  a$td  Aspect, 

Holland  and  Belgium  may  be  regarded  as  a  laige  comer  or  segment  cut  ofi"  ftom  France 
and  Genqany,  which  form  round  it  a  si>ecies  of  irregular  arc  Arbitrary  lines,  drawn  con- 
formably to  treaties,  mark  all  except  its  maritime  boundaries ;  for,  though  several  of  the 
greatest  rivers  of  Europe  cross  its  territory,  none  of  them  have  any  limitary  character.  The 
maritime  boundary,  which,  like  the  inland,  extends  ftom  north-east  to  south-west,  is  the 
North  Sea,  or  German  Ocean,  which  is  formed  here  into  a  species  of  large  gulf  by  the  oppo- 
site coast  of  part  d  the  English  Channel  Holland  is  also  penetrated  %  the  deep  inlet  of 
the  Zuyder  Zee.  The  whole  territory  extends  between  49^  80'  and  53^  84'  N.  lat,  and 
2°  80^  and  T**  IS'  E.  long. ;  making  about  280  miles  in  length,  and  220  miles  in  breadth. 
The  entire  extent,  according  to  the  best  calculations,  amounts  to  24,870  square  miles,  or 
15,900,000  Englii^  acres. 

In  respect  to  surfiuse,  this  country  Includes  the  lowest  portion  of  the  great  low  land  of 
the  Eurqpean  continent  The  northern  parts,  composing  the  new  kingdom  of  Holland,  are 
mostly  below  the  level  to  which  the  bordering  sea  rises  during  high  tides  or  swells.  Hence 
originated  an  imminent  danger  of  inundation,  till  the  Dutch  constmcted  those  mighty  dikes, 

ar  which  the  sea  is  excluded,  and  which  form  so  extraordinary  a  monument  of  theu*  industry. 
oUand  is  humorously  described  by  Butler  as  a  country  that  draws  fifty  feet  of  water.** 
The  Belgic  provinces  are  also  flat,  but  not  lower  than  the  surface  of  the  sea,  nor  much  exposed 
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to  riier  inundation.  In  the  soath-eaetern  district  of  Liege  &iid  Namnr,  branches  of  the 
Rhenidi  moBntains  render  the  eurlkce  irregular,  and  sometimes  hilly,  particulaily  in  the 
tract  fixnnin^  put  t^  the  ancient  forest  of  Ardennes. 

Several  nvero,  which  rank  among  the  greatest  ui  Eunq)e,  and  are  derived  from  distant 
sources,  pass  through  thia  territory;  and,  separating  into  numerous  channels,  form  broad 
estuaries  at  their  entrance  into  the  ocean.  They  all  unite  in  the  chaimel  of  the  majestic 
Rhine ;  yet,  by  a  sin^ar  fortune,  thia  great  name  ia  not  retained  by  the  main  branch  of  the 
river,  which,  in  tummg  to  the  westward,  receives  the  name  of  Waal,  and  afterwards  that 
of  its  important  tributary  the  Maese,  under  which  designation  it  flows  into  the  sea  below 
Botterdam.  The  Yaeel,  another  conwderahle  branch,  runs  northward  into  the  Zuyder  Zee ; 
while  the  name  of  Rhine  is  retained  by  another,  cisnparativcly  a  rivulet,  which  passes 
throogh  the  provinces  of  Gueldres  and  Utrecht  The  Maese  or  Meuse  ia  the  only  great 
river  which  has  the  Urger  part  of  its  course  through  the  Netherlands,  tmversing  the  mterioT 
of  Belgium  (hnn  south  to  north.  Its  main  tributaries,  the  Sambre  on  the  west,  and  the 
Roer  on  the  east,  have  only  a  portion  of  their  course  through  Belgium.  The  Scheldt  has 
not  neaiiv  so  kmg  a  eoaree ;  but  this  river,  and  ila  tributaries,  the  Lys,  the  I>yle,  the  Dender, 
and  the  Neetbe,  water  the  most  improved  districts,  and  visit  the  greatest  cities  of  Belgium. 
When  united  under  their  main  branch,  they  form  a  broad  nsvig^le  channel,  opening  into 
an  estuary,  which  afibrds  to  Antwerp  the  means  of  carrying  on  an  extensive  maritime  com- 
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13iB  only  coDEidenUe  Uke  in  Holland  h  Hkeiiem-Meer,  ft  wide  dnllow  expanse ;  wbkk, 
bowerer,  wu  of  great  service  to  the  Dutch  during  their  grand  struggle  fbr  indepeudeiice. 
by  givinr  them  the  means  of  lajing  the  nirroiinding  countrj  under  water.  There  are  seveial 
am^OTUke*  of  tlie  nme  character  in  Friealand. 

SiOT.  n. — Natural  Geography. 
SinaxoT.  l.—Oeohgy. 

The  higher  parts  of  thie  conntty  are  compoaed  of  ttrata  of  traiuiiion  ilelet  and  quartiKm 
xaote  or  leM  inclining  to  nndatone,  geneially  directed  frnn  N.  E.  to  S.  W.,  and  traversed 
by  numerous  veins  of  quuU.  These  dates  are  clay  $late,  tehet  tlale  or  hone,  dravjng  ilaU 
or  black  ehalk.  Rafting  upon  the  transitirai  locks  occur  various  secotiidaty  deposits.  The 
first  formation  is  the  old  red  landttone,  upon  which  rests  the  mountain  limetlone.  Asso- 
ciated with  these  rocbs  are  various  slate  clays,  and  beds  ofanthracite  or  glance  coal.  Mines 
of  brown  iron  ore,  or  hydrate  of  iron,  and  of  red  iron  ore,  or  oxide  of  iron,  occur  ammg 
these  rocks.  A  great  Held  of  the  cooi  formatUm,  resting  upcBi  this  mountain  limestone, 
extends  ftora  Aix-Ia^apelle  to  Douay.  The  coal  formation  m  this  tract  of  country  forms 
aseriesof  iiregular  beHine,  of  which  the  most  considerable  are  those  of  Li^ge  and  Ourleroi, 
which  are  separated  firan  each  other  by  a  small  ridge  of  limestone.  The  chief  rocks  of 
these  coal-basins  are  sandstone,  slate,  clay  ironstone,  and  coal.  The  most  important  ccal 
mines  are  tboae  in  the  neighbourhood  of  Mens  and  Cbarieroi ;  but  the  mines  of  Li^ge  are 
remarkable  on  account  oTthe difficulties  the  miners  meet  with  in  their  workings;  the  numb^ 
1^  beds  (^  coal  being  reckoned  as  high  as  eighty-three  by  H.  Dunuxit  From  Aix-la-Cha- 
pelle  by  Maestricht  and  Brussels,  the  country  is  composed  of  chalk,  with  occaaksml  di^days 
of  green  sand,  gault  and  Shanklm  sand,  rising  than  under  it. 

The  trit(Kiian  or  lower  tertiary  rocks  form  m  the  Netherlands  a  very  cconderable  basin, 
in  which  is  situated  the  city  of  Brussels.  It  is  composed  principally  of  sands,  ferriferema 
■andstonea,  white  sandstiHies,  flint,  limestone,  and  clayey  marl.  Tbeee  tertian  deponts  are 
observed  more  or  less  deeply  covered  with  iWuetuni ,-  and  at  the  months  of  tbe  Scbeklt, 
Heuse,  and  Rhine,  there  are  vast  deposits  of  river  oUurium,  which  alluvium  forms  also  tbe 
islands  of  Zealand,  and  the  greater  part  of  Holland. 

Sdwect.  2. — Botany. 

The  Botany  of  this  country  is  noticed  under  that  of  Germany. 
SuMBCT.  3. — Zoolo^. 

The  Native  Zoology  offers  nothing  peculiar.  The  Dutch  horses  ijig.  %7.)  are  only  valu- 
able for  draught:  those  of  Friesland,  Berg,  and  the 
country  of  Juliera,  are  the  best ;  but  their  feet  are  gene- 
rally large,  they  eat  much,  and  have  iiule  endurance. 
This  race  appears  to  have  been  derived  from  Den- 
mark, and  to  have  produced  the  HoUtein,  which  was 
the  parent  of  tbe  old  unimproved  English  breeds  d 


t,  high  on  the  legs,  and  derived  from  an  ii 
'   ture  with  the  Barbary  long-legged  sheep.     Tbe  Dutch 
oxen  are  of  an  immense  size,  sometimes  weighing  3000 

DiUk  Bona.  pDUnds. 

SiCT.  III. — Historical  Otograpky. 

The  Netherlands  formed,  in  ancient  times,  the  principal  part  of  Gallia  Belgica.  The 
Beige  were  the  rudest,  the  bravest,  and  the  fiercest  of  the  three  nstioos  of  GauL  A  des^ 
rale  struggle  was  maintained  before  they  yielded  to  the  genius  of  Ctesar,  and  the  superioi 
discipline  of  the  Roman  armies.  At  length  the  country  within  the  Rhine  was  reduced  to 
the  condition  of  a  Roman  province;  but  the  Batavi  the  ancient  Hollanders,  united  Ihem- 
■elves  to  Rome  rather  as  allies  than  subjects. 

During  the  middle  ages  the  Netherlands  passed  through  a  seriee  of  vicissitudes.  So  early 
as  the  era  of  Charlemagne,  they  had  acquired  distinction  in  the  pursuits  of  industry ;  and 
some  of  their  falwics  were  sent  by  that  monarch  to  the  caliph  Haroun  Alraschid,  as  speci- 
mens of  the  arts  and  industry  of  Europe.  When  the  empire  of  Charlemagne  fell  to  pieces, 
these  stales  were  divided  into  a  number  of  separate  principalities,  all  succcffiively  united,  by 
marriage  contract  or  inheritances,  under  the  sway  of  the  house  of  Burgundy.  It  was  at  thM 
time  tlut  the  Flemish  provinces  rose  to  the  highest  pitch  of  manufacturing  and  commercial 
prosperity.  They  received  all  the  raw  materials  of  France  and  England,  countries  then 
rude  and  agricultural,  and  returned  them  in  a  manufactured  state.  Ghent  alone  is  said  to 
bare  employed  40,000  looms ;  thougb  this  is  most  probably  much  exaggerated.    Bruges  Grat, 
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and  then  Antwerp,  fbnned  the  grand  depdt  lor  the  commerce  of  the  northern  and  middle 
states  of  Europe. 

The  house  of  Austria,  hy  the  intermarriage  of  Maximilian  L  and  Mary,  the  heiress  of 
Burgundy,  succeeded  to  the  rich  dowry  of  the  Seventeen  Provinces.  They  formed  one  of 
the  chief  sources  of  the  power  of  Charles  V.,  who  transmitted  them,  with  Spain  and  his 
Italian  dominions,  to  his  son  Philip  11. 

The  Reformation  was  early  introduced  into  the  Netherlands,  and  had  a  most  powerful 
influence  upon  their  destiny.  Being  suited  to  the  sober  and  thinking  habits  of  a  manufac- 
turing population,  it  was  soon  embraced  by  a  majority  of  the  people,  who  were  thus  placed 
in  direct  collision  with  the  fierce  and  gloomy  bigotry  of  Philip  II.  The  Inquisition  being 
introduced,  in  its  most  unrelenting  severity,  with  a  view  to  the  suppression  of  the  new  doc- 
trine, drove  the  people  into  open  rebellion ;  and  a  contest  of  fifty  years'  duration  arose,  the 
most  fierce,  bloody,  and  important  in  its  consequences,  of  all  those  to  which  differences  of 
religion  have  given  rise.  The  duke  of  Alva,  who  boasted  that,  during  his  government  in 
the  Low  Countries,  18,000  persons  had  perished  on  the  scafibld,  was,  however,  unable  to 
subdue  the  independent  spirit  and  determined  enmity  to  Spanish  dominion  which  he  had  been 
instrumental  in  kindling.  The  more  moderate  conduct  of  his  successors,  and,  above  ail,  of 
Alexander  Famese,  succeeded  in  re-establishing  the  Spanish  sway  over  the  Belgic  provinces 
which  wore  not  defended  by  any  natural  barriers.  Even  the  Dutch  were  reduced  to  the 
disastrous  necessity  of  opening  their  dikes,  and  allowing  a  great  part  of  their  territory  to  be 
inundated.  Their  courage  and  perseverance,  however,  the  great  talent  of  the  first  two 
princes  of  the  house  of  Orange,  and  the  aid  afiTorded  by  Elizabeth,  enabled  them  finally  to 
achieve  their  independence.  The  union  of  Utrecht,  when  they  constituted  themselves 
into  an  independent  state,  by  the  title  of  the  Seven  United  Provinces,  was  ccmclnded 
in  1507. 

From  this  period  the  destiny  of  the  United  Provinces,  called  more  commonly  by  the  name 
of  Holland,  the  chief  province  among  them,  was  entirely  different  from  that  of  Belgium. 
They  speedily  attracted  many  of  the  manuftctures,  and  all  the  commerce,  which  had  raised 
the  Flemish  cities  to  prosperity.  The  Dutch  conquered  from  Portugal,  at  that  time  under 
the  dominion  of  Spain,  the  finest  of  her  possessions  m  the  East  Indies;  obtained  a  temporary 
footing  in  Brazil ;  and  rendered  Amsterdam  the  centre  of  a  flourishing  trade  with  India : 
they  carried  on  the  fisheries,  especially  those  of  herrings,  upon  an  unprecedented  scale ;  and 
beoune  the  first  maritime  people  in  the  world.  The  commercial  greatness  of  Holland  pre- 
sents so  remarkable  a  phenomenon,  that  we  cannot  forbear  availing  ourselves  of  some  part 
of  that  luminous  illustration  of  it,  which  has  been  af^rded  by  the  researches  of  Mr.  M'Cul« 
loch.    That  able  writer  observes  :-r- 

"  Between  the' years  1651  and  1672,  when  the  territories  of  the  republic  were  invaded  by 
the  French,  the  commerce  of  Holland  seems  to  have  reached  its  greatest  height  De  Witt 
estimates  its  increase  firom  the  treaty  with  Spain,  concluded  at  Munster  in  1^13,  to  1660,  at 
fhUy  a  half  He  adds,  that,  during  the  war  with  Holland,  Spain  lost  the  greatest  part  of 
her  naval  power ;  that  since  the  peace,  the  Dutch  had  obtained  most  of  the  trade  to  that 
country,  which  had  been  previously  carried  on  by  the  Hanseatic  merchants  and  the  English ; 
that  almost  all  the  coostii^  trade  of  Spain  was  carried  on  by  Dutch  shipping ;  that  Spain 
had  even  been  forced  to  hire  Dutch  ships  to  sail  to  her  American  possessions ;  and  that  so 
great  was  the  exportation  of  goods  from  Holland  to  Spain,  that  all  the  merchandise  brought 
from  the  Spanish  West  Indies  was  not  sufficient  to  make  returns  fi>r  them. 

**  At  this  period,  indeed,  the  Dutch  engrossed,  not  by  means  of  any  artificial  monopoly,  but 
by  the  jp^ater  number  of  their  ships,  and  their  superior  skill  and  economy  in  all  that  regarded 
navigation,  almost  the  whole  carrying  trade  of  Europe.  The  value  of  the  goods  exported 
from  France  in  Dutch  bottoms,  towaras  the  middle  of  the  seventeenth  century,  exceeded 
40,000,000  livres ;  and  the  commerce  of  England  with  the  Low  Countries  was,  for  a  very 
long  period,  almost  entirely  carried  on  in  them. 

**  The  business  of  marine  insurance  was  largely  and  successfully  prosecuted  at  Amster* 
dam ;  and  the  ordinances  published  in  1551, 156^  and  1570,  contain  the  most  judicious  regu- 
lations for  the  settlement  of  such  disputes  as  might  arise  in  conducting  this  difficult  but 
highly  useful  business.  It  is  singular,  however,  notwithstanding  the  sagacity  of  the  Dutch, 
ai^  their  desire  to  strengthen  industrious  habits,  that  they  should  have  prohibited^ insurance 
upon  lives.  It  was  reserved  for  England  to  show  the  advantages  that  might  be  derived  from 
this  beautiful  application  of  the  science  of  probabilities. 

" In  1690,  Sir  William  Pettj  estimated  the  shippingof  Europe  at  about  2,000,000  tons, 
which  he  supposed  to  be  distnbuted  as  follows : — viz.  England,  500,000 ;  France,  100,000 ; 
Hamburg,  Denmark,  Sweden,  and  Dantzic,  250,000 ;  Spain,  Portugal,  and  Italy,  250,000 ; 
that  of  the  Seven  United  Provinces  amounting,  according  to  him,  to  000,000  tons,  or  to  nearly 
one  half  of  the  whole  tonnage  of  Europe !  No  great  dependence  can,  of  course,  be  placed 
upon  these  estimates;  but  the  probability  is,  that,  had  they  been  more  accurate,  the 
preponderance  in  favour  of  Holland  would  have  been  greater  than  it  appears  to  be;  for 
the  official  returns  to  the  circulars  addressed  in  1701  by  the  commissioners  of  customs 
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to  the  offioera  at  the  different  pcNrts,  show  that  the  whole  mercantile  navy  of  Engkad 
amounted  at  that  period  to  only  261,222  tons,  carrying  27,196  men.  {Macphermm^M  Am^ 
nal$  of  Commerce,  anno  1701.) 

*'  It  may,  therefore,  be  &irlv  concluded,  that,  during  the  seventeenth  centurv  the  foreign 
commerce  and  navigation  of  Holland  was  greater  than  that  of  all  Europe  besides ;  and  ycft 
the  country  Mrhich  was  the  seat  of  this  vast  commerce  had  no  native  produce  to  export,  nor 
even  a  piece  of  timber  fit  for  ship-building.  All  had  been  the  fruit  of  industry,  economj, 
and  a  fortunate  combination  of  cux^umstances. 

**  Holland  owed  this  vast  commerce  to  a  variety  of  causes :  partlv  to  her  pecaliar  sitn- 
tkm,  the  industry  and  economy  of  her  inhabitants,  the  comparatively  liberal  and  eolightened 
svstem  of  civil  as  well  as  of  commercial  policy  adopted  by  the  republic ;  and  partly  also  to 
tne  wan  and  disturbances  that  prevailed  m  most  European  countries  in  the  sixteenth  and 
seventeenth  centuries,  and  prevented  them  from  emulating  the  successful  career  of  the 
Dutch. 

^  Many  dissertations  have  been  written  to  account  for  the  decline  of  the  comineroe  of 
Holland.  But,  if  we  mistake  not,  its  leading  causal  may  be  claased  under  two  prominent 
heads,  viz.  first,  the  natural  growth  of  commerce  and  navigation  in  other  countries ;  and 
second,  the  weight  ci  taxation  at  home.  During  the  period  when  the  republic  rose  to  great 
eminence  as  a  commercial  state,  England,  Fn^e,  and  Spain,  distracted  by  civil  and  reli- 
gious dissensions,  or  engrossed  wholly  by  schemes  of  foreign  conouest,  were  unable  to  apply 
their  energies  to  the  cultivation  of  commerce,  or  to  withstand  the  competition  of  so  indus- 
trious a  people  as  the  Dutch.  They,  therefore,  were  under  the  necessity  of  allowixig  the 
greater  part  of  their  foreign,  and  even  of  their  coasting  trade,  to  be  carried  on  in  Dutdi 
bottoms,  and  under  the  superintendence  of  Dutch  factora.  But  after  the  accession  of  Loon 
XIV.  and  the  ascendencv  of  Cromwell  had  put  an  end  to  internal  commotions  in  France  and 
England,  the  energies  of  these  two  great  nations  benn  to  be  directed  to  pursuits  of  which 
the  Dutch  had  hitherto  rajoyed  almost  a  monopoly.  It  was  not  to  be  supposed  that,  when 
tranquillity  and  a  regular  system  of  government  had  been  established  in  France  and  Eng- 
land, their  active  and  enterprising  inhabitants  would  submit  to  see  one  of  their  most  valu- 
able branches  of  industry  in  the  hands  of  foreigners.  The  Dutch  ceased  to  be  the  carriers 
of  Europe,  without  any  foult  of  their  own.  Their  performance  of  that  function  necessarily 
terminatod  as  soon  as  other  nations  became  possessed  of  a  mercantile  marine,  and  were  able 
to  do  for  themselves  what  had  previously  been  done  for  them  by  their  neighbours. 

"  Whatever,  therefine,  might  have  been  the  ccMidition  of  Holland  in  other  respects,  the 
natural  advance  of  rival  nations  must  inevitably  have  stripped  her  of  a  large  portion  of  the 
commerce  she  once  possessed.  But  the  progress  of  decline  seems  to  have  l^n  conaidenUy 
accelerated,  or  rather,  perhapi^  the  efiorts  to  arrest  it  were  rendered  inefiectual,  by  the 
extremely  heavy  taxation  to  which  she  was  subjected,  occasioned  by  the  unavoidable  expenses 
incurred  in  the  revolutionary  struggle  with  Spain,  and  the  subsequent  wars  with  France 
and  England.  The  necessities  of  ue  state  led  to  the  imposition  of  taxes  on  com,  on  flour 
when  it  was  fpoanA  at  the  mill,  and  on  bread  when  it  came  from  the  oven ;  on  butter,  and 
fish,  and  firuit ;  on  income  and  legacies ;  the  sale  of  houses ;  and,  in  shoot,  almost  every 
article  either  of  necessity  or  convenience.  Sir  William  Temple  mentions  that  in  his  time 
— «nd  taxes  were  greatly  increased  afterwards— one  fish  sauce  was  in  common  use,  which 
directly  paid  no  fewer  than  thirty  different  duties  of  excise ;  and  it  was  a  common  saying  at 
Amsterdam,  that  every  dish  of  &tk  brought  to  the  table  was  paid  for  onee  to  the  fisherman, 
and  six  times  to  the  state. 

^  In  consequence  principally  of  the  oppressiveness  of  taxation,  but  partly,  too,  of  the 
excessive  accumulation  of  capital  that  had  taken  place  while  the  Dutch  engrossed  the  carry- 
ing trade  of  Europe,  profits  in  Holland  were  reduced  towards  the  middle  c?  the  seventeenth 
eentury,  and  have  ever  since  continued  extremely  low.  This  circumstance  would  of  itself 
have  sapped  the  foundations  of  her  commercial  greatness.  Her  capitalists,  who  could  hardly 
expect  to  clear  more  than  two  or  three  per  cent  of  net  profit  by  any  sort  of  undertaking 
carried  osk  at  home,  were  tempted  to  vest  their  capital  in  other  countries,  and  to  speculate 
in  loans  to  foreign  governments.  There  are  the  best  reasons  for  thinking  that  the  Dutch 
were,  until  very  lately,  the  largest  creditors  of  any  nation  in  Europe.  It  is  impossible, 
indeed,  to 'form  any  accurate  estimate  of  what  the  sums  owing  them  by  fbreierners  previously 
to  the  late  French  war,  or  at  present,  may  amount  to ;  but  there  can  be  no  doubt  that  at  the 
former  period  the  amount  was  immense,  and  that  it  is  stiD  very  considerable.  M.  Demeunier 
{Dicti&nmnre  de  rEamomie  Politique,  tome  iiL  p.  720.)  states  the  amount  of  capital  lent 
by  the  Dutch  to  foreign  governments,  exclusive  of  the  large  sums  lent  to  France  during  the 
American  war,  at  seventy-tkree  millions  sterling.  According  to  the  author  of  the  Ri^e$»e 
de  la  HoUande  (ii.  p.  262.),  the  sums  lent  to  Fnnce  and  England  only,  previously  to  1778, 
amounted  to  l300,000  livres  toumois,  or  sixty  millions  sterling.  And  besides  Uiese,  vast 
sums  were  lent  to  private  individuals  in  foreign  countries,  both  regularly  as  loans  at  interest, 
and  in  the  shape  of  goods  advanced  at  long  credits.  So  great  was  the  difiiculty  of  finding 
an  advantageous  investment  for  money  in  Holland,  that  Sir  William  Temple  mentions,  that 
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Uae  payment  of  any  part  of  the  national  debt  was  looked  upon  by  the  creditors  as  an  evil  of 
the  first  magnitude.  *'  Thej  receive  it,'  says  he,  *  with  tears,  not  knowing  how  to  dispose  of. 
it  to  interest  with  such  ^ety  and  ease.* 

"  Among  the  subordinate  causes  which  contributed  to  the  decline  of  Dutch  commerce,  or 
which  have,  at  all  events,  prevented  its  growth,  we  may  reckon  the  circumstance  of  the 
commerce  with  India  having  been  subjected  to  the  trammels  of  monopoly.  De  Witt 
expresses  hb  firm  ccoiviction,  that  the  abolition  of  the  East  India  Company  would  have 
added  very  greatly  to  the  trade  with  the  East ;  and  no  doubt  can  now  remain  in  the  mind 
of  any  one  Uiat  such  would  have  been  the  case.  The  interference  of  the  administration  in 
regulating  the  mode  in  which  some  of  the  most  important  branches  of  industry  should  be 
carried  on,  seems  also  to  have  been  ezceedmgly  injurious.  Every  proceeding  with  respect 
to  the  herring  fishery,  for  example,  was  regulated  by  the  orders  oi  government,  carried  into 
effect  under  the  inspection  of  officers  appointed  for  that  purpose.  S^e  of  these  regulations 
were  exceedingly  vexatious.  The  period  when  the  fishery  might  begin  was  fix^  at  1i\e 
noinutes  past  twelve  o'clock  of  the  night  of  the  24th  of  June !  and  the  master  and  pilot  of 
every  vessel  leaving  Holland  for  the  fishery  were  obliged  to  make  oath  that  they  would 
respect  the  regulation.  The  species  of  salt  to  be  made  use  of  in  curing  dififerent  sorts  of 
herrings  was  a^  fixed  by  law ;  and  there  were  endless  regulations  with  respect  to  the  size 
of  the  barrels,  the  number  and  thickness  of  the  staves  of  which  they  were  to  be  made ; 
the  gutting  and  packing  of  the  herring ;  the  branding  of  the  barrels,  &c.  &c.  {HUtoire  des 
Pieke9f  ^.  dans  Us  Afers  du  Nitrd,  tom.  i  chap.  24.)  These  reg[ulations  were  intended 
to  secure  to  the  Hollanders  that  superiority  which  they  had  early  attained  in  the  fishery,  and 
to  prevent  the  reputation  of  their  herrings  firom  bein^  injured  by  the  bed  fidth  of  individuals. 
But  their  real  effect  was  precisely  the  reverse  <^  this.  By  tying  up  the  fishers  to  a  system 
of  routine,  they  prevented  them  nom  making  any  improvements;  while  the  &cility  of  coun^ 
terfeiting  the  public  marks  opened  a  much  wider  door  to  finaud,  than  would  have  been  opened 
had  government  wisely  declined  interfering  in  the  matter. 

**Li  despite,  however,  of  the  East  India  monopolv,  and  the  regulations  now  described,  the 
commercial  policy  of  Holland  has  been  more  liberal  than  that  cf  any  other  nation.  And  in 
consequence,  a  country  not  more  extensive  than  Wales,  and  naturally  not  more  fertile,  con- 
quered indeed,  in  a  great  measure  firom  the  sea,  has  accumulated  a  population  of  upwards 
of  two  millions ;  has  maintained  wars  of  unexampled  duration  with  the  most  powerfiil  mon« 
archies ;  and,  besides  laying  out  immense  sums  in  works  of  utility  and  oniament  at  home, 
has  been  enabled  to  lend  hundreds  of  mOlions  to  foreigners." 

The  French  revolution  produced  a  movement  so  great,  and  with  which  Holland  was  in 
such  close  contact,  that  it  acted  powerfiiUy  upon  her  political  destinies.  The  revolutionary 
armies,  after  having  defeated  those  of  all  the  allied  powers  on  the  plains  of  Belgium,  advanc- 
ed into  Holland ;  where,  meeting  with  support  fix>m  a  powerfiil  internal  party,  they  had  no 
difficulty  in  subverting  the  dynasty  of  the  house  of  Orange.  In  its  stead  was  formed  the 
Batavian  republic,  virtually  united  to,  and  ruled  by,  the  republican  government  of  France. 
A  vigorous  attempt,  made  in  1709,  by  Britain  and  Russia,  to  re-establish  the  old  order  of 
things,  was  baffled ;  and  no  sooner  had  Napoleon  been  made  emperor  of  France,  than  he 
bestowed  Holland,  formed  into  a  kmgdom,  on  his  brother  Louis.  This  prince,  of  a  mild 
and  amiable  temper,  was  disposed  to  promote  the  welfiure  of  the  Dutch ;  but  he  was  allowed 
only  to  act  as  viceroy  to  his  brother,  and  was  obli^  to  assist  in  forwarding  those  measures 
by  which  Napoleon,  in  the  vain  hope  of  ruining  Britain,  endeavoured  hermetically  to  seal  all 
the  ports  of  Uie  Ccntinent  against  foreign  commerce.  This  system  was  most  distressing  to 
all  countries  subjected  to  it;  but  to  Holland  it  was  peculiarly  ruinous:  that  maritime  com- 
merce on  which  her  whole  greatness  had  rested,  received  a  blow  firom  which,  perhaps,  it  will 
never  recover. 

The  kingdom  of  the  Netherlands  grew  out  of  the  measures  adopted  by  that  great  ooalitkn 
which,  after  a  long  series  of  triumphs,  totally  overthrow  the  colossal  fabric  that  had  been 
raised  by  the  genius  of  Napoleon  and  the  bravery  of  the  French.  After  its  fall,  Austria 
mi^ht  have  advanced  a  claim  to  the  Netherlands,  so  long  a  portion  of  her  extended  dominion. 
Bemg,  however,  so  remote,  and  so  much  detached  from  her  other  territories,  it  was  likely 
to  prove  a  dependencjf  inconvenient  and  difficult  to  defend.  She  therefore  consented  to 
accept  indemmfication  in  another  quarter,  and  to  allow  Belgium,  with  Holland,  to  be  fbnned 
into  a  representative  kingdom,  imder  the  house  of  Orange ;  believing  it  might  serve  as  a 
barrier  against  any  future  encroachment  of  France.  The  kingdom  of  the  Netherlands,  thus 
fbnned,  was  divided  into  two  distinct  parts,  Holland  and  Belgium;  but  the  latter,  di^ring 
in  religion,  language,  and  manners,  was  always  discontented  at  this  union,  and  considered 
itself  as  a  subject  state.  Inspired  by  the  example  of  France  in  1830,  the  people  rose  in 
arms,  and,  idler  a  short  but  desperate  struggle,  succeeded,  with  the  ultimate  consent  of  the 
great  powers,  in  forming  themselves  into  a  separate  kingdom,  under  the  name  of  Belgium. 
It  eomi»ises  the  provinces  of  South  Brabant,  East  and  West  Flanders,  Antwerp,  Hainanlt, 
Namur,  Lidge,  the  greater  part  of  Limburg,  and  a  small  part  of  Luxemburg.    Holland, 
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bemieB  the  ten  United  Prorinces,  hu  nearlj  all  Lazemkarg,  and  a  anall  part  of  Limbnrif, 
contaming,  however,  Maeskricht,  its  lazipeat  town. 

Smt.  IV. — Pditieal  Oeograpky, 

A  limited  monarchy  was  the  conatitation  estahlidied  for  the  new  kingdom  of  the  Nether- 
landfl,  and  oontinaed,  with  aome  modificationa  in  Belgium,  in  both  the  parts  into  which  it  faaa 
been  separated. 

The  legislative  power  in  Holland  is  vested  in  the  States-Cieneral ;  a  popular  asBemblyt 
modified,  however,  somewhat  differently  from  those  either  of  Britain  or  Fnnoe.  Each  pn>- 
vince,  as  nnder  the  ancient  Dutch  system,  has  an  assembly  of  its  own,  which  regulates  local 
affairs,  and  has  even  the  power  d  imposing  local  taxes.  It  cannot,  however,  injure  com- 
merce by  imposing  heavier  duties  on  the  produce  of  other  provinces  than  its  own.  Tlie 
members  of  these  provincial  assemblies  are  chosen  by  electoral  colleges  formed  in  every 
gnat  town ;  not  by  public  meeting,  or  open  election ;  but  by  the  police  officers  going  from 
house  to  house,  and  collecting  billets  signed  and  sealed.  The  members  of  Uie  seccnd 
chamber  of  the  States-General  are  chosen  for  three  years,  one-third  of  the  number  being 
annually  renewed.  The  upper  chamber  does  not  consist  of  hereditary  nobles,  but  of  a 
council  of  from  forty  to  sixty,  named  by  the  idng  for  life.  [The  Belgian  chambers  are  both 
elective ;  the  Senate  or  upper  house  being  chosen  for  the  term  of  ei^^t,  and  the  Repreeept^ 
ative  chamber  for  that  of  four  years. — ^Ax.  Ed.] 

The  revenue  of  the  lungdom  of  the  Netherlands  amounted  to  about  935,000,000,  raised 
by  the  usual  expedients  d  land-tax,  excise,  customs,  stamps,  postoffice,  and  by  a  tax  on 
patenU.  These  are  required  to  be  taken  out  by  all  persons  exercising  trades  or  profesmoos ; 
and  partake  of  the  character  of  an  income  tax,  inasmuch  as  their  magnitude  is  determined 
by  the  extent  of  Uie  sales  made  by  the  parties  during  the  preceding  year. 
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The  total  average  annual  produce  of  the  revenue,  during  this  period,  was  88,044,152 
florins. 

The  article  finances  means  chiefly  the  interest  of  the  public  debt  This  amounted,  in 
1826,  to  upwards  of  four  per  cent  on  a  capital  of  832,334,500  florins.  The  debt  was 
almost  wholly  contracted  by  the  Dutch,  principally  during  their  protracted  and  glorious 
struggle  for  independence,  and  partly  during  the  period  that  HoUand  was  connected  with 
France. 

The  total  annual  average  expenditure,  during  the  above-mentioned  years,  was  06,106320 
florins. 

rit  has  been  settled  that  Holland  should  assume  six-thirteenths  of  the  Netherlandish  debt, 
and  Belgium  the  remaining  seven;  but  the  latter  has  not  hitherto  paid  any  part  of  the 
interest  The  expenditure  of  the  EKitch  kingdom  in  1833  was  49,385,849  fl{»ins,  exclusive 
of  44,000,000  for  extraordinaries  on  account  of  the  war  establishments.  The  former  sum 
includes  the  interest  on  the  whole  debt,  amounting  to  21,621,484  florins. 

Tlie  expenditure  of  Belgium  was  73,000,000  francs,  comprising  no  charges  on  the  debt; 
but  nearly  three-fifths  of  this  sum  was  absorbed  by  the  military,  which  it  bu  been  necessary 
to  keep  on  the  war  establishment — ^Am.  Ed,] 

The  military  force  of  the  kingdom  of  the  Netherlands  was  in  a  somewhat  kzge  propor- 
tion to  its  resources.  This  was  supposed  to  be  rendered  necessary  by  the  proximity  of  so 
great  a  power  as  France,  whose  attack,  or  at  least  whose  dictation,  there  might  be  room  to 
apprehend.  The  army,  before  the  late  changes,  amounted  to  about  62,000  men.  The 
Belgic  provinces,  having  been  long  the  principal  theatre  of  hostility  between  France  and 
Austria,  were  guarded  by  a  line  of  strong  fortresses  These  had  been  allowed  to  fiill  some- 
what into  decay ;  but  the  allies,  having  brought  their  contest  with  France  to  a  triumphant 
conclusion,  determined  to  strengthen  them  as  a  barrier  against  the  future  encroachments  of 
that  power ;  and  the  large  contributions  levied  upon  her  were,  in  a  great  measure,  employed 
IB  restoring  the  fortresses  to  their  original  condition.  Several  of  these,  however,  by 
an  agreement  made  between  the  French  and  English  governments,  have  been  recently 
dismantled.    Both  powers  have  kept  up  large  forces  since  the  revolution ;  but  will  soon  re- 

*  The  6xpeno08  of  canala,  dikeo,  and  navigation  in  general. 

t  Tbio  cbargee  Ibr  education  are  now  included  under  the  head  of  "interior.** 
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dace  them  to  a  regular  peace  establiahmeiit,  of  which  it  is  impoBsible  at  present  to  give  any 
aocoant. 

In  naval  aflbirs,  Holland,  no  longer  the  maritime  rival  hut  the  close  ally  of  Britain,  made 
only  fiunt  attempts  to  raise  her  navy  from  the  low  state  to  which  it  was  reduced  by  the 
disasters  of  the  revolutionarv  war. 

[It  consists,  at  present,  of  six  shipe  of  the  line,  sixteen  large  class  and  seven  small  claas 
frigates,  thirty  corvettes  and  brigs,  four  steam  vessels,  and  about  eighty  armed  barks,  of  five 
guns,  for  the  defence  of  the  interior  waters. — ^Am.  £j>.] 

The  foreign  possessions  of  Holland,  after  being  entirely  wrested  from  her  during  the  war, 
were,  with  Sie  exception  of  Ceylon,  the  Cape  oiGood  Hope,  Demerara,  and  Berbice,  restored 
in  1814.  In  the  East  Indies,  she  possesses  the  Moluccas,  the  extensive  and  fertile  island  of 
Java,  with  setUements  on  Sumatra,  Celebes,  and  Borneo ;  and  some  ftctories  on  the  coast 
of  Malabar  and  CoromandeL  In  Africa,  she  retains  £1  Mina,  and  other  fiictories  on  the  Gold 
Coast  Her  West  India  colonies  are  not,  and  never  were,  very  considerable,  unless  as  com- 
mercial depdts.  Both  the  navy  and  the  colonial  possessions,  in  the  separation  of  the  two 
kingdoms,  remain  with  Holland. 

Sect.  V. — Productive  Indrutry* 

There  is  no  country,  perhaps,  which  in  proportion  to  its  extent  and  original  resources, 
produces  so  great  an  amount  of  valuable  and  useful  commodities  as  Holland  and  Belgium. 

The  agriculture  of  the  Belgic  provinces,  though,  contrary  to  the  usual  course,  it  was  founded 
upon  their  manu&ctures  and  commerce,  being  exempted  from  the  vicissitudes  which  befell 
them,  continues  to  form  the  most  ample  source  of  wealth.  The  whole  territory  of  Flanders 
is  cultivated  like  a  garden.  A  great  proportion  consisted  originally  of  harsh,  barren  sands, 
producing  nothing  bit  heath  and  fir ;  yet  by  the  application  of  manure  these  were  gradually 
reclaimed,  and  brought  into  their  present  state  of  high  fertility.  The  culture  of  artificial 
grasses,  and  especially  of  clover,  is  the  characteristic  process  of  Flemish  husbandry,  which 
It  has  taught  to  the  rest  of  Europe.  The  care  of  the  Flemish  farmers  in  collecting  manure 
was  early  conspicuous,  and  as  naturally  grew  out  of  the  use  of  artificial  grasses,  imd  conse- 
quent stall-feeaing.  The  use  of  liquia  manure,  collected  in  large  reservoirs,  is  common  to 
this  country  with  China,  and  not  known  in  any  other  part  of  Europe,  except,  perhaps. 
Norway.  Turf  ashes,  especially  those  imported  from  Holland,  are  in  high  estunation, 
and  are  said  to  produce  an  almost  magical  effect  on  the  vegetation  of  clover.  In  general, 
the  Flemish  agriculture  is  conducted  on  a  careful,  economiod,  antique  practice ;  the  fiurmers 
not  having  adopted  many  modem  improvements  in  the  arrangements  of  husbandry,  such  as 
the  crossing  of  the  breeds  of  cattle,  and  the  use  of  machinery,  which  have  been  adopted  in 
England  with  such  happy  efiecL  But  this  system  of  agriculture,  after  supplying  the  roost 
dense  population  in  Europe  with  the  standard  productions  of  the  soil,  yields  several  articles, 
such  as  madder,  rape,  clover,  and  mustard-seeds,  hops,  &c.,  for  exportation. 

The  objects  of  culture  in  the  Dutch  provinces,  in  consequence  of  their  humid  climate, 
and  of  the  demand  for  animal  food  for  the  great  cities,  are  almost  entirely  connected  with 
pasturage.  Holland  is  as  it  were  one  great  meadow,  intersected  by  canals,  and  traversed 
by  rovra  and  groups  of  trees.  The  catUe  are  stalled  in  the  winter,  and  fed  on  hay,  turnips, 
&c. ;  but  in  summer  they  are  kept  constantly  grazing  in  the  open  air.  The  produce 
of  the  dairy  has  been  brought  to  such  a  state  of  improvement  as  to  be  an  object  of  expcMt- 
ation ;  Dutch  butter  enjoys  a  high  reputation,  and  the  cheese  is  in  good  repute  over  all  Europe. 

H(»ticulture,  which  elsewhere  is  only  a  recreation,  has  in  the  Netherlands  attained  such 
importance,  as  to  become  a  national  object  Besides  amply  supplying  its  own  markets  with 
culinary  vegetables,  Holland  exports  them  in  large  quantities  to  Norway,  and  other  districts, 
where  the  growth  is  prevented  by  the  rigorous  climate.  Ornamental  gardening  has  been 
cultivated  with  peculiar  ardour,  especially  in  its  fioral  department  When  the  tulipo-mania 
reigned  in  Holland,  it  was  carried  to  such  an  excess,  that  lots  of  120  tulip-roots  sold,  in  1637, 
for  100,000  florins ;  and  particular  specimens  have  brought  from  8,000  to  10,000.  In  point 
of  feet,  however,  these  roots  formed  a  kind  of  imaginarv  currency,  or  medium  fst  a  sys- 
tematised  species  of  gambling.  They  were  never  actually  transferred  from  one  individual 
to  another ;  but  were  a  sort  of  stock  whose  whole  value  was  derived  from  caprice.  The 
government  at  length  put  down  this  species  of  gambling,  and  the  prices  of  tulips  fell  to  their 
natural  level.— Careful  enquiries  earned  on  by  the  government  of^  the  Netherlands  are  con- 
sidered as  having  proved  that  the  agricultural  capital  of  the  whole  country  amounted  to 
10,^5,000,000  fhmcs.    The  following  estimate  was  made  of  the  growth  and  produce : — 


Vihtsia; 

Wheat  350,000 154,000,000 

Rye ?Q0,000 ie8.000,000 

Buckwbest 900,000 38.000,000 

Barley 380,000 84,000,000 

PulM 110,000 48,000000 

PoUtOd 131,000 41,000.000 

OaU    300,000 :      81,000.000 


Value  in  PnaoL 

Orchards 54,000 3,000,000 

VegeUblei 08,000 55.000,000 

Hemp  and  flax 810,000 196.000.000 

Madder 30.000 91.000.000 

Cattle  and  animals 150.000.000 


MW,000,000 
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Mainiftetariii^  indostrv  is  the  braach  in  which  the  Belgic  mtmaces  fennerly  most 
excelled,  and  in  which  their  decay  has  been  most  coDspicaoos.  Three  centaries  ago,  the 
linens  and  woollens  of  Ghent,  Louvain,  Bnunela,  and  Mechlm,  clothed  the  hi^rher  ranks  in 
all  the  sunrounding  countries.  Since  that  time,  the  fabrics  of  FVance  and  England,  have 
attained  such  an  astonishing  superiority,  and  are  at  once  so  cheapi,  and  so  well  adapted  to 
the  taste  of  the  age,  that  the  Low  Country  manu&cturers  can  with  difficulty  maintain  their 
ground  even  in  internal  consumption.  In  cottons,  especially,  they  are  quite  unable  to  with- 
stand British  competition.  There  are  still,  however,  some  fine  linen  fiibrics,  laces,  lawns, 
cambrics,  in  which  the  manufiicturers  of  Mechlin,  Brussels,  &c.  continue  unrivalled,  and 
which,  though  so  much  superseded  by  muslin  and  Nottingham  lace,  still  enjoy  a  certain 
demand  throu^out  Europe.  The  fine  laces  have  been  sold  for  seventy  or  eighty  Napoleons 
a  yard.    The  Flemish  breweries  are  also  very  extensive. 

The  manuftcturing  industry  of  Holland  is  not  on  so  great  a  scale  as  her  commerce.  The 
pottery  ware  of  Delft  has  lost  most  of  its  ancient  reputation,  and  even  in  Holland  is  super- 
seded by  the  earthenware  of  England.  The  spirit  called  gin,  geneva,  or  hollands,  is  |»x>- 
duced  at  Schiedam,  Amsterdam,  and  other  towns,  of  an  excellence  which  is  universally 
acknowledged.  The  refining  of  sugar,  and  the  manu&cture  of  snufi*,  are  continued  on  a 
preat  scale,  chiefly  in  Amsterdam  and  Rotterdam,  and  the  making  of  tobacco-pipes  at  Gouda 
18  said  to  employ  5000  persons.  Silk,  leather,  and  woollens,  are  still  manufiictured,  though 
not  to  such  an  extent  as  formerly,  nor  much  with  a  view  to  exportation.  The  general  value 
of  Dutch  and  Belgian  manufiictures  has  been  estimated  as  follows : — ^Iron,  46,000,000  francs ; 
copper,  5,000,000;  woollens,  80,000,000;  linens,  95,000,000;  lace,  25,000,000;  cottons, 
50,000,000;  refined  sugar,  14,000,000;  salt,  10,000,000 ;  spirits, 40,000,000;  beer,  110,000,000; 
tobacco,  28,000,000;  oil,  90,000,000 ;  soap,  10,000,000;  leather,  28,000,000;  earthenware, 
4,000,000 ;  bricks,  6,000,000 ;  books,  15,000,000 ;  bleachhig,  10,000,000 ;  dyeing,  10,000,000 ; 
papor,  8,000,000 :  in  all,  675,000,000  francs. 

The  commerce  of  the  Netherlands  has  declined,  both  absolutely  and  relatively,  bat  in  a 
less  remarkable  degree.  The  causes  have  appeared  in  the  historical  survey.  The  total  sus- 
pension of  all  maritime  intercourse  with  other  countries  during  the  subjection  cf  Holland  to 
Fiance,  and  the  conquest  of  the  Dutch  colonies  by  England,  rendered  it  necessary,  as  it 
were,  to  begin  every  thing  afresh  at  the  restoration  of  peace  in  1815.  But  the  large  capi- 
tals in  the  bands  of  the  Dutch  merchants,  their  commodious  situation  in  the  centre  of  the 
most  improved  states  of  Europe,  the  recovery  of  some  of  the  most  valuable  of  their  foreign 
poasoBsiona,  and  the  considerable  surplus  of  native  commodities  which  their  country  aflbrds 
for  exportation,  secured  for  them,  as  soon  as  the  ports  were  open,  a  considerable  trade.  Since 
the  peace,  it  has  been  continually  increasing ;  and,  previously  to  the  late  revolution,  was 
more  equally  distributed  than  before  among  the  Belgic  as  well  as  the  Dutch  ports.  Holland 
exports,  of  its  own  produce,  butter,  cheese,  geneva,  tobacco-pipes ;  of  the  produce  of  its 
fishery,  herrings,  stockfish,  whalebone,  whale  oil ;  fit>m  its  foreig^  possessions,  oofiee,  sugar, 
rum,  cotton  wool,  cloves,  nutmegs,  mace,  pepper ;  with  linens,  wool,  and  various  articles 
from  Germany  and  the  Btdtic.  Belgium  exports  madder,  vegetable  oils,  lace,  lawn,  and  fine 
linen. 

There  are  no  official  returns  of  imports  and  exports  published ;  but  a  very  able  writer  in 
the  Foreign  Quarterly  Review,  to  whose  researches  we  have  been  much  indebted,  has 
given  fitxn  original  sources  the  following  account  of  the  importati&n  of  tiie  principal  articles 
of  merchandise  into  the  Netherland  ports  during  the  year  1827  :— 


▲RTICLBi. 


Coflfee,  bales 

Ditto,  tons 

Sugar,  cheetM 

Ditto,  mats 

Ditto,  tons 

Tobacco  of  America,  tons. 

Rice,  bales 

Ditto,  tons 

Cotton,  bales 

Indigo,  chests 

Ditto,  seroons 

Tea,  quarter  chrats 

Skins,  pieces 

Pepper,  bnles 

Wheat,  lasts 

Rye,  ditto 

Barley,  ditto 

Potash  of  Russia,  puds*. .. 
Unseed  Oil  of  do.  do.... 
Tallow  of  ditto  do. . . . 
Henp  of  di  tto  do ... . 


POSTS. 


Amsterdam. 


3,003 
12,160 

2,927 
18.653 
15,205 

1,980 

8,419 

12,002 

66 

128 

15,124 

9,271 

31 

12,494 

7,835 

878 

50,583 

1,246 

9,410 
10,110 


Rotterdam. 


Antwerp, 


»73»7 
1,079 
7,508 
8.145 
3.829 

13,034 

13,802 
5.301 

19,907 

475 

88 

9,5S7 

34,501 
5,ai7 
1,603 
5,130 
1.413 

34,791 

835 
4,555 


376,103 

3,530 

56,396 

50,939 

4,098 

1,331 

16,359 

14,935 

22,856 

1,332 

611 

1.467 

915.044 

21,847 

96 

96 

106,990 

1,191 
8,372 


Middlebarg. 


3,678 
117 

79 
2.609 


1^ 
4^M 


*  A  Rusaiau  weight  of  36  lbs. 
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The  herring  fishery,  which  once  formed  bo  ample  a  Bource  of  Dutch  wealth,  (though  in 
this  respect  its  importance  has  been  greatly  exaggerated,)  was  almost  annihilated  during  the 
war ;  and  the  ground  having  since  been  occupi^  by  neighbours  and  rivals,  Holland  has  been 
able  to  recover  only  a  small  portion.  Instead  of  1500  herring  busses,  in  1818  she  sent  out 
only  200.  Not  more  than  sixtjr  ships  go  annuallv  to  the  whale*  and  cod  fisheries ;  and, 
during  the  late  war,  the  English^  undertook  the  task  of  supplying  their  own  markets  with 
fresh  fish ;  in  which  business,  however,  the  Dutch  still  employ  alxNit  6000  boats. 

For  other  commercial  particulars,  M.  de  Cloet  states,  that  on  an  average  of  twenty  years, 
between  1775  and  1795,  the  number  of  vessels  entered  inwards  in  all  the  Dutch  ports  was 
4140,  and  outwards  the  same ;  making  a  total  of  8280  a  year.  The  entries  inwards,  in 
1822,  for  Amsterdam,  Rotterdam,  and  Antwerp,  were  4051 ;  which,  adding  500  for  Har- 
lin^n  and  Dort,  becomes  4551.  The  number  outwards  for  the  same  three  posts  was  4045, 
which  we  may,  with  a  similar  addition,  call  4545 ;  making  a  total  of  9096  ships.  In  1827, 
the  number  entered  inwards  was  5203,  outwards  4548,  making  9751  altofirether.  Taking 
the  average  number,  however,  at  10,000  (instead  of  9751),  so  as  to  cover  the  trifling  trade 
of  Ostend  and  Nieuport,  and  valuing  each  cargo,  with  M.  de  Cloet,  at  40,000  franca,  a  sum 
moderate  enough,  the  amount  of  the  trade  by  sea  will  be  400,000,000  francs.  The  trade  by 
land  with  France  and  Germany,  which,  in  1814,  was  estimated  at  152,000,000  francs,  may 
now  be  taken  at  160,000,000 ;  so  that,  if  the  calculations  be  at  all  correct,  the  annual  value 
of  the  forei^  commerce  of  the  Netherlands  is  altogether  about  560,000,0(90  francs^ 

Mines,  The  south-eastern  provinces  in  the  neighbourhood  of  Mons,  Charleroi,  and  Li^ge, 
are  said  to  contain  350  mines  of  coal,  employing  20,000  men ;  but  this  number,  we  should 
think,  must  be  a  good  deal  exaggerated.  Turf  is  the  fuel  chiefly  used,  especially  in  Hol- 
land. There  are  also  in  the  southern  district  ironworks,  supposed  by  Mr.  Jacob  to  yieM 
about  1000  tqna  Clay  suited  for  the  manufacture  of  porcelam  is  found  in  Holland,  and 
there  are  stone  quarries  in  the  south. 

CanaU.farm  one  of  the  most  remarkable  features  m  the  ecomnnical  arrangements  of  Hol- 
land, and  a  leading  source  of  her  prosperity.  From  the  structure  of  the  country,  these  ard 
formed  with  peculiar  facility,  ana  it  is  everywhere  intersected  with  them;  every  town, 
every  village,  bein^  connected  by  canals  of  greater  or  less  dimensions.  They  run  through 
the  streets  of  the  cities,  enabling  vessels  to  Toad  and  unload  under  the  eye  of  the  merchant 
When  frozen,  they  serve  as  highways,  on  which  the  Dutch  females,  heavily  laden,  convey 
themselves  along  on  skates  with  surprising  rapidity.  In  general,  firom  the  flatness  of  the 
country,  and  the  abundance  of  water,  canals  may  be  made  without  much  exertion  of  art  or 
skill.  There  is  an  exception,  however,  in  the  canal  of  Pannerden,  constructed  with  the 
view  of  draining  off  the  superfluous  water  of  the  Rhine,  by  which  a  great  extent  of  around 
was  converted  mto  a  marsh.  It  is  two  miles  long,  and  200  feet  below  the  level  of  the  sea, 
the  waters  being  received  into  three  difierent  sets  of  sluices.  It  is  considered  a  master- 
piece, and  completely  answered  Its  object  Another,  on  a  most  magnificent  scale,  conneet- 
mg  Amsterdam  with  the  Helder,  was  commenced  in  1819,  and  finished  in  1^25,  at  an 
expense  of  10,000,000  florins.  It  is  50  miles  long,  125  feet  wide  at  the  surface,  36  feet 
wide  at  the  bottom,  and  21  feet  deep.  It  ffl  calculated  to  admit  ships  of  war  of  46  guns,  and 
merchantmen  of  1000  tons  burden.  It  was  constructed  to  avoid  the  troublesome  navigation 
to  and  from  Amsterdam  through  the  Zuyder  Zee,  and  the  necessity  of  listening  large  ves- 
sels before  crossing  the  Pampus. 

The  canals  in  Helgium  are  spacious  and  commodious,  connecting  all  the  great  cities, 
though  not  nearly  in  equal  number,  nor  uniting  every  village,  as  in  Holland. 

Bwcrr.  VI.— Oivt/  arid  Social  State. 

The  population  of  the  kingdom  of  the  Netherlands,  though  not  comparable,  as  to  absolute 
amount,  with  that  of  any  of  the  great  states,  is  superior  to  them  all  in  oae  highly  important 
particular,  that  the  country  contains  a  greater  density  of  population  tm  the  same  surface 
than  any  other  in  Europe,  or  perhaps  in  the  world.  This,  m  the  Belgic  provinces  at  least, 
is  the  more  remarkable,  as  they  are  inhabited,  not  by  a  manufiicturin^  population,  drawing 
subsistence  fhun  agricultural  countries,  but  by  a  population  subsistmg  exclusively  on  the 
produce  of  the  lai^  itself.  The  census  of  1816  gave  a  total  population  of  5,491,945 : 
2476,159  for  the  northern  provinces ;  3,249341  for  those  of  Belgium ;  and  225,945  for  the 
duchy  of  Luxemburg.  This  gives  an  aggregate  averaji^  density  of  about  212  to  the  square 
mile ;  but  the  rate  naes  much  higher  in  certain  provinces.  Thron^iout  Belgium  the  pro- 
portion is  296  to  tiie  square  mile ;  in  the  province  of  East  Flanders,  however,  it  is  as  high 
as  560.  In  the  United  Netherlands  the  average  density  is  only  180  per  square  mile ;  and  in 
Luxemburg,  which  has  much  of  a  German  character,  it  is  as  low  as  66.  The  census  of 
1825  gives  a  population  of  6,013,578 ;  and  some  further  augmentation  has  taken  place  since.f 

^pfn  1897,  oolf  one  aliip  sailed  to  the  whale-Aehery  from  Holland,  whicb  in  168(^luul  out  960  Rhipa  manned  by 
14,000  aailon,  engaged  In  that  branch  of  indostry.— Am.  E».J 

trThe  poMlatioB  of  the  two  kinfdone  in  1833,  was  O.530.00O,  of  which  8,791,000  belonged  to  Belgium,  and 
S.745,000  to  Holtuid.— Am.  En.  J 
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The  following  details  with  reipect  to  the  populatioii  of  the  Netherlands  are  extracted  from 
the  publicatioiui  of  M.  Quetelet,  one  of  the  aUest  statistical  writers  of  the  Continent : — 


Table  of  the  Movemeni 

qf  the  Pop 

mlationin 

Holland  and  Belgium  for  Ten  Yean, 

,-*- 

rite. 

^ 

DMlkv 

u^ 

-.-« 

ItlSk 

Xtflland trr 

111,106 
864397 
894,067 
375357 
388305 
107,947 
176354 
147389 
135348 
46^59 
887313 
358,185 
164,400 
813397 
488395 
441,649 
615,689 
516384 
891365 

189329 
884363 

386317 
393,916 
438308 
117,405 
808330 
160.937 
156.045 
53.368 
381346 
331.101 
189393 
898310 
546.190 
495.455 
687367 
563326 
323378 

55,331 

90368 

100363 

145,744 

165.741 

41338 

65365 

51,951 

51.673 

16,783 

101.781 

113,683 

58,690 

98342 

183.196 

169.181 

218330 

191.139 

101,471 

42,436 

59318 

69307 

121.785 

143350 

89.988 

38.819 

37,479 

30339 

9358 

70349 

ffi398 

34,134 

58,695 

118389 

119.109 

168334 

141310 

70,683 

10345 
19337 
80380 
34,789 
34,942 

8,982 
15387 
11,689 
11,498 

3.954 
82,960 
84387 
12392 
18,740 
39391 
36,423 
43.120 
37382 
23,075 

27 

13 

1 

209 

148 

30 

46 

13 

37 

3 

5 

24 

8 

1 

27 

5 

0 

6 

8 

(infflfdertund.. ..  *t  ^t 

North  Rmhnnt 

North  Holland 

Soath  HoUand 

Utraeht 

Friealand 

OvervMol 

■  vffnfflinffMl        .««.     ..*«     aaA*    ABAS 

nmniltA ... 

limhnnr  ........>*<«t*><-- 

Litee   

Ai«V||U        •■■.    •■••    ••••    •••■    •«•« 

Namur 

Laxsmbonr  .«■.  «..■ ...... . 

ff  ftituinlt .. 

Sooth  Bimbant 

Eaat  Flandert ........  t  ..  t  -  - 

Wfwt  Fland^^rt .  r . . .  ^ . .  -  - .  - . 

Antwerp  

5.484308 

6313,478 

2315.646 

1.481,600 

430347 
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The  births  and  marriages  in  the  Netherlands  are  proportionalhr  more  numeroos,  while  the 
deaths  are  aboat  ecmal  to  those  of  France,  and  exceed  those  of  Great  Britain  in  the  ratio 
of  three  to  twa    The  account  stands  thus : — 


lOOIiiithi  to  2.807  inhabltanti 3,]fie... 

100  death! 3,gRl 4,000.  v, 

100  marriagM I3»1d0 13.400.... 


.3.534 
..5.7CO 
•13333 


There  has  been  a  very  material  increase  in  the  healthiness  of  the  people  of  the  Nether- 
lands, and  particularly  of  Holland,  during  the  last  thirty  or  (brtv  years. 

The  provision  for  the  support  of  the  poor  of  the  Netherlands  is  pretty  ample,  and  it  is 
applied  with  great  economy  and  ricill ;  forming,  indeed,  an  important  luranch  of  the  public 
administration.  The  following  table,  compild  from  authentic  sources,  by  M.  Qnetelet, 
cannot  &il  of  being  interesting : — 

Charitalde  LutitiUumt  of  the  Netherlande 


Naive  of  litftatkit. 


AdminiitnlioiM  for  reheving  the  Poor  at  home 

Commiaaiom  for  diitribatiii(|^  Food,  &c 

Societies  of  Maternal  Chanty 

Ilotpitala 

Funds  for  Military  Service 

Royal  Hospital  ofMesane* 

PoorSchoob 

Workhouses  of  Charity 

Depots  of  Mendicity 

Societies  of  Beneficence  for  the  Colonies .... 
EstabUshmenls  for  the  Deaf  and  Dumb 


Monts  de  Pi6t^. 
Savings  Banks.. 


Totals. 


NoBberflf 


5,189 

36 

4 

734 

1 

1 


34 

8 
8 

4 


iDdlvidaalt 
nlieTML 


745.658 

88356 

1.448 

41.178 

83T7 

156 

147396 

6.169 

8398 

8353 

839 


6328 

184 

50 


977316 
*i8,(»5* 


5.448,740 

88.434 

13,493 

4391.157 

110.948 

83390 

847.176 

406.704 

889387 

353389 

41.994 


11.049336 
4306368 
8.771,608 


7.31 

3.73 

9.38 

9937 

48.73 

14930 

137 

65.98 

8&37 

41.33 

175.70 


Average  1130 
AverBgel53.93 


The  national  character  of  the  Dutch  has  been  long  moulded  into  the  form  natural  to  a 
highly  commercial  people ;  solid,  steady,  quiet,  laboriouB,  eagerly  intent  on  the  accumulation  of 
wealtli,  which  they  seek  rather  by  economy,  steadiness,  and  perseverance,  than  by  speculation. 
They  canv  the  virtue  of  cleanliness  to  an  extreme.  Outwsurd  decoriun  of  manners,  at  least, 
is  better  observed  than  among  the  neighbouring  continental  nations.  Yet  the  epiel  houses 
in  the  great  towns,  where  the  most  respectable  citizens  used  to  mingle  with  persons  entirely 
destitute  of  character,  jnresented  in  this  respect  a  strange  anomaly.  But  at  present  these 
can  hardly  be  said  to  exist;  and  are  ftequented  onlv  by  the  very  dregs  of  the  populace.  A 
traveller  m  Holland  will  rarely  meet  with  a  drunken  person ;  or  with  a  man,  woman,  or 
child,  in  rags.  Every  class  of  people  seems  comfortable,  the  result  of  their  great  frugality 
and  tmwearied  industry.    Were  a  young  sturdy  beggar  discovered  teasing  passengers  for 

•  la  West  Flandsrs,  for  the  daucbten  of  soldiers  invalidsd  or  killed  in  servies 
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alms,  he  would  iostantly  be  sent  to  the  workhouse ;  where,  if  he  refused  to  perform  hia  allot- 
ted task,  he  would  be  compelled  to  save  himself  from  drownio^f  by  working  at  the  pump ! 
Holland  is,  and  always  has  been,  a  country  of  shcMt  credit  Bankruptcy  is  rare.  Notwith- 
standing the  invasion  of  the  French  in  1796,  and  the  consequent  intemiption  to  all  sorts  of 
business,  the  bankruptcies  were  not  comparatively  so  numerous  as  in  England  in  oidinaiy 
years.  The  Belgic  provinces,  lon^  subjected  to  a  foreign  yoke,  and  in  constant  intercourse 
with  foreigners,  seem  to  have  lost  m  a  great  measure  the  original  Flemish  character,  and  to 
present  no  very  distinctive  features. 

It  is  not  ver]^  easy,  from  the  difierences  of  their  judicial  oi^fanization,  to  compare  the  state 
of  crime  in  difierent  countries.  In  this  respect,  however,  the  Netherlands  would  have 
nothing  to  fear  from  a  comparison  with  France  and  England.  L&  Holland,  the  police  is  ex- 
cellent, and  robberies  very  rare. 

The  prevailing  religion  of  Holland  is  Calvinism,  while  that  of  Belgium  is  almost  exclu- 
sively Catholic ;  a  dirorence  which  contributed  not  a  little  to  that  rooted  dislike  entertained 
by  the  inhabitants  of  the  latter  to  those  of  the  former.  The  Dutch  have  the  honour  of 
being  the  first  people  who  established  a  system  of  unrestrained  toleration.  Even  popery, 
notwithstanding  the  grounds  which  the  nation  had  to  dread  and  hate  it,  was  allowea  to  be 
professed  with  the  utmost  freedom.  The  government  allows  salaries,  of  a  greater  or  less 
amount,  to  the  clergy  of  every  persuasion,  only  making  those  of  the  Presbyterian  ministen 
hijffaer  than  the  others.  The  latter  retain,  besides,  the  old  parish  churehes,  and  tiie  exclusive 
privilege  of  using  bells.  They  amount  to  about  1600,  and  are  all  paid  and  appointed  by 
government,  which,  however,  respects  the  wishes  of  the  leading  parishionerB.  Their  salaries 
are  very  moderate ;  9000  florins  m  the  great  cities ;  800  to  1000,  with  house  and  glebe,  in 
the  country.  They  are  divided  into  moderate  and  high  Calvinistic  parties ;  the  former,  which 
are  said  to  be  the  most  numerous,  bavin  jf  the  comnnnd  of  the  university  of  Utrecht,  while 
that  of  Leaden  is  attached  to  the  opposite  interest  There  are  about  900  or  400  Catholic 
congregations,  in  general  very  small.  The  Armenians  or  Remonstrants,  who  oiiginated  in 
Holland,  have  only  about  forty  or  fifty  ministers;  but  their  tenets  are  preached  in  many  of 
the  presbyterian  churehes.  The  Anabaptists,  called  here  Mennonists,  have  about  100  con- 
gregatkxM,  composed  of  many  opulent  and  respectable  members.  The  Lutherans  have  ^ftr 
or  sixty  churehes ;  and  the  French  Protestants  about  thirty.  [By  the  budget  of  1898, 
1,990,000  florins  were  voted  for  the  8upp(»t  of  the  Protestant  worship,  and  400,000  for  the 
Catholic— Am.  Ed.] 

In  Belgium,  the  Catholic  clergy  have  shown  a  very  rooted  spirit  of  intolerance,  with  the 
bishop  of  Ghent  at  their  head,  and  vehemently  objected  to  the  indulgent  treatment  of  the 
other  sects.  The  bishop  was  imprisoned  for  two  years  by  Napoleon,  on  account  of  his 
obstinacy  m  this  particular.  The  great  posseesions  of  the  churen,  however,  have  been  for- 
feited, and  the  clergy  receive  very  moderate  salaries  from  government  The  monasteries 
have  been  rooted  out,  and  generally  also  the  nunneries,  though  that  of  Ghent  still  retains 
all  its  pomp.  [Ther^  is  an  arehbishop  of  Mechlin  with  a  salary  of  21,000  francs,  and  the 
^ve  bishops  have  each  14,700  francs  a  year.  These,  with  64  vicars  general  and  canons, 
246  curates,  and  4,288  inferior  officers,  form  the  body  of  the  Catholic  clergy.  There  are 
only  about  5000  Protestants  in  Belgium,  with  10  ministers,  clerks,  &c.,  who  are  paid  by 
government — Ail  Ed.] 

Learning  in  the  Netherlands  no  longer  boasts  such  names  as  Erasmus,  Grotius,  and  Boer- 
haave ;  but  the  institutions  for  its  difiRieion  continue  to  be  very  ample.  Holland  retains  its 
two  fimoous  universities  of  Leyden  and  Utrecht  The  former,  which,  under  Boerhaave,  had 
once  the  reputation  of  the  first  medical  school  in  Europe,  is  still  highly  respectable.  The 
professors,  who  are  twenty-one  in  number,  receive  salaries  of  9000  florins,  independent  of 
fees ;  and  this  being  a  better  income  than  any  of  the  ecclesiastical  livings,  the  university 
draws  frx>m  the  church  its  most  learned  members.  The  medical  education,  however,  can- 
not be  completed  unless  at  Amsterdam,  which  aflbrds  the  advantage  of  hospitals  and  other 
accommodations  peculiar  to  a  large  city.  The  university  of  Utrecht  is  not  so  considerable 
as  that  of  Leyden  ;  and  that  of  Gronin^n  is  still  inferior.  In  1899,  the  number  of  students 
was,  in  Leyden  684 ;  in  Utrecht  476 ;  in  Groningen,  284. 

Tie  universities  of  Belgium,  of  which  the  most  celebrated  were  Ghent  and  Louvam,  were 
partially  stripped  of  their  ample  endowments,  first  by  Joseph  II.,  and  then  by  the  French, 
who  in  their  room  substituted  lyceums,  which  are  now  continued  nearly  on  the  same  footing, 
under  the  name  of  ooUeffes.  Only  the  languages,  and  some  general  branches,  are  taught ; 
education  for  nrofessionfll  purposes  being  received  in  separate  appropriate  seminaries.  Ghent 
and  Brussels  have  the  highest  reputation ;  but  the  salary  of  professors  in  the  former  does  not 
exceed  1500  francs.  T%e  three  universities  of  Louvain,  Lidge,  and  Ghent  have  lately 
been  restored;  and  in  1827  the  first  was  attended  by  678  studento ;  the  second  by  506;  and 
the  third  by  4M  students.  Besides  atheneums,  which  are  only  colleges  on  a  smaller  seale, 
Holland  has  primary  schools  in  every  village,  by  which  the  benefits  of  education  are  com- 
municated to  the  lowest  ranks.    Belgium  is  at  present  very  deficient  in  institutions  for 
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popular  educatioo.*  But  at  ao  avenge  of  the  Netber]aiidfl»  the  praportioo  of  cbOdren  at 
■cbool  io  the  entire  population,  in  1827,  was  as  high  aa  1  to  9.5;  a  proportioa  not  exceeded 
in  any  European  country,  with  the  exception,  perMpa,  of  Pruaoia. 

The  fine  arta  were  cultivated  widi  leal  and  8Qoce«  in  both  parts  of  the  Netherianda. 
Wealthy  merchants  liberally  patronised  the  aita  of  design;  and  the  gentry  and  landholderB 
beinff  induced  by  the  constant  wars,  of  which  the  Low  Countries  were  the  theatre,  to  live 
nnch  in  towns,  aoouired  more  refined  tastes  than  could  have  beoi  fenned  in  a  country  resi- 
dence. Antwerp,  during  its  proqterity,  became,  in  some  measure,  a  Belgic  Athenai  Yet 
the  Flemiah  and  Dutch  painters  never  attained  that  giandeor  of  design,  and  that  pure  and 
claasic  tsste,  which  were  formed  in  Italy,  by  the  sto^  of  the  antique,  and  the  refined  taste 
of  its  nobles.  The  Flemirii  school,  under  its  great  masters  Rubens  and  Vandyke,  displayed, 
however,  may  excellences  in  a  degree  not  inKrior  to  any  other  in  modem  times;  splendour 
of  colouring,  grandeur  of  composttion,  and  force  of  expression.  The  Dutch  school  has  been 
eminently  suocessfiil  in  a  lower  gpbere.  Under  Rembrandt  and  his  disciples,  subjects  of 
common  life  and  vulgar  humour  were  treated  with  a  native  force,  which,  being  aided  b^ 
brilliant  efiects  of  light  and  shade,  have  rendered  this  schocd  exceedingly  popular,  though  it 
has  fiuled  in  all  attempts  at  high  and  heroic  delineation.  The  lai^acape  painters  nave 
seldom  employed  their  pencils  upon  the  grand  scenery  delineated  by  Claude  and  Pooasin; 
hot  Berghem,  Cum  Ruysdael,  Hobbinia,  Vandevelde,  and  others,  have  represented,  in  the 
most  natural  and  pleasinf^  colours,  the  pastoral  scenery  of  their  country;  its  nieadowa»  its 
wooda,  and  the  banks  of  its  seas  and  rivers. 

Amusement  is  for  from  being  a  primary  object  with  the  Dutch.  They  have  most  of  the 
diversions  of  the  neighbouring  nations,  though  they  do  not  follow  them  with  much  ardour. 
A  great  portion  of  ti^ir  time  is  passed  in  smoking;  the  Dutchman  having  seldom  the  pqie 
out  of  his  mouth.  The  rivers  and  canals  passing  Ouiough  the  streets,  afibrd  the  opportunity 
of  fishing  from  the  windows.  The  jpreat  Flemish  kermes,  or  fiurs,  thouefa  no  longer  sub- 
servient to  commerce,  exist  still  as  festivals,  at  which  there  ia  a  great  display  of  numour 
and  character,  such  as  we  find  happily  illustrated  in  the  works  u  the  Flemtth  paintersL 
There  seems  nothing  peculiar  in  the  Dutch  style  of  cookery.  The  peasantrv  both  of  Holland 
and  Flandera  have  their  peculiar  local  costume;  as  the  huge  breeches  of  the  men,  and  the 
abort  jacket  of  the  females;  but  the  higher  classes  dress  in  the  French  or  German  style. 

SncT.  Vn. — IjocoI  Qeography. 

The  following,  according  to  recent  official  statements,  are  the  extent  and  population  of 
Belgium  and  Holland,  respectively : 


r 


BBLOIUM. 


BitaBtm 
Hadum 

nnliitioilB 

iCe.i«r. 

398.000 
983,000 
988,000 
310,000 
379,000 
347,085 
988.000 
400.000 

480.798 
338,904 
708,705 
575,807 
507,300 
104.845 
347.085 
388.934 

9.079.000 

3,500.538 

Bouth  Brabant. 

Antwerp 

Ba0t  FInodera . 
West  Plaoden 

Hainault 

Nftmnr 

Li«M 

LimWi 


BniMela 793M) 

Antwerp 05,000  MaeUia  .. 

Gbent 81.041  Bl-Nklmli 

Brufc* 36,000  Ostend  . . . 

Mon« 18.400 

Namar 15,100  yenrien. . 

LiAfe ^^^ 

Tongrei 


Loavaia 18.580 

16.000 
10.9BO 
10.500  Tprai U.15D 

10.fl!90fl^ 


Holltiid,  Soath 

HoUand,  North 

SSealand 

Utrecht 

North  Brabant 
Ouelderiand . . . 

Drentha 

FMealand 

Overyiftd 

Groninfen  .... 

Linborg,        \ 

part  of. ... ) 

Luzanbuif .... 


987,000 

945,000 

158,000 
133,000 
501,000 
500,000 
380.000 
963,000 
398.000 
904.000 


453318 

301,580 

133,939 
199,913 
338.551 
983.306 
50,015 
900.338 
165.036 
153.089 


.uncertain. 


650,000 


3,654.000 
9.076^000 


6.330.000 


908,655 


9.O06J0OO 
3,500^38 


6.166.354 


HOLLAND. 

Rotterdam . . .  63.033 

Dort 18,400 

Amsterdam . .  901,000 

Alkmaar  ....  8,435 

Middlebuif  . .  903)0 

Utrecht 34,087 

Bois  le  Due  . .  13.340 

Nimeguen  .  • .  19,780 

Aaaen 1,100 

Iieawarden  . .  18.380 

Deventer  ....  0,530 

Groningen  . . .  S8351 

MaeMricht...  91.000 

Luxemburg . .  10.950 


Hague 

Delft 

Haarlem.... 

Hoorn 

Fluahing.... 
Amerdoort . 

Breda 

Arnheim.... 


45.144  Leyden 9 

13,985  OoMla 10,MB 

18.453  Zaandam OjOlfi 

8.155 

6,980 

0,305 

13.000  Bergen-op-Zoom 
10.080 


ffin  1830  there  were  5.990  primary  anhoola  in  Belgium,  with  370,006  poplla.  b«ide  1,318  ia  the  Atkaai 
l,TB8in  the  uaivenltiea.  Adaual  expenae,  743.900  franca.->AM.  Eo.^ 
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Bdmoct,  1. — Belgium. 

South  Ih«bant,  wbkh  aeulj  coincides  with  wb&t  was  ibrmerljr  the  Aocbitui  part  of  thtt 

hrge  proviDce,  fbimaa  rich  plain  in  the  heut  of  BalgiiBii,  and  is  the  seat  of  the  finest  nuum- 

Ikcturea  carried  on  in  that  eoaatty. 

Brusaela  (j^.  356.)  ia  .the  capital  of  Belffiiim.     Coiuidered  aa  such,  it  ia  small,  ;et  it  ia 

one  oTlhegayeM  and  most  elegant  citieaoffiunipe.   Its  situation  is  fine,  ia  a  valley  watered 

AKg  bj  the  Senile  and  the  canal  to 

Antwerp.  The  Allee  Verte,  coo- 

•  aiating  of  three  rows  of  trees  boT' 

•  dering  the  canal,  makes  a  beauti- 
fill  approach.     The  market'place 

►  and  the  pork  are  the  two  gnat 
wnaments  of  Brussels.  The  fbtmef 
I  is  of  great  extent,  and  unrounded 
f  by  the  town  hall,  one  of  the  n  ' 
(   eiep 


elegant  Gothic  s 
rope,  adorned  with  a  tower,  34R 
feet  high,  and  by  the  old  halla  of 
the  different  oorporatims.  The  park  forms  an  extensive  range  t£  [deasiire  groond.  ints^ 
epersed  with  tows  of  IcAj  trees,  and  pleasing  lawns,  ornamented  with  fountains  and  staluM ; 
Biid  it  is  sarrounded  by  all  the  moat  spaciouB  and  sumptuous  edifices.  The  chmvh  and  chapel 
-"■"'■  ■      ' BdSa-lh.     '  '■'    ■ 


of  SL  Gndule  are  also  distinguished  Jot  the  elegance  of  their  omunents.  Brussels  has  an 
academy  of  painting,  attend^  by  400  or  500  students;  and  in  the  palace  there  is  a  library 
of  12,000  volumes,  uid  a  small  but  valuable  cdlection  of  paiuting&  It  was  on  the  plains  of 
Brabant,  near  the  little  villages  of  Quatre  Bras,  Bl  Jean,  Ia  Belle  Alliance,  and  Waterioo 
a  few  leagues  from  Brusselg,  that  the  fate  of  Europe  was  decided  in  1816. 

Another  ancient  and  important  city  is  Haling  or  Mechlin  (now  in  the  pronnce  of  Ant> 
werp),  still  retaining  traces  of  the  prcsperity  derived  froai  the  lace  bearing  ita  name,  which 
is  consideted  the  strongest,  though  not  the  finest,  made  in  the  Netherlands.  AnotbOT  branch 
of  industry  omaists  in  the  making  oi  excellent  brown  beer.  The  booses  are  ancient,  and 
very  nafnoui^  oAen  constructed  in  a  cnrioos  and  grotesque  manner,  and  most  nicely  white- 
washed. The  tower  of  the  cathedral  is  highly  finished,  and  rises  to  the  beiriit  of  348  feeL 
The  other  churches  contain  many  of  the  masterpiecea  of  Rubens  and  Vandyke.  Lonrain  is 
equally  bUen  fimn  the  period  when  its  extensive  clotfa  manubclures  and  its  university,  one 
of  the  first  in  Europe,  gave  it  a  poputalica  of  150,000.  It  is  a  large  ilMmilt  town,  whose 
bulky  walls,  seven  miles  in  circumf^nce,  are  now  &llin^  to  decay.  Its  Catlx^ic  university, 
an  attendance  on  which  was  once  required  as  a  qualification  for  holding  any  office  under  tM 
Austrian  government,  perished  in  the  French  revolution,  and  was  replaced  by  what  could 
'  eaij  be  culed  a  lyceum ;  but  the  ancient  institution  has  since  been  restored.  The  town  hall, 
enncbed  by  nnmenNis  carved  figures,  and  the  collegiate  church,  whose  spire,  befive  its  &1I, 
at  the  beginning  of  the  seventeenth  century,  rose  to  the  height  of  600  feet,  are  the  chief 
ornaments  of  Louvain. 

Antwerp  (Sg.  350.),  Ibmerly  the  port  of  Btabant,  has  now  a  province,  to  which  it  gives 
its  name.  This  teiritory  is  situated  along  the  I^iwer  Scheldt,  and  is  covered  to  a  great 
extent  with  pleamre-gtonnds  and 
bouses,  erected  by  the  rich  mei^ 
chants  during  the  period  when 
Antwerp  was  in  its  gltvy.  Tliat 
city,  down  to  the  close  OC  the  fi& 
teMith  CMitnry,  was  almost  with- 
out a  rival  among  the  commercial 
states  of  Europe.  In  the  great 
I  '  struggle  which  then  arose,  Ant- 

werp emlnaced  with  ardour  the 
relbrmed    cause,   in    support   of 
which  it  BufTered  the  moat  dread- 
fill  calamities.     In  16T6  it  was 
■wked  by  the  Spaniards;  and  being  afterwards  WT«at«d  &ocn  them,  surrendered  on  fkvour- 
able  tenns^  after  being  besieged  Rtr  more  than  a  year,  to  the  Prince  of  Panua.     Subjected 
to  the  bigoted  and  tyrannic  sway  of  Spain,  and  omrtned  t^  the  active  rivalry  of  H(dland,  it 
lost  all  ita  conmerce,  and  presented  the  mere  shadow  of  its  finmer  greatness.     Its  renewed 
prosperity  dates  finm  its  occupation  by  the  French.     Bonaparte  made  it  one  of  his  grand 
naval  arsenals,  and  erected  immense  works,  in  the  vain  hope  of  creating  a  fleet  which  might 
rival  that  of  Great  Britain.     Since  the  peace,  Antwerp,  having  been  placed  on  an  equal 
'    ''   g  with  the  ports  of  Holland,  has  availed  itself  of  the  advantages  of  its  situation,  and 
Having  a  reedy  navigation  into  the  interior,  and  coni- 
43* 
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municating  by  canali  with  the  principal  teats  of  mann&ctiire,  it  m  desUned  hy  nature  to  be 
the  chief  emporium  of  Belgium.  In  1B26  there  entered  its  port  955  yeasela  Antwerp  is 
still  a  noUe  city,  containing  numefoua  stately  buildings,  wdi  private  and  public,  which 
'include  some  of  the  finest  specimens  of  Gothic  architecture  existing.  The  cathedral,  which 
occupied  100  years  in  buildmg,  is  celebrated  over  Euit^.  It  is  500  feet  long,  230  wide, 
and  300  high.  The  spire  is  4^  feet  high,  of  extreme  b^uity,  and  from  its  sunmiit  is  obtained 
a  uMurnificent  view  of  the  windings  of  the  Scheldt,  with  the  distant  towers  of  Ghent,  Malines, 
and  Breda.  The  interior  is  adorned  with  the  greatest  masterineces  <^  Rubens  and  Vandyke, 
which,  after  beinff  carried  off  to  Paris,  have  been  again  restored.  Numerous  fine  specimens 
of  the  Flemish  school  are  found  in  the  other  churches,  as  well  as  in  private  mansions.  Ant- 
werp has  always  been  the  centre  pf  Flemish  art;  the  birth-^lace  of  Rubens,  Vandyke,  Jor- 
daens,  Teniers,  and  all  its  greatest  masters.  Zealous  patronage  is  still  bestowed  upon  the 
art;  an  academy  is  supported,  at  which  400  or  500  students  are  almost  gratuitously  taiieht; 
annual  prizes  are  given,  and  crowns  placed  on  the  heads  of  the  successfiil  candidates.  This 
encouragement  has  called  forth  some  respectable  talents,  though  none,  as  yet,  to  rival  the 
fome  of  the  old  masters. 

East  Flanders  is  chiefly  an  inland  district,  and  is  the  part  of  Belgium  in  which  culture  has 
been  carried  to  the  highest  perfection.  It  displays  an  aspect  of  uniform  luxuriant  fertility, 
resulting  altogether  mun  the  application  ofnxt  and  capital.  Even  in  journeying  akmg  the 
road,  the  traveller  finds  the  wheels  of  his  carriage  sinking  in  the  sand,  while  beroid  the 
hedge  on  each  side,  the  soil  consists  of  the  richest  black  mould.  The  UKSt  fertile  district  is 
called  the  Waes,  or  St  Nicholas. 

Ghent,  even  in  its  fallen  state,  is  still  one  of  the  noblest  of  the  old  cities  of  Europe.  That 
Tast  circuit  of  walls  which,  according  to  the  boast  ijf  Charles  V.,  could  contain  all  Paris 
within  them,  may  still  be  traced.  It  is  built  on  twentynBeven  islands,  most  of  them  bordered 
by  ma^ificent  quays,  and  connected  by  three  hundred  bridges.  The  streets,  with  a  few 
exceptions,  are  spacious  and  handsome,  and  there  are  many  firo  old  churches ;  but  the  great 
cathedral  does  not  display  the  architectural  grandeur  of  that  of  Antwerp,  though  the  interior 
is  rich  in  the  extreme,  aaomed  with  numerous  pillars  of  white  marble.  This  and  the  other 
churches,  as  well  as  the  academy,  contain  numerous  paintings  by  the  old  Flemish  masters. 
Ghent,  though  it  can  no  longer  send  its  40,000  weavers  into  &e  fields  is  still  one  of  the  most 
manufecturing  cities  of  Belgium.  Prior  to  the  revolution,  its  staple  was  sorted  lace ;  but 
since  the  great  improvements  in  the  cotUMi  manufecture,  several  large  febrics  have  been 
established  at  Ghent  The  society  is  good,  this  bemg  a  fevourite  residence  of  the  dd 
Flemish  nobles,  and  now  frequented  by  a  considerable  number  of  English  fiunilies. 

The  other  towns  in  East  Flanders  are  DendennoBde,  a  snmll  but  strong  place,  which  has 
stood  repeated  sieges;  Alost,  on  the  eastern  firontier;  St  Nicholas  and  Tokerem,  two  large 
villages,  of  more  than  11,000  inhabitants  each,  in  the  centre  of  the  Waes,  flourishing  by 
means  of  com*markets  and  of  some  considerable  manufiu;tures.  Sas-van-Ghent  is  the  centre 
of  the  sluices  on  the  canal  to  the  Scheldt,  by  which  the  whole  country  can  be  laid  under 
water.    Hulst  is  a  strongly  fortified  little  town. 

West  Flanders  is  a  continuation  of  the  same  richly  cultivated  plain  which  has  now  been 
described ;  yet,  being  partly  mixed  with  sand  and  marsh,  and  exposed  to  the  blighting  influ- 
ence of  fbgs  and  sea  breezes,  it  does  not  dirolay  altogether  the  luxuriant  aspect  of  tl^  Pays 
de  Waes.  It  has  no  place  comparable  to  Ghent,  yet  it  comprises  an  extraordinary  number 
of  ancient  cities,  which  still  retain  a  portion  of  their  former  prosperity. 

Bruges,  formerly  the  residence  of  the  counts  of  Flanders,  and  one  c^  the  ftctories  of  the 
Hanseatic  league,  was  the  greatest  commercial  city  in  the  Low  Countries,  and  periiaps  in 
the  north  of  rhirope,  till  it  was  first  surpassed  by  Antwerp,  and  then,  firom  the  same  causes, 
shared  its  fiiJL  Its  situation  in  the  midst  of  so  fertile  a  country,  and  its  communications  by 
spacious  canals  with  the  sea  and  with  the  interior,  still  secure  to  it  a  considerable  trade. 
Bruges  has  the  character  of  an  old  town,  the  streets  being  narrow,  and  the  houses  lofty. 
The  town  hall  is  its  most  conspicuous  edifice,  and  it  is  adorned  also  with  many  noble  churches^ 
containing  some  of  the  finest  works  of  the  great  FlemiEdi  painters.  The  invention  of  paint- 
ing in  oil  nas  been  ascribed  to  this  city. 

Ostend  is  an  ancient  town,  early  celebrated  for  its  fortifications.  The  siege  by  Spinola, 
which  began  in  1601,  and  lasted  two  years,  was  one  of  the  most  memorable  in  miodem  his- 
tory ;  and  upon  its  issue  the  destiny  of  the  Low  Countries  was  considered  to  depend.  But 
though  it  ultimately  fell,  the  exhaustion  of  the  Spani^  army,  and  the  time  which  had  been 
aflbraed  to  Holland  for  collecting  her  energies,  prevented  its  capture  firom  having  the  ruinous 
effects  anticipated.  Under  Austrian  sway,  Ostend,  which  has  one  of  the  few  good  harbouis 
in  Flanders,  became  the  chief  theatre  of  the  limited  trade  of  the  Belgic  provinces.  Napo- 
leon restored  ite  fortifications,  which  were  still  farther  stren^ened  b^  the  allies.  It  has 
not  now  above  a  third  of  its  former  population,  but  still  carries  on  a  bnsk  intercourse  with 
England,  and  has  almost  the  appearance  of  an  English  town.  In  1828,  574  vessels  entered 
its  port 
•  Other  large  fortified  places,  celebrated  in  the  military  annals  of  Eurqie,  are  found  in  Weet 
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Flanden.  Coartray,  Ypres,  and  Menin  have  the  usual  character  of  Flemish  towns.  The^ 
are  large,  rather  well  built,  with  handsome  churches  and  town  halls;  fallen  from  their 
ancient  prosperity,  yet  retaining  considerable  manufactures  of  linen  and  beer ;  and  having,  in 
the  long  course  oi  the  Low  Country  wars,  been  repeatedly  taken  and  retaken.  Courtray  is 
noted  fye  the  very  fine  flax  grown  in  its  neighboorhood.  Oudenarde,  the  scene  of  one  of 
Marlborough's  victories,  DLnnnide,  and  Furnes,  present  the  same  characters  on  a  smaller 
scale.  Nieuport  is  rather  a  noted  fishing  and  trading  town,  surrounded  by  sluices,  by  means 
of  which  the  country  can  be  inundated. 

Hainault,  to  the  east  of  Flanden  and  the  south  of  Brabant,  presents  a*  long  range  of  mili- 
taiy  fiK>ntier  to  the  once  hostile  border  of  France.  It  is  watered  by  the  upper  courses  of  the 
Scheldt  and  the  Sambre ;  and,  instead  of  presenting  the  same  d^  level  with  Flanders,  is 
varied  by  gentle  unddlations,  still  highly  cultivated,  yet  not  with  the  same  extreme  care  or 
ample  expenditure.  In  this  province  are  rich  mines  of  coal,  a  mineral  not  found  in  any 
other  part  d  the  Low  Ckwrntries ;  and  though  Hainault  never  formed  any  of  the  great  seats 
of  manu&cture,  it  is  by  no  means  deficient  m  this  branch  of  industry. 

Mens,  Toumay,  and  Charleroi  are  the  chief  towns  of  Hainault  The  description  given 
of  the  secfxidary  cities  of  Flanders  may  apply  to  them.  Mons,  called  once  Hannonia,  is  very 
ancient ;  it  is  well  built,  but  appears  often  almost  buried  under  the  smoke  of  the  steam- 
engines  employed  in  working  the  neighbouring  coalmines.  It  has  a  very  extensive  found- 
ling hospitat  Toumay,  a  fine  large,  old  city,  with  a  handsome  cathedral,  has  stood  many 
sieges.  Charleroi,  besides  its  militaiy  reputation,  has  that  of  making  very  fine  nails,  with 
which  it  supplies  all  Belgium.  In  front  of  Mons  is  Gemappe,  and  eight  miles  east  of  Char- 
leroi is  Fleurus,.both  celebrated  for  signal  victories  gained  by  the  French  during  tiie  revolu- 
tionary war.  The  large  and  strong  cities  of  Conde  and  Valenciennes  are  now  annexed  to 
France. 

Namur,  to  the  east  of  Hainault,  presents  a  striking  variety  from  the  tame  and  flat  surface 
which  covers  the  greater  part  c^  the  Low  CountrieSw  Consisting  of  the  valley  of  the  Mouse, 
which  traverses  the  whole  province  from  north  to  south,  it  contains  numerous  rugged  emi- 
nences, which  give  to  it  a  varied  and  picturesque  character.  The  banks  of  the  river,  from 
Namnr  to  Li^ge,  overhung  by  wooded  rocks,  and  opening  into  deep  valleys,  abound  in  the 
most  romantic  scenes. 

Among  the  cities,  Namur  is  one  of  the  most  ancient^  the  Low  Countries,  its  origin  being 
traced  to  the  time  of  the  ancient  Germans.  It  lies  in  a  beautiful  valley  bordered  by  high 
mountains,  at  the  confluence  of  the  Sambre  and  Mouse.  The  castle,  on  a  high  rock,  was 
formerly  considered  almost  impregnable,  and  stood  many  sieges,  tiU  Joseph  U.  dismantled, 
and  the  French  afterwards  almost  demolished  it  The  cathedral  and  the  Jesuits'  church 
are  fine  edifices,  and,  unlike  the  other  churches  of  the  Low  Countries,  of  Grecian  architec- 
ture. Namur  has  in  its  neighbourhood  extensive  iron  mines,  which  employ  many  of  the 
inhabitants ;  the  manufactures  of  the  city  consist  in  working  up  this  metal  mto  fire-arms, 
cutlery,  dec.  Ascending  the  Mouse  towards  the  French  fiontier,  we  come  to  the  small  forti- 
fied towns  of  Dinant  and  Chu-lemont 

The  provinces  of  Li^^  and  Limborg,  which  are  much  intermingled  with  each  other, 
form  the  eastern  frontier  of  Belgium.  They  run  from  north  to  south  fdong  the  Mouse,  fifont- 
ing  Germany,  and  are,  indeedf  half  German.  On  the  banks  of  the  Mouse,  and  in  some  par- 
ticular dtstncts,  the  territory  is  broken  and  rocky ;  but  most  of  it  consists  of  an  extended 
and  highly  cultivated  plain.  The  eastern  district  is  distinguished  by  the  peculiar  richness 
of  its  pastures,  which  produce  butter  and  cheese  of  great  value.  Its  manufiictures,  also, 
especially  those  of  fine  woollens,  are  very  flourishing. 

Of  the  cities  in  these  two  provinces,  lidge,  once  Uie  seat  of  a  sovereign  bishop,  is  ancient 
and  large,  but  upon  the  whole  ill  built  and  gloomy ;  and  though  some  of  its  buildings  are 
large,  3key  do  not  display  tiie  taste  conspicuous  in  other  Belgic  cities.  The  church  of  St 
Paul  is,  however,  admired,  as  was  that  of  St  Lambert,  till  it  was  destroyed  during  the  revo- 
latkm.  Li^ge  has  a  manu&cture  of  fine  woollen  cloths,  which  sel}  at  a  high  price.  The 
town  of  Limburg,  now  included  in  Li^ge,  has  lost  much  of  its  population  and  industry;  and 
a  great  part  of  its  precincts  is  in  ruins.  Spa,  situated  amid  romantic  rocks,  is  one  of  the 
most  celebrated  watering  places  in  Europe.  The  resort,  though  much  diminished,  is  still 
considerable,  and  compraed  of  persons  of  distinguished  rank.  The  inhabitants  work  the 
beechwood,  which  grows  in  the  nei^bourhood,  into  a  variety  of  toys,  for  which  they  find  a 
ready  sale  among  the  visiters.  St  Tion  uid  Ton^rres  are  ancient  towns,  the  former  having 
a  celebrated  Benedictine  abbey.  Eupen,  like  Verviers,  has  flourishing  manufactures  of  cloth. 
Herve  is  the  chief  market  for  the  Lmiburg  cheese,  which  goes  by  its  name.  Stavelot  is 
noted  for  its  leather.. 

StTBSECT.  2. — Holland. 

The  province  of  Holland  is  of  muramount  importance,  including  all  the  great  cities  and 

ncipal  scats  of  commerce ;  so  tnat  its  name  was  most  usually  given  to  the  whole  republic. 
»nns  a  long  narrow  strip,  almost  evervwhere  enclosed  and  penetrated  bv  water ;  on  one 
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aide  it  ia  wtriied  bjr  the  North  See ;  on  the  other,  br  the  Zajita  Zee;  in  ita  cCTtie  itim^ 
Um  lurce  kke  called  HMrlem-Ueeri  while  the  Biuiie  and  the  Lech  interwct  its  numerani 
chmneh.  The  whole  country  ia  bo  bw,  that  it  it  habitable  onlj  bj  meua  of  enonncuM 
dikoa,  which  ezcluds  the  eea :  when  these  give  waj,  the  watera  ruA  in,  and  mondale  the 
wbiJe  territorj.  The  countrj  fomu,  in  &ct,  one  vest  well-watered  meadow  acajrelf  any 
where  nbjected  to  the  plough,  though  eitenaive  gaidetw  are  cultivated,  both  for  use  and 
cnuaenL  But  the  chief  producta  are  cattle,  butter,  and  cbeeae,  for  the  auppty  oT  the  popu- 
lation of  the  cities,  and  tor  export. 

Amaterdim  (Jig.  BOO.),  die  capital  of  the  province  and  kiagdran  c^  Holland,  ia  ntoaled  at 
the  point  of  confluence  of  the  riv«r  Amatel  with  the  Y,  an  arm  of  the  Zuyder  Zee.    It  waa 

a  coonderible  town  in  the 
fourteenth  centuiy ;  but  it  waa 
not  until  the  sixteenth  cen- 
*iir;,  when  the  persecutioaa 
of  the  Spaniards  in  Belgium 
,  [Htived  btai  to  the  trade  and 
navigation  oTAntwerp  and  the 
aouthem  provincee,  that  Am- 
sterdam attained  to  the  dia- 
tinction  which  she  enjoted 
till  about  the  middle  of  the  W 
*'"*'*"^  century,   of   being   the   first 

eanmercial  citr  of  Eorupe.  It  is  but  joatice,  hovraver,  to  state  that  her  extraordinary  pro- 
gnm  depended  as  much,  or  nxoe,  on  tlu  liberal  and  enlightened  policy  of  her  ruleis,  as  on 
external  evenbL  Every  individnal,  whatever  might  be  hb  country  or  his  religion,  was 
ivceived  with  open  arms  at  Amsterdam ;  and  acquired,  by  means  of  a  trifling  paymei^  the 
rightof  eitiienahip,  and  the  enjoyment  <rf  all  the  privilegee  of  a  native^   All  the  public  ii    ' 


toticfia  were  calculated  to  promote  commerce ;  and  at  a.  time  when  trade  and  induatiT  in 
other  countrie*  were  oppreaeed  by  prohibitions,  in  Holland  they  were  comparatively  free. 
When  most  {voqwrDOB,  Amaterdam  la  nippoeed  to  have  contained  about  240,000  in 


but  at  present  the  po|wlBtion  is  not  nppdeed  to  exceed  200,000.  Being  built  iL . 

foundations  of  the  ci^  are  laid  on  piles;  and  it  ii  a  cemman  comjdaint  that  a  house  casts 
aa  much  bebw  as  above  ground.  The  three  principal  streets  are  parallel  to  eitch  other,  and 
are  not  easily  to  be  matched  for  length,  breadth,  and  the  magnificence  oi  the  houeea ;  many 
of  which,  thou^  anti(;ue,  are  splendid,  and  are  kept  in  the  best  possible  repair.  The  city 
ia  intersected  by  an  immense  number  of  oanala,  communicating  by  draw-bridges,  and  having 
riuicee  for  the  purpose  of  reeiilating  the  level  of  the  water :  these  canals  are  fbi  the  most 
part  botdered  by  fine  trees.  The  expenses  incurred  in  keeping  the  sluices  in  order,  and  in 
clearing  the  canals  and  port  of  mud,  are  very  heavy.  The  matchless  industiy  and  perse- 
verance of  this  wcRiderflil  people,  are  in  nothing  so  signally  displayed  as  in  their  w    ' 

^__._^  T  _  .  .1     ,  «.    , ■;  to  their  situation,  and  making  th 

which  threaten  tooverwhe&i  them,  con- 
tribute  to  their  comferL     The   stadt- 
hooae  C^.  981.),  now  the  royaJ  palace, 
is  the  finest  building  in  the  city ;  and  ia, 
indeed,  one  of  the  noblest  ai^wba«  to 
be  met  with :  it  is  itf  ^^  dimenuns, 
and  is  adorned  with  jMlkra;  and  with 
scnlptmes  emblematical  of  commerce 
,   and   navigatioa.     Above    13,000   pile* 
are  said  to  have  been  employed  in  form- 
ing its  fbnndaiimL     The  harbour  is  in- 
convenient, large  ships  being  obliged  to 
lighten  before  they  can  paas  the  Pam- 
pas or  bar  at  the  month  of  the  Y,  and  the  navigation  itf  the  Zujder  Zee  is  also  difficult    To 
remedy  these  inconveniences,  the  large  canal  to  the  Helder,  already  alluded  to,  has  been 
constructed.    The  tradeof  Amsterdam  has  increased  consideiably  within  the  last  fbw  years; 
and  about  t£i00  shipa  now  annually  clear  out  for  foreign  countries.    None  of  the  water  (rem 
the  canals  is  made  use  of  for  culinary  purposes ;  the  town  being  supplied  with  fieah  wat^, 
conveyed  in  carts  tVom  the  Vecht,  about  five  or  six  miles  dis^t ;  but  most  of  the  hoaaea 
have  cisterns,  where  the  rain-water  is  collected.     There  is  a  natimal  museum  of  pictures, 
which  contains  many  fine  specimens  of  the  Dutch  school.     The  various  prisons  and  houses 
of  correction  ajid  industry  at  Amsterdam  are  said  to  be  managed  on  more  ai^roved  princi- 
ples than  similar  institutions  in  most  parts  of  Europe.    The  police  is  excellent;  crimes  rare; 
and  no  beggars  to  be  seen  in  the  streets.     The  inhabitants  seem  vigrattus  and  healthy ;  but 
the  mortality,  though  matprially  diminished  within  the  last  thirty  or  forty  years,  is  still  greater 
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than  in  most  European  cities;  a  cnnsequeiice,  probably,  of  the  hnmidity  of  the  clicwte,  and 
of  the  effluvia  ■rising',  in  Bummer,  from  the  canals. 

Rotterdam  (Jig.  362.),  the  secoiid  city  in  Hollaiul,  ia  more  ctniTeniently  situated  tor  c<Rn- 
merce  than  Amstradam,  having  a  readier  access  to  the  sea;  and  the  Maeee  on  which  it  ia 
situated,  being  bo  very  deep  as  to  admit  vesaels  of  the  Uqtest  draught  tS  water  to  lie  doM 


to  die  qoays.    Its  conmerce  is  rapidly  increasing.    Its  principal  exports  are  geneva  and 
madder;  and  it  carries  on  the  busuiesa  of  lugar-refining  on  a  large  scale.     It  has  all  the 
characteristics  of  a  Dutch  town ;  being  neat,  clean,  umform ;  the  houses  high,  and  built  of 
„„j  very  small  bricks.  The  canals  inter- 

secting it  are  numerous,  deep,  and, 
nnlen  in  a  few  of  the  most  crowded 
streets,  connected  by  draw-bridges. 
I  Rotterdam  boasts  of  being  the  birth- 
place of  Erasmus;  to  perpetuate 
whose  memory,  she  hsa  erected  ft 
handsome  statue  {Jig.  36S.). 

The  Hague  <J^.  364.X  though 
ranking  only  aa  a  village,  ii^  in  &ct, 
one  of  the  handsomest  cities  in  Eu- 
rope. The  atieets  and  Hguares  are  well  built,  bordered  with  fine  walks  and  avenues  of  tiwea. 
Neither  the  old  nor  the  new  palace  can  boast  of  any  splendid  architecture ;  but  the  former 
is  Urge,  and  contains  sense  valuable  collections.     An  avenue  of  two  inilee  leads  (o  the  neat 
lishing  town  of  Seheveltng,  whence  the  dealers  are  daily  seen  bringing  their  commodities 
■  ia.'.  >>■  "^'^^  ctiK  drawn  by  IsTge  dogs. 

Leyden  {Jig.  365.)  is  a  fine  old  city, 
situated  m  the  heart  dC  the  Rhine- 
land,  where  this  ancient  bed  of  the 
river  iscut  intoaninflni^t^csnals, 
which  render  this  the  richest  mea- 
dow land  of  Holland.  The  beer, 
the  butter,  and  the  bread  of  this  dis- 
trict are  heV'in  the  highest  esfSnw- 
tlon.  Leyden,  during  the  war  with 
Spain,  was  the  most  important  city 
in  Holland,  and  on  the  (vent  of  its 
siege  the  lata  of  that  country  was 
Ljjj^  supposed  to  depend.  The  Spaniards, 

by  a  lengthened  and  strict  blockade, 
reduced  it  to  the  last  extremity;  while  the  Dutch  could  muster  no  force  adequate  to  its 
relief.  It  was  then  that  they  formed  the  magrianimous  resolution  of  breaking  down  their 
dikesi  and  admitting  the  ocean.  It  was  some  time  before  the  fijll  effect  was  produced ;  but 
at  length,  impelled  by  a  violent  wind,  the  sea  rushed  in,  overwhelmed  all  the  works  of  the 
besiegers,  end  forced  them  Co  a  precipitate  flight.  The  little  fleet  of  boats  which  had  been 
prepared  for  the  relief  of  Leyden,  immediately  sailed  over  the  newly  formed  expanse,  and 
triumphantly  entered  the  city.  The  Prince  tk  Orange  offered  to  Leyden  the  option  of  two 
benefits, — an  immunity  from  taxes  for  a  certain  period,  or  the  foundation  of  a  university  in 
the  city.  The  citiMns  crowned  their  former  glnry  by  choosing  the  latter  alternative,  and 
a  university  was  accordingly  founded,  which  speedily  became  one  of  the  most  eminent  schools 
in  Europe;  and,  though  much  injured  by  the  numerous  rivals  which  have  since  sprung  up, 
it  continues  to  maintam  a  high  reputation,  particularly  as  a  classicaj  school.  Leyden  is  slul 
«  handscoia  and  flourishing  town ;  carries  on  the  woollen  manufacture  with  success.  Chough 
~~  a  diminished  scale;  and  ia  a  great  market  for  butter  and  cheese.  Haarlem  {fiff.  366.)  if 
.jk-.  -;«,  _r  ._„:....>  ;-,~,rf..^=      t^  |},a  great  struggle  for  iiviependence,  it  stood  a 
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memorable  siege  of  Mven  roontha ;  wben  it  wrreDdered  upon  booounble  termer  whkh  were 
Inaelr  violated  bj  the  Duke  of  Alva.  Haarlem  is  atill  apacbiu  and  douri^ing,  and  excela 
[MCQuarly  in  the  bleaching  of  linsn  and  cambric,  which  it  perfonns  for  all  the  nei^bouriog 


provinces.  The  matchlee 
and  brilliaiit  whitenew  of  the 
Haarlem  linena  has  been  im- 
pated  to  a  peculiar  qualitji  in 
the  water,  but  is  mate  [RO- 
beblf  the  result  of  the  ex- 
treme skill  of  the  inbabitanti, 
acquired  by  long  practice. 
Flowers  are  principally  raised 
fiir  sale  ui  the  vicinity  of  Haar- 
lem. Delft,  an  ancient  gloomj 
Iiuitai.  town,  was  fbrmerlf  celebrated 

for  the  manubcture  of  the  ware  which  bean  its  name ;  but  this,  as  already  observed,  has 
been  almost  entirely  nippLanted  by  English  earthenware.  Dort  or  Dordrecht,  enclosed  by 
brancheaof  the  Moese,  was  the  ancient  capital  of  Holland,  while  the  main  commerce  of  that 
country  continued  to  centre  in  this  its  most  natural  quarter.  It  still  retains  very  coosiderB' 
ble  traces  of  thia  early  importance.  The  town-hall  and  great  church  are  magnificent  almc- 
tarea.  There  is  a  considerable  trade  in  goods  coming  down  the  Rhine,  particularly  Boats  of 
Umber,  so  large  that  one  of  them  has  been  valued  at  350,000  florins.  Gouda  is  a  large 
flourishing  village,  in  a  rich  country,  and  carries  on  an  extensive  manufiu:lory  of  tobacco- 
pipes.     It  is  celebrated  for  the  excellence  of  its  cheese. 

North  Holland  forms  a  considerable  peninsula,  almost  entirely  encircled  by  the  Zuyder 

Zee  and  the  North  Sea,  and  bordered  by  sand-hills  of  some  elevatim;  but  the  interior  ia 

covered  with  rich  pastures,  on  which  are  fed  large  herds  of  cattle.     The  ancient  and  not 

iingracelbl  costumes  (^fig.   267.)  of  the  Dutch  peasantry  are  preserved  with  greater  exacl- 

_^_  ness  tn  this  sequestered  part  of  Holland, 

than  in  any  other ;  and  the   fishery,  Ibr 

which  their  situation  'u  peculiarly  adapted, 

is  carried  on  with  great  activity.     Alk- 

maar  ia  an  agreeable  town,  with  a  great 

traffic  in  butter  and  cheese,  and  a  manu- 

&cture  of  Det&     The  most  important 

places  in  North  Holland  are  (he  Helder 

and  the  Teiel,  two  grand  naval  statims ; 

the  one  a  strong  fort,  commanding  the 

entnince  of  the  Zuyder  Zee ;  the  other  an 

F«>Hiiiir  'a  Usilud,  island  opposite,  in  which  the  Dutch  fleets 

need  to  rendezvous,  from  the  facility  it 

aETorded  ftir  their  getting  to  sea.     Along  the  coast  of  the  Zuyder  Zee  are  the  cwisiderable 

towns  of  Houm  and  E^khuisen,  and  the  smaller  ones  of  Edam  and  Purmerend. 

Zealand  is  a  regico  more  completely  enclosed  by,  and  sunk  below,  the  level  of  the  water, 
than  any  other  part  of  the  United  Provinces.  It  consists  of  nine  islands,  formed  and  envi- 
roned by  branches  of  the  Haese  and  the  Scheldt,  as,  passing  fiom  the  state  of  rivers  into  friths, 
they  unite  with  the  ocean.  The  mariner,  in  approaching,  sees  only  points  of  the  spires 
peeping  above  the  immense  dikes  which  defend  Ihem  fhim  inundation.  The  soil  is  moist 
and  ricn,  peculiarly  adapted  to  the  cultivation  of  madder.  The  damp-air,  however,  and  the 
axbalations  fhim  the  waters,  render  these  islands  unhealthy,  and  even  fatal  to  IbreignetB,  as 
was  dreadfiilly  experienced  by  the  British  troops  while  quartered  at  Walcherenj  but  the 
natives  do  not  experience  tlie  same  pernicious  effects.  Middleburg  is  a  considerahle  city, 
with  a  town-hall  and  several  churches,  which  aSbrd  fine  apecimens  i^  Gothic  architecture. 
Flushing  is  an  eminent  naval  station,  and  has  a  CMisidcntble  trade  and  fishery.  The  island 
of  Schowen  has  Zierikzce,  the  ancient  capital  of  the  counts  of  Zealand;  and  South  Beve- 
land  has  Goes,  or  Tcrgoes,  with  a  considerable  trade  in  salt. 

Utrecht,  a  more  inland  province  than  Holland,  forms  a  continuation  of  the  same  tract  of 
flat  meadow  land,  interspersed  with  pardena  and  country  residences.  Utrecht,  the  capital, 
is  aremarkably  agreeable  city,  and  being  a  little  elevated,  the  view  from  its  ramparts  and  the 
lop  of  its  cathedral  over  the  vast  plains  and  brood  waters  of  Holland  is  extensive  and  de- 
lightfliL-  The  RtHnana  called  it  Ulpii  Trsjectum,  as  commanding  an  important  passage  over 
the  Rhine ;  and  in  the  middle  ages  it  was  held  by  the  warlike  bishops  of  Utrecht  In  this 
city  was  concluded  the  treaty  of  confederation,  in  1507,  by  which  the  United  Provinces 
were  constituted,  and  also  the  celebrated  treaty  of  1715,  which  terminated  the  king  war  of 
the  Spanish  successicn,  Amerafcort,  pleaxantly  situated  on  the  Ems,  and  itoted  as  the 
birth-place  of  Bameveldt,  has  cMisiderable  bbrics  gf  dimity  and  bombaxeen,  and  extensive 
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bleaching  grounda.  Naarden,  a  small  town,  fi>rms  the  key  of  all  the  water  communicationfl 
of  Holland. 

North  Brabant,  comprising  that  which  was  the  Dutch  part  of  the  province,  is  a  flat,  sandy, 
marshy  tract,  not  distingaished  by  either  the  natural  fertility  or  manufacturing  industry  so 
conspicuous  in  the  rest  of  Holland  and  Belgium.  Forming,  however,  the  barrier  by  which 
the  Dutch  maintained  their  independence,  it  contains  several  of  the  strongest  fortresses  in 
Europe,  which  have  indeed  the  reputation  of  being  almost  impregnable.  Breda  is  one  of 
the  most  conspicuous.  After  Prince  Maurice  of  Nassau  took  it  by  surprise,  in  1500,  its 
ibrtifications  were  greatly  extended,  and  the  surrounding  country,  being  intersected  by 
rivers  and  marshes,  can  be  laid  under  water.  It  is  an  agreeable  city,  commanding  fiom  the 
ramparts  a  fine  view,  and  both  its  church  and  its  town-hall  are  admired  Gothic  edifices. 
Bois  le  Due,  or  Herzogenbosch,  on  the  Dommel,  so  named  firom  an  old  hunting-wood  of  the 
Dukes  of  Brabant,  is  a  large  town,  and  equally  strong.  It  is  so  intersected  by  canals,  that 
eighty  bridges  are  required  to  cross  them ;  in  winter  the  place  is  entirely  surrounded  by 
water,  and  can  be  approached  only  in  boats.  Bergen-op-Zoom,  flirther  to  the  west,  is  similar 
as  to  strength,  and  was  esteemed  the  masterpiece  of  the  celebrated  Cohorn.  The  disastrouH 
attack  made  upon  it  by  the  British  in  the  last  war  is  well  remembered. 

The  outer  provinces  of  Guelderland,  Friesland,  Overyssel,  Drenthe,  and  Groningen, 
which  lie  between  the  Zuyder  Zee  and  the  Ems,  are  rather  appenda^res  than  integral  portions 
of  Holland,  and  form  by  their  situation  part  of  the  great  level  plain  of  northern  Germany. 
The  country  is  similar  to  Holland,  however,  in  its  aspect  and  the  general  state  of  cultiva- 
tion, though  a  somewhat  greater  proportion  of  the  land  is  employed  in  thejuising  of  grain. 
Friesland  bas  a  very  fine  breed  of  horses  and  homed  cattle ;  and  the  linen  manufiicture 
flourishes  to  a  considerable  extent  In  these  provinces,  particularly  in  Guelderland  and 
Overyssel,  there  is  a  larg^e  extent  of  sandy  and  marshy  ground,  which  is  not  ftxced  into  cul* 
tivati(m  with  the  same  minute  care,  as  in  the  central  provinces.  Much  benefit,  however,  is 
expected  torn  the  pauper  colonies  lately  establiBhed  there. 

The  towns  of  this  region  are  pretty  numerous  and  considerable,  though  none  are  of  the 
first  class.  Nimeguen,  in  Guelderland,  is  ancient,  strong,  and  bandsomov  commanding  a 
noble  view  over  the  Rhine.  Zutphen  is  an  old  imperial  citv,  dreadfiilly  pillaged  in  1572  by 
the  Duke  of  Alva.  It  has  a  magnificent  church ;  and  the  &ns  around  it  have  been  so  com- 
pletely drained,  as  to  render  the  air  no  longer  unwholesome.  Amheim  is  a  large  and  beau- 
tifiil  town,  at  the  foot  of  the  hills  of  Veluwe,  and  fcnrming  a  great  thoroughfve  into  Ger- 
many. Deventer,  in  Overyssel,  is  an  ancient  member  of  the  Hanseatic  league,  and  has  a 
venerable  cathedral.  ZwoU,  on  the  Yssel,  is  strong,  large,  and  well  built  Assen,  though 
capital  of  the  new  province  of  Drenthe,  is  only  a  village.  In  Friesland,  Leuwarden,  on 
the  £e,  ia  a  large  and  populous  town,  in  a  country  surrowided  and  intersected  with  canals, 
which  enable  it  to  communicate  with  the  sea,  and  to  carry  on  a  considerable  trade.  Cam- 
pen,  an  ancient  Hanse  fown,  has  lost  its  importance,  the  harbour  being  now  choked  up. 
Harlingen,  Franeker,  Dokkum,  Bolsward,  are  ports  on  the  Zuyder  Zee,  and  manufacturing 
places  of  some  importance.  Groningen,  capital  of  the  provinces  of  the  same  name,  is  the 
most  important  of  all  the  towns  east  of  the  Zuyder  Zee.  It  is  well  built,  and  adorned  with 
noble  edifices ;  and  its  university  was  once  distinguished  among  Dutch  seminaries.  Large 
veinels  can  ascend  the  Hunse  from  the  Zuyder  Zee. 

Luxemburg,  an  extensive  province,  though  political  revolutions  attached  it  to  the  Nether- 
lands, and  now  to  Holland,  forms  part  of  Germany,  entitling  the  }png  to  a  vote  in  the  Ger- 
manic diet  Its  character  is  every  way  in  decided  contrast  to  the  rest  of  Holland  and  Bel- 
gium. Instead  of  a  dead,  rich  flat,  traversed  bv  navigable  streams  and  canals,  Luxemburg 
presents  almost  throughout  high  mountains  and  woods,  forming  scenes  of  savage  grandeur, 
similar,  though  on  a  smaller  scale,  to  those  of  Switzerland.  The  country  is  destitute  of 
water  communications,  is  imperfectly  cultivated,  and  does  not  contain  a  population  of  more 
than  sixty-six  to  the  square  mile.  Its  breeds  of  cattle  and  sheep  are  of  small  size ;  but,  as 
usual  in  mountain  pastures,  of  delicate  flavour.  The  horses  are  active  and  hardy ;  and  the 
tract  which  borders  on  the  Moselle  produces  valuable  wine. 

The  cities  and  towns  are  by  no  means  on  the  same  scale  as  those  in  the  rest  of  the  king- 
dom. Luxemburg,  the  capital,  situated  on  two  rocloi,  whose  steep  sides  form  a  glacis,  whUe 
the  river  Else,  at  their  feet,  serves  as  a  wet  ditch,  is  one  of  the  strongest  fortresses  in 
Europe.  The  horse  and  cattle  markets  are  considerable.  Theux  has  in  its  neighbourhood 
mines  of  a  beautifiil  black  marble.  Maestricht,  the  principal  town  of  Limburg,  has,  along 
with  all  the  partyof  that  province  east  of  the  Mouse,  been  assigned  to  Holland.  It  is  large, 
handsome,  and  well  fortified.  Ruremonde  and  Venlo»  ako  neat  towns  of  some  strength,  are 
included  in  the  same  district 
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CHAPTER  Vm 

rsANCE. 
hJ^^^J'  \nt*  "**  pcwerfiU  kingdom,  pLu»d,  u  it  were,  in  Ibe  centre  of  the  ciri- 
i^  ™  ^«^^!J'^  ""'^"^  dWinguisbed  by  the  co«qric»oo«  p«t  which  it  h« 
™^      ^     .^^  i  ^^""^^    ^^  P°P"l*tbMi.  militm  power,  c«it™i  ritartico,  Tast  re- 
"oorcaa^ndacuve  mdurtry,  render  it  peculiarly  de«imVrf«> Wntive  MTYeyT 

lUfcmm  to  tit  Map  <fFma.~Wttt  Part. 

■%nilgrc*lEM.    n.fhSiSSLr  lAChMsOM-     f^  ii«^ 

(Fh  ila  Ualw.)     M,  ilotuiq"  ^B«  !S- S"« 


NOBTH  FAKT. 


XXV.  VHdH.       nnisilH 


<:^<- 


t^       IS?      i£^    l|^„    JS.    life* 

FifflHlT. 


fil^        !9S 


B.  AHUM  IM.  El  PMa  Bo- 


IKBiblnirOkiHH     X-'S; 


I.  of'fSanl'e. 

„I'rniioDii  of 
BORMANDr. 

viro™ 
IJ-.S.O., 

IE 

S.P«MAad«iMr 


XVULBHiud 
XIX.  LairM 
HX.LatiBdCkH. 

H7.  Nonu  )•  Bo- 

ijaAJES* 

IM  Ari^ 

IJI.C01M 

iS  RomDnnltd 
[H.  Sj^Airan 

101  Oiuau  Bi(-    ] 


x.<MWS- 


isassr 


iSsS" 


CwSia 


MVIra 

FSoJSJ 


■a  ud  ns.  dHlilhHi 
luk  ■*  12?-  L"niBX 


ES™ 


'Sr  rirs. 


Book  I. 


FRANCE. 
Sktt.  L — Oeneral  OuUine  and  Atfeet. 
a  the  North  by  the  Channel,  which  eeponttw  it  &om  E 


Rf/cmun  to  At  U^  of  Fntiia. — £iuf  POrt. 


tANGufDOU. 


020  DESCRIPTIVE  GEOGRAPHY.  Past  m. 

by  part  of  the  fioatier  of  the  Netherlands.  On  the  east  it  ia  bounded  bj  Germany,  from 
which  it  is  divided  by  the  Rhine,  and  by  Switzerland  and  Italy,  which  lie  on  the  other  aide 
of  the  mif  hty  barrier  of  the  Alps.  Its  southern  limits  are  the  Mediterranean  and  the  broad 
iathmua  nlied  by  the  Pyrenees,  on  the  other  side  of  which  extends  the  Spanish  peninsula. 
On  the  west  is  the  Atlantic,  and  more  especially  that  vast  folf  called  the  Bay  of  Biscay. 
The  southern  extremity,  on  the  line  of  the  Pyrenees,  fiilla  m  42^  30'  N.  lat  the  northern 
beyond  Dunkirk  in  51^  10',  making^  in  length  eight  and  a  half  de^ees  of  latitude.  The 
breadth  may  be  from  8°  20'  E.  long.,  to  4°  40'  W.  long,  makmg  thirteen  degrees  of  longi- 
tude. This  will  give  dimensions  nearly  square  of  505  miles  fiom  north  to  south,  and  £30 
firom  east  to  west  The  superficial  extent  is  about  205,000  English  square  miles,  or  somewhat 
above  130,000,000  acre& 

The  surface  of  this  very  extensive  territory  is  in  general  level,  although  it  borders,  and 
is  encroached  upon  by  the  greatest  mountain  ranges  of  Europe.  The  Alps  cover  the  full 
half  of  its  eastern  frontier,  and  their  branches  extending  intoDauphiny  and  Provence,  render 
them  very  ru^ed  and  romantic  regions.  The  Pyrenees,  which  rank  second  among  the 
chains  of  the  Continent,  range  along  the  southern  border,  and  cover  with  their  branchea 
RouBsillon  and  Gascony.  On  the  east,  where  France  reaches  to  the  Rhine,  are  the  Vosgee 
and  other  chains  of  moderate  height,  parallel  to  that  river.  The  only  range  exclusively  French, 
is  that  of  Auvergne,  in  the  centre  of  the  kingdom,  which  not  only  includes  all  that  province 
where  it  rises  to  the  height  of  5000  or  0000  feet,  but  stretches  by  a  winding  line  aJong  the 
left  bank  of  the  Allier  to  Languedoc,  parallel  to  the  coast  of  the  Mediterranean,  where  it  is 
called  the  Cevennes.  But  by  fiu:  the  ffreater  part  of  France,  including  the  whole  north  and 
the  whole  west,  is  one  widely  extended  plain,  which  yields  in  very  high  perfection  all  the 
fruits  and  products  of  the  temperate  zone. 

The  rivers  of  Fraxx^e,  though  not  of  the  first  magnitude,  are  noble  and  commodious. 
Traversing  almost  every  part  ofthe  kingdom,  they  afford  ample  means  of  internal  navigation ; 
and  the  broad  plains  which  bodler  on  them  yield  the  most  luxuriant  harvests.  The  Loire, 
which  is  the  principal,  rises  in  the  south,  on  the  borders  of  Provence,  and  flows  for  some  time 
nearly  north,  paraUel  to  the  course  ofthe  Rhone  and  the  Sa6ne,  though  in  an  opposite  direc- 
tion. Near  Nevers  it  receives  the  Allier,  which  in  a  parallel  and  nearly  equal  stream  haa 
hitherto  accompanied  it;  it  now  gradually  bends  round  into  a  westerly  course,  which  it  fol- 
lows through  the  plains  of  Orleanais  and  Touraine,  the  garden  of  France,  till  afler  a  course 
of  700  miles,  it  &lls  into  the  sea  a  little  below  the  great  commercial  ci^  of  Nantes.  The 
Rhone  is  not  at  first  a  French  river  :  it  rises  in  the  heart  of  Switzerland,  amid  the  eternal 
sDows  and  glaciers  of  the  Grimsel  and  the  Shreckhorn,  and  rolls  its  earliest  course  beneath 
the  mighty  mountain  walls  of  St  Gothard,  Monte  Rosa,  and  the  Simplon.  It  now  expands 
into  the  Leman  lake,  from  whence  it  emerges  near  Geneva,  where  it  soon  enters  France, 
and  rolls  direct  towurds  Lyons.  At  that  great  citv,  it  receives  the  Sa6ne,  bringing  down  an 
ample  stream  from  the  Vosges,  swelled  by  that  of  the  Doubs  from  the  Jura.  The  Rhone, 
now  following  the  direction  of  its  tributary,  turns  directly  south,  and,  after  a  rapid  course 
through  Dauphiny  and  Provence,  enters  the  Mediterranean  by  several  mouths.  In  wis  course, 
the  Alps  transmit  it  to  the  Isere,  and  the  classical  stream  of  the  Durance :  its  entire  len^rth 
may  be  500  miles.  The  Seine,  thoiiffh  of  inferior  magnitude,  claims  distinction  as  flowm^ 
by  the  metropolis :  it  rises  on  the  frontier  of  Burraidy,  and  runs  almost  due  north  till  it 
receives  the  parallel  and  nearly  equal  Aube,  when  their. united  watera  flow  west  and  north- 
west Before  reaching  Paris,  it  receives  from  the  south  the  Yonne,  and  fixnn  the  north, 
almost  under  the  walls  ofthe  capital,  its  greatest  tributary,  the  Mame.  At  Paris  it  is  navi- 
gable for  vessels  of  considerable  burden.  Beyond  Paris,  the  Seine  makes  some  extensive 
windings,  and  is  augmented  fix)m  the  north  by  the  waters  of  the  Oise  bringing  those  ofthe 
Aisne.  It  then  passes  the  fine  and  flourishing  city  of  Rouen,  and,  spreading  into  an  estuaiy, 
bins  the  English  Channel  at  the  ancient  port  of  Havre.  The  Garonne  has  a  course  of  still 
less  extent,  though  its  broad  navigable  stream,  flowing  through  a  magnificent  plain,  the  most 
productive  in  valuable  wine  of  any  in  France,  gives  it  a  high  commercial  importance.  It 
rises  near  the  eastern  Pyrenees,  and  flows  northward  to  Toulouse,  where  it  assumes  a  steady 
north-west  course,  during  which,  swelled'  from  the  north  by  the  Aveyron,  the  Lot,  and  the 
Dordogne,  and  passing  Uie  great  haven  of  Bordeaux,  it  becomes  an  estuary,  capable  of  re- 
ceiving the  largest  vessels.  The  Rhine  is  to  France  only  a  limitary  river  for  somewhat 
above  100  miles ;  but  its  great  tributaries,  the  Moselle  and  the  Mouse,  rise  and  have  most 
of  their  early  course  within  its  territory.  The  important  Belgic  river,  the  Scheldt,  also  rises 
within  the  French  territory. 

France  has  no  lakes,  which,  in  a  general  view,  seem  worthy  of  mention. 

Sect.  IL — Natural  Geography. 

SvBSBCT.  1. — ecology. 

Primitive  and  transition  districts.    In  France  there  are  six  districts  where  the  dder 
rocks,  or  those  of  the  primitive  and  transition  classes,  prevail :  viz.  Western  Normandy,  with 
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Britany  and  Anjou ;  the  northern  side  of  the  Pyrenees ;  the  departments  of  the  Lower  Alps,  I 

Upper  Alps,  aoud  part  of  the  Is^re ;  Central  France,  or  the  table-land  of  France ;  central 
put  of  the  Voeges ;  and  the  Ardennes. 

(1.)  Wettem  Normandy,  Britany,  and  Anjou,  In  this  region  the  rocks  are  partly  Nep- 
tonian,  partly  Plutonian:  the  Neptunian  strata  are  gneiss,  mica  slate,  clay  date,  grey- 
wacke,  quartz  rock,  and  limestone ;  the  Plutonian  rocks  are  granite,  syenite,  greenstone, 
and  porphjrry. 

(2.)  Northern  side  of  the  Pyrenees,    On  the  French  side  of  the  Pyrenees  the  central 
X  rocks  are  of  primitive  formation,  and  consist  of  mica  slate,  clay  slate,  limestone,  or  marble ; 
reposing  upon  these,  and  forming  the  great  body  of  the  range,  are  rocks  of  the  transition 
class ;  viz.  clay  slate,  mywacke,  and  transition  limestone. 

(3.)  Departments  of  the  Lower  and  Upper  Alps,  and  part  qflshre.  In  this  mountainous 
re^n  there  are  magnificent  displays  oi  many  of  the  more  interesting  formations  of  the 
pnmitive  and  transition  classes. 

(4.)  Central  tableland  or  piateau  of  France.  The  centre  of  France  is  occupied  by  a 
rast  table-land  or  plateau  of  old  rocks,  in  general  crranite,  which  forms  the  mountains  of 
Borgundj,  the  Limousin,  Aveyron,  Arddche,  and  the  Cevennes.  It  is  more  than  eighty 
leagues  m  breadth  from  the  heights  of  Limoges ;  but  in  ptx>ceeding  towards  the  south,  it  gra- 
dually thins  ofi!  and  terminates  in  a  point  which  connects  it  with  the  Montagne  Noire. 
This  latter  group  of  old  rocks  forms  a  kmd  of  peninsula,  which  is  separated  from  the 
Pyrenees,  by  a  longitudinal  basin  of  secondary  ana  tertiary  formations.  The  acclivities  of. 
this  centnl  granitic  table-land,  and  some  of  its  hollows,  are  covered  more  or  less  densely 
with  newer  rocks  of  various  de6cription&  Besides  these,  there  occurs  on  its  eastern  part  a 
splendid  display  of  volcanic  rocks.  The  primitive  and  transition  rocks  of  this  table-land  are 
the  following ;  viz.  granite,  porphyry,  talc  slate,  serpentine,  gneiss,  clay  slate,  greywacke, 
and  limestone. 

(5.)  Central  part  of  the  Vosges,    The  oldest  rocks  in  this  range  of  mountains,  and  which 
are  said  to  belong  to  the  transition  class,  are  the  following :  granite,  G^enite,  hornblende 
rocks,  ^^reenstone,  red  quartziferous  porphyry,  augitic  porphyry,  dolomite,  diallage  rock, 
serpentine,  talc  slate,  clay  slate,  greywacke,  with  anthracite,  granular  and  compact  marble- 
or  limestone. 

(6.)  Ardennes,  That  part  of  this  range  of  mountains  included  within  the  limits  of  France, 
which  belongs  to  the  older  part  of  the  ffeognostical  series,  is  composed  of  various  clay  slates, 
with  greywacke,  all  of  which  seem  to  belong  to  the  transition  class. 
^  Secondary  districts.  The  lower  and  flatter  parts  of  France  which  extend  from  the  primi- 
tive and  tnireition  districts,  are  composed  of  secondary  and  tertiary  deposits,  more  or  less 
covered  with  dluvial  matters;  and  in  some  quarters  intermingled  with  volcanic  rocks.  The 
■econdary  formations  are  arranged  in  the  same  order,  and  exhibit  similar  relations  with 
those  already  described  in  our  account  of  Britain.  The  mountain  limestone  and  coal  forma- 
tions form,  when  contrasted  with  their  abundance  in  Britain,  but  a  small  portion  of  the  sur- 
fiuse  of  FVance ;  while  the  new  red  sandstones,  with  the  series  of  the  Jura  limestone,  in- 
cluding the  oolites,  form  great  tracts  of  country.  Chalk,  or  uppermost  rock  of  the  secondary 
series,  occurs  in  vast  abundance,  forming  two  basins,  the  one  the  northern,  extending  in 
length  from  the  northern  extremitv  of  Artois  to  the  southern  limit  of  Touraine,  and  in  breadth  ' 

from  Havre  de  Grace  to  near  Bar  le  Due.  The  northern  side  of  the  southern  basin  extends 
from  Rochefoft  to  Cahors,  and  the  southern  side  ranges  along  the  northern  foce  of  the 
PyreneesL 

Tertiary  districts,  France  is  remarkable  on  account  of  the  great  extent  of  its  tertiary 
deposits;  of  these  the  following  mav  be  considered  as  the  principd  ones: — 1.  TiaX  of  which 
Para  forms  the  central  point ;  which  extends  towards  the  north  as  high  as  Laon,  and  souUi- 
ward  to  Blois ;  while  it  stretches  across  from  Pontoise  on  the  west  to  Epemay  on  the  east 
2.  The  great  southern  deposit,  which  extends  from  the  south  side  of  thp  nver  (jironde  to  the 
sooth  bulk  of  the  river  Adour.  3.  The  south-eastern  deposit,  which  covers  part  of  the  De- 
partments of  Herault,  Crard,  Mouths  of  the  Rhone,  Var,  and  Vaucluse.  4.  The  deposit  in 
the  valley  of  the  river  AUier,  and  that  in  the  upper  part  of  the  course  of  the  Loire.  5.  The 
gredt  deposit  in  the  course  of  the  Rhine  and  Sadne,  extending  from  about  Valence  to  Dijon. 
S.  The  tract  along  the  Rhine,  extending  from  Basle  to  the  neighbourhood  of  Carlo^ue. 

Volcamc  districts.  True  volcanic  rocks  occur  in  France  only  in  the  great  central  table- 
land or  plateau ;  in  the  Departments  of  Loire,  Upper  Loure,  Cantal,  and  Puy  de  D6me.  Tlie 
volesnic  rocks  are  basalt  and  basalt  toffii ;  trachvte  with  its  tuffii;  and  lava,  with  its  tuflhs, 
mom,  &c  The  newest  of  these  rocks  are  the  lavas ;  while  the  basalt  and  trachytes  appear 
of  more  ancient  date,  although  still  not  very  old,  as  we  find  them  breaking  through  rocks 
of  the  tertiary  class. 

AUutfial  districts.  Alluvia  of  every  description  occur  m  ¥^nce.  Dilurium  or  the  old 
allaviam  forms  extensive  tracts  in  many  quarters  of  the  kingdom,  where  it  contains  remains 
of  extant  species  of  animals,  of  which  the  most  characteristic  are  those  belonging  to  the 
order  pstehjttennat  as  the  elephant,  rhinoceros,  dec.    Diluvium  is  also  found  in  caves  alor^ 
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with  bones  of  extinct  animals,  particularly  of  the  carnivorous  genera ;  and  rents  and  fiasares 
in  strata  are  sometimes  filled  up  with  a  diluvium  also  containing  remains  of  extinct  animals, 
of  which  the  most  characteristic  are  the  small  herbivonu  &ne  caves  and  bone  breccia 
occur  at  St  Antonin  and  St  Julien  near  Montpelier ;  at  Billargues,  Vendargues,  and  Peze- 
nas-Herault;  at  Anduze  and  StHippolyte,  in  Gard;  at  Aix,  in  the  department  of  the 
Mouths  of  the  Rhone ;  at  Villefinnche  and  Laura^^uais,  in  the  Upper  Garonne ;  and  st  Per- 
pignan,  in  the  Eastern  Pyrenees.  This  diluvium  is  covered,  to  a  greater  or  less  depth,  with 
the  various  well-known  kinds  of  modem  alluvium  and  of  vegetable  soils. 

Mines  and  (^uarriet. 

Ckxd  mines.  Coal  of  various  descriptions,  as  glance,  bituminous,  and  brown  coal,  are 
mined  in  the  following  departments  in  France,  aflbrding  annually  but  a  small  return  fbr  so 
vast  a  country : — Auier,  Aveyron,  MoutHs  of  the  Rhone,  Calicos,  Gaid,  Herauk,  Isdre, 
Upper  Loire,  Lower  Loire,  Mayenne  and  Loire,  Moselle,  Ni^vre,  North,  Pas  de  Calais,  Pay 
de  I)6me,  Upper  Rhine,  Lower  Rhine,  Lower  Sa6ne,  and  Tarn. 

Iron  mines.  Iron  mines,  some  of  them  of  considerable  unportance,  occur  in  the  fi>]lowing 
departments: — Ardennes,  Charente,  Cher,  Cdte  d'Or,  Dordcvrne,  Doubs,  Eure,  Eure  and 
Loir,  Forets,  Indre,  Indre  and  Loire  Isdre,  Jura,  Lower  Loire,  Upper  Maine,  Moselle, 
Nievre,  North,  Ome,UpperRhine,  Lower  Rhine,  Upper  Sa6ne,  Sai6ne  and  Loire,  and  Vosges. 
'  Mines  of  silver  and  lead.   The  principal  lead  mines  and  silver  mines  are  the  fdlowing : — 

MiMs  ot  Oaintab  of  Lead  Maa  cT  aOver 

Fi  n  litem Pou  llaaon about   8,000 ISOO 

Ditto Huelsoet 3,000 ISOO 

Loare Villefort 18,000 UQO 

Mre Vienna 1,500 — 

Copper  mines.  These  are  situated  in  the  following  departments : — ^Upper  Alps,  Rhone, 
Rhine  and  Moselle. 

Mines  of  manganese.  This  metal  is  mined  at  Romaneche  and  St  Micaud,  in  the  depart* 
ment  of  the  Sadne  and  Loire ;  at  Suquet  in  Dordogne ;  in  the  mountain  of  Tholey  in  Ho> 
selle ;  at  Laveline,  near  Saint  Dier,  in  the  Vosges ;  and  at  Saint  Jean  de  Gardonenque  in 
the  Cevennes. 

Mines  of  antimony.  Antimony  occurs  in  the  provinces  of  Charente,  Upper  Loire,  La 
Vendee,  Cantal,  Allier,  Gard,  and  Puy  de  D6me. 

Mines  of  vitriol  and  alum.  The  principal  mines  of  sulphate  of  iron  or  vitriol  are  those 
of  Saint  Julien  de  Valgar^e,  near  Alais,  which  furnishes  annually  30,000  quintals ;  and 
that  of  Becquet  and  of  Gomcourt,  near  Beauvais,  which  in  some  years  afibrds  15,000  quin- 
tieds ;  that  of  Ural,  in  the  department  of  Aisne,  and  of  Gersdorf,  in  the  department  of  Lower 
Rhine.  There  are  celebrated  manufactories  of  alum  at  Montpelier,  and  at  Javelle  near 
Paris.  Some  considerable  beds  of  rocknsalt  have  been  discovered  at  Vic,  in  the  department 
of  Meurthe.  One  of  these  is  upwards  of  fourteen  yards  thick,  and  another  has  not  as  yet 
been  cut  through.  Although  cobalt,  arsenic,  nickel,  and  tin  also  occur  in  France,  no  consh 
derable  mines  of  those  minerals  have  been  established. 

Qttarries.  The  most  extensive  quarries  are  those  of  marble,  building-stone,  slate,  gjp- 
sum,  millstone,  and  flint  Different  kinds  of  marble  are  raised  at  Givet,  Brafaangon,  lyEms, 
Namur,  Boulogne  sur  Mer,  Caen,  Troyes,  Montbar,  Cosne,  Toumus,  Narbonne,  Aix,  Mar- 
seilles, Tarb,  and  in  many  valleys  in  the  Pyrenees.  There  are  quarries  of  excellent  building- 
stone  in  the  departments  of  La  Manche,  Calvados,  Moselle,  Cdte  d*Or,  Yonne,  Oise,  Seine, 
Loire,  Dordogne,  and  in  many  departments  in  the  south.  Vast  slate  quarries  are  worked  ia 
the  departments  of  La  Manche,  Meuse,  Ardennes,  Maine  and  Loire,  and  at  the  foot  of  the 
Pyrenees.  Tn  many  other  places,  and  particularly  in  Champagne,  &c,  there  are  quarries 
and  pits  of  clay  for  bnck  and  tile-making.  The  gypsum  of  the  neighbourhood  of  Paris,  the 
chalk  of  the  departments  of  Mame  and  Seine,  the  talc  named  chalk  of  Brianam,  the  mill- 
stone or  buhr-stone  of  Ferte  sous  Jouarre,  are  objects  of  considerable  commercial  importance. 
The  departments  of  Yonne,  Cher,  and  Lower  Charente,  supply  all  France  and  different 
foreign  nations  with  gun-flints.  Amon^  the  clays  met  with  in  France,  that  of  Forges  lea 
Eaux,  was  formerly  in  gre^t  repute  in  Holland  for  the  manu&cture  of  pipes ;  the  oay  or 
earth  of  Belbceuf,  near  Rouen,  is  considered  an  excellent  material  in  the  purifying  of  sugar ; 
and  the  potters*  clay  of  the  vicinity  of  Beauvais  and  Montereau,  and  the  porcelfun  earm  or 
kao-lin  of  Saint  Yneix,  near  Limoges,  are  highly  esteemed. 

SuBSECT.  2. — Botany, 

Having  devoted  already  so  great  a  portion  of  our  space  to  preliminary  remarks  upon  vege- 
table geography  on  its  more  extended  scale,  and  to  that  of  Great  Britain  in  particular,  we 
must  content  ourselves  with  a  more  limited  account  of  the  plants  of  other  countries,  other- 
wise we  should  greatly  overstep  the  bounds  prescribed  to  us  by  ike  nature  of  the  present 
work.  Following  the  plan  kere  adopted  for  the  arrangement  of  tiie  diflerent  countries, 
Froju^e  comes  next  under  our  notice ;  and  a  more  interestuig  field  for  the  geographical  bota- 
nist does  not  exist  in  Europe ;  not  only  because  of  ite  extent  and  vast  variety  of  sur&oe,  the 
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{Treat  height  of  its  mountains,  and  its  geological  structure ;  but  because,  by  the  labours  o^' 
Its  naturalists,  especially  Lamarck  and  De  Candolle,  the  vegetable  productions  of  France 
have  been  better  explored  than  those  of  almost  any  other  country  in  the  world.  All  that  we 
can  do  here,  however,  is  to  notice  in  general  those  that  are  the  most  interesting,  from  their 
utility,  their  beauty,  or  some  circumstances  connected  with  their  history ;  or  atf  showing  how 
Tegetable  forms  or  groups  are  situated,  in  regaid  to  their  distribution,  upon  the  surface  of 
the  earth. 

France,  extending,  as  it  does,  from  lat  42<^  80'  to  51°  N.,  or  nearly  to  the  latitude  of 
London,  and  from  90  east  longitude,  to  5°  west,  is  bounded  by  the  Mediterranean,  and  the 
great  chain  of  the  Pyrenees  on  the  south;  by  the  Atlantic  on  the  west;  by  the  British 
Channel  and  the  Netherlands  on  the  north ;  and  on  the  east  by  Savoy,  Switzerland,  and  Ger- 
many, which  form,  for  its  entire  length,  a  vast  mountain  barrier.  Such  an  alpine  region 
cannot  &il  to  exert  a  manifest  influence  on  the  vegetation  of  a  country ;  not  only  because 
oi  its  own  peculiar  productions,  depending  in  part  on  their  elevation,  and  in  part  on  their 
soil  and  geological  structure,  but  by  their  exposure  even  at  the  same  elevation,  on  two  oppo- 
site sides ;  that  of  the  south  will  be  found  to  exhibit  very  diflerent  vegetable  forms  from  that 
of  the  north ;  and  such  mountains  often  exercise  a  more  powerful  ii^uence  in  limiting  the 
surrounding  vegetation,  than  even  seas  and  rivers. 

Lamarck  and  De  Candolle,  in  a  very  interesting  Botanical  Map  which  accompanies  their 
Flore  Franqaws^  3d  edit,  have  divided  France  into  ^ve  regions : — 

(1.)  The  region  of  maritime  plants,  which  of  course  extends  everjrwhere  along  the  coast* 
from  Ostend  to  Bayonne  on  the  north  and  west,  and  from  Perpignan  to  Oueille  on  the  Medi- 
terranean; together  with  the  Salines  of  Dieuze  and  Chftteau  Salins  near  Nancy,  and  those 
of  Durkheim  and  Frankensthal  near  Mayence  in  the  interior.  Thus  we  find  that  a  vegeta- 
tion similar  to  that  of  the  sea-shore  exists  in  the  interior,  whenever  that  interior  yields 
a  sufScient  quantitv  of  marine  salt  All  the  maritime  plants  of  the  north  of  France,  accord- 
ing to  M.  de  Candolle  (and  they  have  the  greatest  affinity  with  those  of  England),  are 
equally  found  in  the  south ;  but  Uie  reverse  does  not  hold  good ;  for  a  very  large  proportion 
of  the  French  Mediterranean  plants  of  the  sea>shore  grow  very  sparingly,  if  at  all,  upon  the 
shores  of  the  Ocean,  principally  indeed  on  the  coast  of  Grascony,  and  reach  no  higher  than 
the  mouth  of  the  Loire,  or  at  most  to  the  middle  of  Britany. 

(2.)  The  reffion  of  mountain  and  alpine  plants.  When  the  French,  by  their  conquests, 
included  the  Pyrenees,  the  Alps,  and  Savo^  within  the  range  of  the  floras  of  their  own 
country,  this  region  constituted  the  very  richest  of  any  flora  in  Europe ;  for  it  included  a 
country,  not  only  of  considerable  extent,  but  mountains,  and  in  very  southern  latitudes,  many 
<^  whose  crests  rise  greatly  beyond  the  line  of  perpetual  snow.  As  France  is  now  limitea, 
the  mountains  of  the  Vosges  near  Strasburg,  and  of  the  Cevennes,  and  those  of  Auvergne, 
whose  origin  is  volcanic,  exhibit  its  most  alpine  scenery :  among  the  latter,  the  Puy  de  Sasi, 
one  of  the  Monts  d'Or,  rises  to  an  elevation  of  6300  feet  above  the  level  of  the  sea.  Tho 
Plomb  du  Cantal  is  estimated  at  6200,  and  the  Puy  de  D6me  at  6000  feet  If  the  summits 
of  the  Pyrenees  and  of  the  Jura  be  considered  as  forming  the  natural  barrier  of  France,  as 
constituting  her  line  of  separation  from  the  adjacent  territories,  she  will  still  possess  an 
exceedingly  rich  alpine  flora  in  the  northern  side  of  the  former  and  the  western  side  of  the 
latter  mountains.  But  the  line  of  demarcation  of  this  region  is  nevertheless  not  so  distinctly 
marked  as  in  the  preceding  region.  The  valleys  exposed  to  the  sun  often  participate  in  the 
vegetation  of  the  southern  provinces,  while  the  cooler  valleys  exhibit  a  growth  which  has 
more  in  common  with  the  vast  plain  in  the  north  and  centre  of  France.  However,  it  m 
undeniable  that  these  same  districts  do  contain  a  very  considerable  number  of  plants  which 
are  peculiar  to  them,  and  found  on  almost  all  the  more  elevated  mountains  of  France ;  for 
whatever  difierences  the  chain  of  the  Vosges  and  the  Jura  may  present  from  those  of  Au- 
vergne,  the  Cevennes,  and  the  Pyrenees  in  the  south,  it  is  allowed  that  the  aspect  of  their 
vegetation  oflfers  cons^erable  traits  of  similarity,  and  that  the  greater  part  of  tiie  mountain 
pliuits  are  alike  found  on  the  diflerent  chains. 

(3.)  A  third  region,  and  a  very  important  and  interesting  one,  is  that  of  the  Mediterranean 
plants :  this,  of  course,  is  bounded  on  the  south  by  the  Mediterranean  Sea,  and  stretches 
mland  tiU  you  come  to  the  foot  of  the  mountains,  or  following  the  course  of  the  Rhone, 
extending  north  as  flir  as  Montelimart  on  that  river ;  or  it  may  be  said  to  occupy  or  constitute 
the  great  basin  of  the  mouth  of  the  Rhone. 

(4)  A  vast  region  is  occupied  by  the  plains,  whose  vegetation  is  very  uniform.  This 
comprises  more  than  one-half  of  France,  and  especially  all  uie  plain' counti^  situated  to  the 
north  of  the  chains  of  mountains.  Many  of  these  plants  are  found  in  other  regions  already 
indicated ;  but  it  wants  the  species  which  are  peculiar  to  each  of  those  respectively. 

(5.)  and  lastly — M  M.  Lamarck  and  De  Candolle  indicate  an  intermediate  reprion,  which 
includes  plants  partaking  of  the  nature  of  the  plains  of  the  north  and  the  provinces  of  the 
smth.  This  occupies  alarge  portion  of  the  south-west  ci  France,  and  some  districts  up.  the 
valley  of  the  Rhone  between  Montelimart  and  Lyona 

The  map  just  aQuded  to  has  these  diflerent  regions  represented  in  diflerent  colours,  and 
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is  aliended  with  tht*  (ulvMitage,  that,  bf  the  ilishteA  in^iectjim,  &  general  idea  is  conveyed 
of  the  preT&iling  nataire  of  vegetation  in  uay  given  dbtricL  We  see  that  the  plants  of  the 
■outhern  provinces  resemble  otore  those  of  the  north  as  jou  advance  b;  the  west  side  of 
France  than  b;  the  east ;  that  the  flraas  of  Mane  on  the  border  of  Nonnandy ,  and  of  Nantes 
upon  the  Loire,  in  laL  47"  and  48°,  scarcel;  differ  troin  these  of  Dsz  and  Ageo,  between  lat. 
43°  and  44° ;  Vhilet  on  the  east  aide  of  France,  the  productions  of  Dijon  aiKl  Straabnrg  vai; 
eMuideiablf  &om  those  i^  Mootpelier  and  Aix,  situafed  at  nearly  similar  relative  diatancee 
from  each  other.  All  this  is  accounted  for  on  the  principles  we  have  alread;  laid  down, 
namely,  that  the  stations  of  plants  are  mainly  influenced  by  temperature ;  and  that  the  meaui 
temperature  of  a  place  is  greatly  determined  by  distance  frcnn  the  equator,  ami  elevatim 
above  the  level  of  the  sea.  Acc(»^ing  to  M.  de  Candolle,  an  altitude  of  460  feet  above  the 
level  of  the  sea  afiect*  the  temperature  nearly  to  the  same  extent  as  a  degree  c£  latituda 
nearer  to  the  north  in  the  eastern  hemisphere. 

mporin^  the  western  provinces  of  France  with  the  eastern,  we  see  that  the  sur&ce  . 
..  .._e  former  is  but  little  raised  above  the  level  of  the  sea;  for,  even  at  a  considerable 
distance  from  the  coast,  the  hilb  scarcely  exceed  3O0  feet ;  whilst,  oa  the  other  hand,  upcn 
the  western  side,  in  the  midst  of  a  mountainous  region,  the  plain  has  generally  an  elevation 
of  from  1300  to  1600  feet  This  height  diminishes,  it  is  true,  on  the  Belgian  frontier ;  but 
there  the  temperature  is  sensibly  a&cted  by  the  second  cause  adduced,  namely,  the  distance 
from  the  equator.  Thus,  there  is  nothitig  but  what  is  ctailbrmable  to  physical  laws^  in  the 
nutbern  plants  having  a  greater  resembuuce  to  those  of  the  north  upon  the  west,  than  on 
the  east  side  of  France. 

But  even  where  the  mean  temperature  is  the  same,  the  distribution  of  plants  between 
these  two  ports  of  Fiance  may  yet  be  very  different,  on  account  of  the  different  decrees  of 
temperature  at  particular  seasons  of  the  year.  We  have  already  slated  that,  the  mtitudes 
being  the  same,  maritime  countries  enjoy  a  more  equal  temperature  than  districts  removed 
from  the  sea ;  in  other  words,  that  the  summers  ore  less  warm,  the  winters  less  cold :  thus, 
the  provinces  of  the  west  of  France,  which  are  all  maritime,  experience  this  degree  of  uni- 
formity ;  which  cannot  take  place  in  the  east,  being  far  from  the  sea,  and  in  the  vicinity  of 
the  mountains. 

Plants  DOW,  in  what  concerns  climate,  may  be  divided  into  two  classes:  those  which 
■offer  from  a  severe  winter  cold,  but  which,  during  summer,  do  not  require  an  exceea  of 
heat;  and  thoee  which  can  endure  great  severity  of  cold  in  winter,  but,  during  summer, 
require  a  great  proporticm  of  heat  bx  the  first  clas,  H.  de  CandoUe  places  all  those  trees 
which,  wiUiout  being  resinous,  preserve  their  leaves,  and  consequently  their  sap,  through  the 
winter;  in  fiu;t,  the  greater  proportion  of  the  trees  of  the  south  being  found,  whether 
indigenous  at  naturaliaed,  towards  the  north  in  the  maritime  provinces;  such  as  the  live 
Oak,  the  Cork  Tree,  the  Kennea  Oak,  the  Strawberry  Tree  (Arbului),  the  Bay,  the  Fig, 


the  Phillyrea,  Sic.     On  the  other  hand,  in  the  second  clas,  that  is  to  say,  among  Euch  as 
can  btave  a  great  degree  of  cold,  and  do  »  because  the  movement  of  the  sap  is  intermpted 
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by  the  fidl  of  the  &liAfe»  k  the  Vine,  ^.,  and  those  tfaei  avoid  ctM.  because  the  planta,  or 
at  least  ^eir  stems,  aie  annual,  such  as  Maize.  It  may  be  readily  suj^nsed  that  the  indv< 
viduals  belonging  to  the  second  class  will  flourish  better,  and  become  more  easily  naturalised 
on  the  east  thi&n  on  the  west  coast  of  France. 

Let  us  apply  this  law  to  a  peculiarity  in  regard  to  the  cultivation  <^  those  most  precious 
vegetable  {noductions  of  France,  namelv,  the  Olive  C^-  270.),  the  Maize,  and  the  Vine 
(jQr.  271.).  Mr.  Arthur  Yaanf,  during  his  travels  in  Firance,  paid  great  attention  to  agri- 
culture and  the  mode  of  cultivation  adopted  there,  and  published  a  map  of  the  country,  in 
which  he  represented,  by  three  nearly  parallel  lines,  the  northern  limits  of  the  three  plants 
just  alluded  to,  the  Olive,  the  Maize,  and  the  Vine.  It  excited  the  surprise  of  many,  that 
^e  lines  should  ascend  most  to  the  north  on  the  east  side  of  the  country,  or,  in  other  words, 
that  the  plants  in  question  should  grow  farther  north  in  the  eastern  than  in  the  western 
districts ;  directly  the  reverse  of  what  takes  place  in  regard  to  the  aboriginal  native  produc- 
tions of  the  soiL  This  apparent  contradiction  is  reconciled  by  the  twofold  comparison  of  the 
physical  nature  of  the  east  and  west  of  France,  and  of  the  character  of  the  plants  cultivated, 
as  compared  with  the  wild  species. 

The  nature  of  the  cultivated  productions  in  question  forms  a  striking  feature,  which  can- 
not fiiil  to  arrest  the  attention  of  a  traveller  while  journeying  through  the  districts  thus 
appropriated,  and  forcibly  to  exhibit  their  agricultural  riches.  In  the  extreme  south  of 
Tnnce^  between  a  line  drawn  from  Narbonne,  in  hit  43^  N.  and  in  the  meridian  of  Paris, 
to  a  little  below  Grenoble,  he  will  find  the  plains,  parched  and  dry  as  they  naturally  are, 
rendered  still  more  melancholy  by  the  lurid  ^en  of  the  olive-grovea  Between  that  line 
and  another  drawn  from  the  mouth  of  the  Gaionne  rather  below  46%  to  near  Strasburg,  in 
the  noitb-west,  he  will  observe,  together  with  the  vine,  which  is  by  no  means  wanting  in 
all  the  southern  provinces,  fields  where  the  gigantic  maize  (Jig.  272.)  takes  the  place  of 

what  we  usually  term  bread-corn ;  agam,  between  it  and  a 
line  extending  from  the  mouth  of  the  Loire  to  the  Rhine* 
passing  at  about  an  equal  distance  between  the  Mouse  and 
the  Moselle,  he  will  find,  intermingled  with  vineyards, 
fertile  fields  of  com,  wheat  (J^.  273.),  oats,  and  barley ; 
whilst,  north  of  that  line,  there  exists  a  most  perfect  simi- 
larity in  agriculture  with  that  which  prevails  throughout 
the  greater  part  of  England.  Fruit  trees  of  all  the  Kinds 
that  are  grown  in  Britain,  here  attain  a  much  greater  degree 
of  perfection  than  inthatcountiy,  because  of  the  increased 
heat  of  the  summere. 

Thus,  in  what  concerns  a  great  portion  of  the  territory 
of  France,  its  vegetable  productions  much  resemble  those 
of  the  southern  parts  of  Great  Bkitain. 

It  is  not,  perhaps,  generally  known  that  that  most  useful 
root,  the  Potato,  was  cultivated  in  almost  every  part  of 
Europe  before  its  value  was  appreciated,  and  its  culture 
became  general,  near  the  capital  of  France.  To  England 
is  due  &e  credit  of  first  growing  it  upon  a  laive  scale. 
Upon  the  Continent  it  was  introduced  between  Uie  yeare 
1714  and  1724  into  Swabia,  Alsace,  and  the  Palatinate ; 
and  in  1790  to  the  vicinity  of  Berne.  In  1774,  potatoes 
were  known  on  the  mountains  of  the  Cevennes,  where  they 
now  constitute  a  main  portion  of  the  food  of  the  people :  but 
it  is  principally  to  the  famous  M.  Psrmentier  that  France 
owes  the  general  use  of  potatoes.  The  following  an«;doie 
may  give  some  idea  of  the  aasidnity  with  which  this  philanthro^HC  individual  laboured  to 
generalise  their  culture :  it  is  well  attested  that  he  fiurmed  scxne  spots  of  ground  in  the 
vicinity  of  Paris  for  this  sole  purpose,  though  the  prejudice  against  potatoes  was  then  so 
strong,  that  few  of  the  poor  persons  to  whom  he  offered  the  roots  would  accept  of  them. 
However,  M.  Parmentier  soon  suspected  that  people  occasionally  stole  his  potatoes  to  eat 
them :  he  was  well  pleased  at  this,  and  continued  to  phmt  what  he  ho^  would  be  purloined, 
rightly  concludiiu^  that  the  experience  of  the  thieves  would  contribute  to  diminish  the 
ertablisbed  prejudice.  After  much  trouble  and  many  years,  he  had  succeeded  in  propagating 
potatoes  in  several  situations,  when  the  dreadful  scarcity,  the  consequence  and  efilect  of  the 
revolutionary  disturbances,  suddenly  rendered  their  cultivation  universal;  and  now  they 
form  so  constant  an  article  of  food,  that  the  common  pec^le  generally  believe  them  to  be 
aboriginal  natives  of  the  country. 

The  mountains  of  France  exhibit  the  British  alpine  plants,  with  many  others  that  are 
peculiar  to  themselves,  and  which  they  possess  in  common  with  the  higher  Alps  of  Switzer- 
land, Savoy,  Germany,  and  the  Pjrrenees. 
Of  the  mtermediate  regkn,  as  De  Candolle  terms  it,  a  great  portion  lying  in  the  sonth- 
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«eM  of  Fiance,  embncM  a  ooontiy  called  th«  Londei,  where  the  Bhephard-petuuib;, 
wbether  mlkiDg,  or  tt  leat  during  the  daj,  lire  upon  itilla  (xeat^wct,  in  the  luiguage  of 


WhMI,  OU,  ud  Bulu. 

the  country):  thia  cuBtom  gives  them  the  opponunity  oT  viewing  the  laud  aroond  in  sean^ 
of  Iheir  ebeep,  for  a  great  extent,  of  wading  through  the  numeroua  shallow  lakee  of  wsler; 
aod  b;  theee  means  it  is  exid  they  can  tia- 
verse  triple  the  space  of  ground  they  could 
do  by  the  ordinarj'  mode  of  walking;  when 
they  stop,  they  support  themBelvesty  a  long 
stick  behind.  In  this  nme  district  a  vast 
extent  of  flat  land  near  the  ocean,  and  ex- 
lending  ircHn  Bayonne  in  the  south  to  the 
Ttte  de  Buch  in  the  north,  and  tor  a  dis- 
tance of  &om  tbuT  to  twelve  leagues  inland, 
is  occupied  by  foresta  of  Pine  (Piniu  mori- 
tima)  (Jig.  274.) :  these  are  called  Pigna- 
da*,  and  they  give  a  remarkable  feature  to 
the  Landes,  in  conjunction  with  the  habits 
of  the  people  and  their  dress,  the  latter 
CMisieting  entirely  of  shecp-ekina  with  the 
hair  outvrards,  little  different  in  outward 
appearance  fiom  the  flocks  which  it  is  the 
great  object  of  their  lives  to  tend.  The 
resinous  substances  of  the  pine  are  extract- 
ed ID  immense  quantities ;  in  doing  which, 
one  man  takes  care  of  3000  trees.  The 
country  being  so  dry,  these  pignadaa  are 
liable  to  alanniog  conflagraLons;  one  «f 
them  that  took  place  in  1803,  continued 
burning  for  two  months.  The' mode  adcnit- 
ed  Ibr  extinguishing  them  is  remarkahle: 
when  one  pert  of  the  forest  is  in  flames,  it 
is  customary  to  set  fire  \a  another  spot,  at 
a  greater  or  less  distance,  according  to  the 
magnitude  of  the  evil;  a  current  of  air 
soon  tabes  place  between  the  burning 
masses,  which  drives  the  conflagratioD 
fitHn  both  sides  on  the  intermediate  trees; 
iH  no*.  these  are  shcxtly  consumed,  the  fire  diee 

out  fbr  want  of  tiiel,  and  the  rest  ol  the  forest  is  preserved. 

But  the  Hedilermuean  region,  which  we  have  already  mentioned,  and  whose  vegetation 
partakes  of  what  is  found  to  characteriie  the  whole  shores  of  that  vast  inland  sea,  1^  many 
plants  so  difierent  from  those  of  the  rest  of  France,  that  it  would  be  unpardonable  did  we  not 
particularise  some  of  them. 

Almost  everywhere  in  this  region,  the  soil  is  described  as  consisting  of  the  seccnidary 
limestone  of  the  Jura,  extending  to  the  very  brink  of  the  sea,  forming  arid  coaatB.  often 
utterly  destitute  of  vegetation,  or  clothed  with  Wild  Olives  and  the  Aleppo  Pine  (Ptmu 
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katepeiuuiy,  with  Eve^reen  Oak,  PisUcbio-Nut,  Myrtles,  and  nomerooa  species  ctf  Cistos. 
Here,  too,  is  (bund  one  species  of  Palm,  the  ChamKrope  humilis  (PaJmeKo  or  Dxear/ Palm) ; 


but  it  grows  principally  in  the  environa  of  Nice.  At  the  opposite  extremity  of  the  Medi- 
terranean region,  namely,  al»ut  Roussillon  and  ProiPence,  and  there  only  in  the  hotter  parts, 
are  seen  the  Indian  Fig  (Caciu*  Tuna),  and  the  American  Aloe  (_Agave  americana) :  the  biro- 
duction  of  these  is  due  to  the  Spaniards,  who  brought  them  to  Europe  &oni  the  New  World. 
Schoiiw  repirda  the  Mediterranean  shores  in  general  as  the  kingdom  of  the  Caryophylten 
iind  lAbiats ;  this  latter  family  especially  abounds  in  the  south  of  France,  and  particularly 
the  genera  Phlomia,  Teucrium,  Thymus,  Lavandula,  and  others,  remarkable  for  their  aro- 
matic qualities.  In  the  same  places,  and  always  on  very  stony  ground,  the  elegant  Coris 
monspeliensis  excels  the  heaths  of  Britain  in  beauty.  The  mulberry  is  cultivated  through- 
out this  territory ;  and  among  other  useful  fruits,  the  Fig,  the  Jujube,  the  Pomeenuiate,  the 
Date,  and  the  Pistachio,  all  arrive  at  great  perfection.  The  Orange  can  scarcefy  be  said  to 
be  cultivated  without  shelter  in  any  part  of  France.  It  is  grown,  however,  and  somewhat 
extensively,  at  the  Isles  d'Hidres,  aod  in  the  vicinity  of  Nice,  that  happy  climate  which  is 
prohably  unequalled  by  any  part  of  Europe.  Com,  which  is  but  a  seconiury  article  of  cul- 
ture, ripens  at  a  very  early  period  ;  so  much  so  that  it  is  not  unfrequent  to  carry  barley  which 
has  been  reaped  on  the  coast  into  the  mountains,  where  the  seed  is  sown,  and  a  seccnid  crop 
is  jModuced  the  same  year.  Many  plants  may  be  here  enumerated  which  this  country  poe- 
sessea  in  common  with  Greece  and  Italy,  and  even  the  Spaniah  peninsula,  and  which  seem 
te  accompany  the  Olive.  Mirbel  has  drawn  up  the  following  list  of  woody  kinds,  which 
inhabit  these  provinces: — Pinus  Pinaster,  and  Pinea,  Juniperus  {dusntcea  and  Oxycedrue, 
Quercus  Hex,  Suber  and  coccifera,  Celtis  auatralis,  Ficus  Corica,  Osyris  alba.  La urus  nohilis, 
Fraxinus  Ornus,  Phillyrea  latifolia  and  angustifolia,  Jasminum  tructtcans,  Vitex  Agnus- 
castus,  Nerium  Oleander,  Dioepyroa  Lotoe,  Styrax  officinale,  Arbutus  Unedn,  Viburnum 
Tinus,  Tamarix  gallica  and  alricana,  Myrlus  communis,  Punica  Granatum,  Philadelphus 
coronoriue,  Cratsgus  Azarolus,  Mespilus  pyracantha,  Ceratonia  siliqua,  Cercis  Siliquastrum, 
Rhus  CotinuB  and  Coriaria;  Pistacia  Lentiscus,  Terebintbus,  and  vera;  RJuunnus  Alaler- 
nus,  oleoides,  and  iofectoria ;  Zizyphns  vulgaris,  Paliurus  australis,  Capparis  spinosa,  Melia 
Aiedarach,  Acer  monspessulanum,  die 

Hitherto  the  attention  of  naturalists  in  the  study  of  vegetable  geiwraphy  has  been  directr 
ed  to  those  plants  that  grow  upon  the  Bir&ce  of  uie  earUi :  Hun^ldt  alone,  in  his  Curls 
Giographique  del  FlatUet,  has  indicated  the  station  of  some  subterranean  Fungi,  and  in  a 
27A  general  way  has  marked  the  ocean  as 

the  habitat  of  Ulvs  and  Fuci  (Jig. 
275.).  It  remained  for  M.  d'Orbigny 
te  describe  to  a  certain  extent  at  least, 
the  Zones  and  Bands  inhabited  by  the 
marine  Alg«  (Sea-Weeds).  This  he 
accomplished  upon  the  coasts  in  the 
Gulf  of  Gascony,  and  particularly  on 
the  shores  of  La  Vendee  and  the  Lower 
Charenle,  partly  by  diving  to  consider- 
able dep^s  in  the  sea,  and  partly  by 
means  of  drag-nets  Gxed  to  ^aduated 
cords;  snd  the  results  of  his  observa- 
tions are  given  in  the  Af«7notre>  du 
Miueum  ^Hittoire  NatureUe,  vol  vi. 
With  extracts  from  this,  as  we  shall 
scarcely  have  again  the  opportunity  of 
Uha  tad  Fad.  touching  coi  this  beautifii]  and  interest- 

ing tribe  of  plants,  we  shall  conclude 
this  sketch,  already  too  much  extended,  of  the  vegetable  geography  of  France.  Maritime 
plants,  says  H.  d'Orbigny,  grow  in  the  most  opposite  temperatures;  every  country,  every 
latitude,  and  every  situation  possessing  some  which  are  peculiar  to  itself.  Stiil,  climate 
and  temperature  appear  almost  alike  to  many  of  these  productions,  which  are  found  by 
voyagers  in  every  diSerent  ocean,  while  others  require  particular  spots  and  climes:  some 
few  preferring  the  mouths  of  rivera,  and  the  brackish  waters  of  salt  marshes,  where  the 
bitterness  of  the  sea  is  modified  by  the  admixture  of  (resh  water,  and  in  such  situations 
attaining  lo  an  enormous  size,  as  Ulva  loctuca  var.  altissima,  while  to  the  greater  nupiber 
of  these  plants,  fresh  water  proves  absolutely  destructive. 

As  tat  those  kinds  which  grow  indifferently  everywhere  in  the  sea,  they  seem  te  be 
increased  without  any  attachment  to  solid  bodies,  as  Fucus  natans,  &c.  Banks  of  great 
extent  formed  by  this  plant,  are  often  found  within  the  tropics  of  such  dimensions  as  to 
retard  the  progress  of  navigation.  Some  individuals  among  these  groups  may  frequently  be 
seen  which  bear  the  appearance  of  having  been  originally  fixed  to  rocks,  their  flattened, 
<lisc-like  stem  yet  retaining  a  portion  of  such  substance.  There  seems  te  be  ground  for  the 
Fuppositioo  that,  though  Uiese  sea-weeds  are  capable  of  living  and  KTowiog  in  the  water. 
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ttutlidied  to4my  soil,  yet  tint  they  must  primarily  eptiag  from  some  solid  body,  u  no  yoang 
plantfl  df  this  kind  are  ever  iiiaiid  between  the  tropica. 

Some  of  the  Al^  prefer  the  southem  aides  of  rocks,  others  afiect  an  eastern,  western,  or 
northern  exposure ;  but  they  chan^^  their  position  according  to  the  difference  of  latitude : 
those  which  are  found  on  the  southem  side  in  cold  climates,  being  generally  seen  on  the 
northern  in  the  warm  or  temperate  regions.  Certain  species  live  near  the  surface,  and  close 
to  the  sea-beach :  others,  at  various  degrees  of  depths:  the  first  would  seem  to  enjoy  the 
regular  exposure  to  light  and  heat  which  they  experience  during  the  turning  of  the  tide ; 
the  second,  on  the  contrary,  shun  the  influences  of  the  atmosphere ;  and,  growmg  and  fructi- 
fying in  depths  where  the  light  can  scarcely  ever  penetrate,  they  bear,  without  receiving 
any  mjury,  both  the  enormous  column  of  water  which  constantly  presses  upon  them,  and  the 
severe  cold  which  exists  in  those  regiona  There  are  even  paiasitical  Algte,  which  grow 
indifferently  upon  all  the  others,  and  some  which  only  afiect  peculiar  species. 

Many  sespweeds  prefer  such  spots  as  are  exposed  to  the  fury  of  the  waves  and  the  actioB 
of  the  currents,  where  they  are  perpetually  floating  in  an  agitated  medium :  others  dwell 
in  the  hollows  of  rocks,  or  in  marme  gulfs,  where  the  water  is  generally  calm.  The  lapse 
of  a  few  days  puts  a  period  to  the  existence  of  some  kinds,  whilst  the  tempests  of  successive 
winters  fiiil  to  destroy  others.  The  general  aspect  is  apt  to  change  in  several  individuals, 
80  that,  were  it  not  for  more  stable  characters,  derivable  mm  their  fractification,  texture,  &c. 
they  might  be  mistaken  for  novel  species. 

A  number  of  the  more  delicate  marine  plants  are  quickly  destroyed  by  a  removal  from 
their  native  place  of  growth ;  but  the  greater  proportion,  being  coriaceous,  and  insoluble  in 
salt  water,  hve  for  a  length  of  time  in  different  situations ;  and  it  is  not  uncommon  to  find, 
upon  our  own  shores,  the  Alg^(t  of  the  most  distant  regions,  which  have  traversed  the  ocean, 
and  yet  remain  unchanged  in  their  general  appearance.  We  must  thence  necessarily  infer  that 
it  is  not  all  the  Algm  that  are  found  in  any  country  that  may  be  said  to  belong  to  that  country. 

The  proportions  of  marine  plants  are  as  variable  as  those  of  terrestrial  ones.  Some  are 
barely  discoverable  with  the  highest  magnifiers ;  while  others  rise  from  the  various  deptiis 
of  the  mi^^ty  ocean,  and,  forming  at  its  sur&ce  an  an^le  of  greater  or  less  acuteness  accord- 
ing to  the  force  and  velocity  of  me  currents  and  the  tides,  then  suflbr  their  long  summits  to 
fl<«t  on  the  waves,  and  receive  the  benign  influences  of  atmospheric  light  and  heat  During 
the  great  equinoctial  floods,  the  sea  often  forsakes,  periodi<^ly,  certain  rocks,  which  are 
only  uncovered  at  such  times.  If,  during  that  interval,  the  sun  shines  forth,  or  the  north 
wind  blows,  many  of  the  minute  and  delicate  Alga,  thus  exposed,  dry  up  and  die ;  while 
others,  though  equally  circumstanced,  revive  immraiately  upon  the  return  of  the  geoml  fluid. 

A  certain  proportion  of  marine  plants  are  natives  of  the  French  seas,  while  we  must  refer 
the  accession  or  many  species  to  the  force  of  the  winds,  waves,  and  currents,  especially  to 
that  which  generally  goes  under  the  name  of  Otiy  Stretmi,  and  is  called  by  the  Fmich  the 
Mexican  Current,  Almost  all  the  northern  Alga  grow  in  the  Gulf  of  Gasoony.  It  is  not 
80  with  those  fh)m  the  Mediterranean  and  Southem  Ocean ;  -a  very  small  number  of  them 
are  there  seen  in  a  living  state,  and  their  almost  northern  limit  never  exceeds  the  month  of 
the  Loire,  or  at  farthest  the  rock  of  Morbihan.  Independently  of  the  influence  of  tem- 
perature, this  ciroiunstance  may  be  attributed  in  a  measure  to  the  current,  which,  generally 
setting  in  on  these  shores  from  north  to  south,  brings  the  seeds  and  i^ants*  themselves  of 
northern  seas  to  these  rocks,  while  those  of  southem  growth  are  wafted  by  the  same  current 
to  Africa  and  the  Atlantic. 

But  fow  are  the  kinds  of  sea-weed  which  pref^  any  peculiar  spot,  or  show  a  predilectioa 
for  one  substance  above  another  whereon  to  fix.  Deriving  no  nutriment  from  their  roots  or 
points  of  attachment,  tliey  need  nothing  farther  than  a  temporary  support;  thus,  they  ding 
indiscriminately*  to  any  solid  marine  body,  equally  to  granitic  and  calcareous  rocks,  to  floating 
or  sunken  pieces  of  wood,  to  the  bones  of  terrestrial  or  marine  animals,  to  shells,  polypi,  &c. 

Notwithstanding  that  many  highly  respectable  naturalists  have  averred  thnl  the  growth 
of  these  plants  proceeds  with  most  vigour  on  such  and  such  substances,  on  some  or  other 
])eculiar  rock,  in  the  vicinity  of  rivers,  or  in  the  open  sea ;  it  has  been  fullv  ascertained,  by 
a  great  number  of  observations,  that  marine  weeds  do  grow  with  equal  vigour,  though 
planted  upon  rocks  or  substances  of  very  different  natures ;  and  that,  if  we  except  some  few 
Ulwst  which  aflect  brackish  water,  those  which  vegetate  in  situations  where  fbesh  water 
mingles  with  the  salt,  are  generally  bleached,  produce  little  or  no  fructification,  have  a  thin 
and  weak  texture,  and  contain  but  little  soda.  The  qualities  requisite  for  the  difierent  uses 
of  which  I  shall  treat  hereafter,  are  only  found  nmted  in  such  sea-weeds  as  grow  in  pure 
sea-water,  where  they  have  found  a  spot  which'is  sufiiciently  tenacious  to  fix  them  in  that 
zone  of  habitation  which  thev  prefer. 

Some  kinds  certainly  prefer  sand  or  nrad ;  but  then  their  roots  become  elongated,  and 
strike  deep,  till  they  meet  vrith  some  stone  or  shell  or  other  body  which  may  serve  them  as 
a  point  of  attachment,  and  ofi^  the  requisite  degree  of  resistance. 

If  tiie  nature  of  the  bottom  appears  indiflerent,  in  a  great  measure  to  maritime  plants;  it 
is  not  so  with  the  level  which  they  select  in  the  ocean,  or  with  the  distance  of  their  birth- 
place from  the  surface.    Every  species  of  maritime  vegetable  appears  to  a^ct,  to  as  great 
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•B  extent  as  the  terrestrial  lands,  certain  zones  or  region*  of  different  depths  in  the  sea; 
places  where  the  superincumbent  weight  of  water,  and  the  relative  proportion  of  light  and 
caloric  are  adapted  to  its  peculiar  organs.  Those  individuals  which  are  found  towiuds  the 
c&ktn  of  their  proper  zone  contain  ul  the  elements  requisite  for  their  perfect  developement, 
and  generally  show  an  active  state  of  vegetation ;  they  are  vigorous,  they  fhictify  at  the 
season  suitable  to  their  degree  of  immersion,  while  those  which  ^w  at  the  extreme  limit, 
or  ottt  of  the  bounds,  of  this  same  zone,  prove  languishing,  fructify  imperfectly,  are  always 
covered  with  marine  animals  which  destroy  them,  and  live  but  a  short  time  in  comparison 
with  their  well-situated  congeners.  The  seeds  which  escape  from  these  plants  would  appear, 
by  their  various  specific  weights,  to  gain  an  equilibrium  equivalent  to  the  column  of  water 
which  they  displace,  or,  in  other  words,  to  float  in  that  peculiar  zone  which  the  future  Alg<B 
would  prefer  to  inhabit.  Those  which  become  develofMsd  either  above  or  below  it,  are  ine- 
vitably driven  from  their  spot  of  nature  or  of  election,  by  the  agitation  in  the  waves  at  the 
vicinity  of  the  coasts. 

Lower  down  than  a  hundred  feet  from  the  surfiu:e  of  the  sea,  (taking  a  medium  between 
the  high  and  low  tides,)  it  is  rare  to  find  living  sea-weeds  in  the  Gulf  of  Gascony,  and  even 
these  are  attached  to  portions  of  rock  severed  fixim  more  elevated  rocks,  and  before  loQg 
they  inevitably  perish. 

It  may  be  ol3served  that  the  lower  we  investi^te  the  sea,  the  fewer  will  the  number  of 
plants  appear,  and  the  more  numerous  the  polypL  For  instance,  below  forty  feet  from  the 
surface  of  the  water,  but  very  few  VlvtB  are  found ;  beyond  sixty  feet,  no  living  Ceramiutn  ; 
and  after  haviujg  descended  to  the  depth  of  a  hundred  feet,  not  a  Fueus  is  to  be  seen,  and 
the  vegetable  kmgdom  wholly  ends. 

ist  Zone,  extolling  from  one  foot  above  the  medium  height  of  the  sea  to  twenty  feet 
below,  is  inhabited  by  Ulva  compreesa  var.  ^ ;  U.  intestinalis,  ventricosa,  Lactuca  var.  a ; 
Fucu8pygmfleus,amphibius,  &c. 

2d  Zone,  finom  five  feet  below  the  medium  height  to  thirty  feet: — Ulva  articulata,  Nostoc, 
bullata,  fistuloea,  Lactuca  var.  3,  umbilicaiis,  lanceolata,  purpura,  Linza,  contorta,  serrata, 
dichotoma,  crispa,  pavonia,  atomaria  (1) ;  Fucus  vesiculosus,  spiralis,  ceranoides,  serratns^ 
cuialiculatos,  cespitosus,  laceratus,  hybridus,  longiasimus,  pinnatifidus,  viridis,  arboscula, 
fitstigiatus,  tenuissimus  (?),  confervoides ;  Ceramium  spongiosum,  rupestre,  Mertensii,  peni- 
cillatum,  fbcoides,  nodulosum,  gracile,  linum ;  Zostera  marina  and  mediterranea ;  Diatoma 
ligidum,  flocculoeum,  &jC, 

3d  2iOne,  firom  fifteen  to  thirty-five  feet  below  the  medium  surfrice.  Ulva  ocellata,  pal- 
mata,  lingulata,  pol  vpodioides,  caulescens ;  Fucus  longifructus,  lumbricalis,  bifurcatus,  ericoides, 
barbatus,  abrotaiufoiius,  vermicularis,  norvegicus,  obtusus,  asparagoides,  Wijg^ghii,  verrucosus, 
helminthocortos;  Ceramium  simplicifolium,  casuarina,  cancellatum,  coccineum,  incurvum, 
elongatum,  polymorphum,  forcipatum,  filum,  C(4>iliare,  glomeratum,  elegans,  dtc 

4tn  Zone,  from  twenty  to  forty  feet  below  the  medium  sur&ce : — ^Ulva  Phyllitii^  saccha- 
rina,  digitata,  bulbosa,  ciliata,  edulis;  Fucus  nodosns,  uvarius,  fuicatus,  ciliatus,  alatus, 
plocamium,  plumosus,  comeus,  gigartinus,  aculeatus,  plicatus;  Ceramium  verticillatum, 
equisetifolium,  sericeum,  scoparium,  &c. 

5th  Zone,  firom  thirty  to  sixty  f^t : — ^Fucus  siliquosus  var.  os  parpurascens,  liguktus, 
pistillatus ;  Ceramium  coccineum,  egagropilum,  &c. 

6th  Zone,  from  forty  to  a  hundred  feet : — The  flattened  Fuci ;  F.  siliquosus  var.  0,  loreus, 
sanguineus,  fibrosus,  coronopifolius,  &c.,  and  Ulva  tomentosa,  which  is,  in  fiict,  a  polypus. 

SvBSECT.  3. — Zoology, 

The  zoology  of  France  assimilates  less  to  that  of  central  than  of  southern  Europe.  Not- 
withstanding the  narrowness  of  its  separation  frtxn  Great  Britain,  it  possesses  many  animals 
unknown  as  natives,  or  even  as  visiters,  of  that  island.  With  regard  to  quadrupeds,  this 
circumstance  is  not  surprising ;  for  any  channel  of  the  sea,  however  narrow,  forms  an  insur- 
mountable obstacle  to  the  wanderings  or  migration  of  purely  terrestrial  species:  while 
others,  (^a  semiaquatic  nature  are  too  small  and  feeble  to  eflTect  the  passage.  These  con- 
siderations, however,  are  insuflicient  to  explain  the  limited 
^^  range  of  the  smaller  birds,  hitherto  found  only  upon  the 

Continent  The  distribution  of  insects  is  dependent,  in  a 
great  degree,  upon  that  of  plants ;  and  the  numbers  of  both 
common  in  France,  but  unknown  in  Britain,  are  nearly 
proportionate ;  on  the  calculation  that  has  beisn  made  of 
six  species  of  insects  to  one  of  plants. 

Amon?  the  wild  quadrupeds  of  France  is  the  wolf  (^. 
276.),  which  is  still  not  uncommon  in  the  wooded  and 
mountainous  districts:   when  pressed  by  hunger,  it  de- 
scends to  the  fiurms,  and  even  attacks  the  inhabitants. 
TiM  W6if       ^*'*^='^     f  lie  beaver  is  said  still  to  exist  in  the  southern  parts ; 

and  probably  tiie  wild  boar  may  not  be  wholly  extirpated 
Tou  L  45  3  R 
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ftoin  the  eziBtini:  fefesto.     Bewi  wen  once ccmnxHi,  while  threeor  faaroftfaeKnalleTquid' 
rupeda  appear  peculutr  to  France. 

Several  intAresting  and  beaatiiul  birdg,  unknown  or  but  rarely  met  with  in  Brituo,  aro 
bero  not  uncoromon ;  such  (w  the  wood-chat  l_fig.  277),  shrike (Lontut  ru/u* T.)  the  grom- 
be&k  or  hawfinch,  the  blue-lhroated  warbler,  txA  several  others  of  the  same  &inily.  In 
abort,  &om  the  coonecttoD  oTthis  country  with  the  central  andBOUtbemkingdoDMorE^UDpe, 
the  omitholugist  might  probtbly  diacoTer  in  France  mote  than  three-fourths  of  all  the  coati- 
neatal  binU. 

The  marine  praductiooa  oTthoee  ^nmaew  bcHderin; 

OD  the  Channel,  as  may  be  expected,  do  not  c^er  any 

marked  difference  from  those  of  the  British  coasts;  but 

on  the  waroi  shtH'ea  of  Nice  and  Maiseilles  the  T»ta- 

nlist  meeti  with  numerous  producticns,  indicative  of 

the  rich  stores  of  the  Mediterranean  Sea.     The  mto- 

molog;  of  these  aouthem  provinces,  in  like  manDer, 

presents. u3  with  many  of  those  more  striking  insects, 

which  innperly  belong  to  the  fauna  of  Italy.     The  beau- 

.     lifiil  PapiJio  PodaliTiii*  (Jb.  278.)  so  rare  in  BnglaiAl 

that  its  existence  there  is  still  doubted,  is  here  a  cammon 

inKct     Prance  hae  long  Blood  foremoflt  in  promoting  and  illuatratin^  the  stody  cf  nature ; 

and  a  lociety  comprismg  some  of  her  most  able  zoologists  is  at  this  moment  engaged  in 

publishing  a  Fauna  OoUtcn.      An  able  and  indebtigable  naturalist,  M.  RlSKt,  has  porticu- 

cularly  illustrated  the  fishes  and  Crustacea  of  Nice.     It  waa  near  this  place  that  one  of  the 


larest  and  most  beautiliil  shells  of  Europe,  the  Mitra  ttmata  (Jig.  279.)  waa  fitited  up  by 
'he  anchor  of  a  vessel;  only  one  specimea  is  known  to  exist  in  coTlectiona. 
Among  the  domestic  animala,  the  French  horses  ore  not  very  excellent;  yet  those  used 


n  the  public  stages  are  Htrong',  active,  and  ctxnpBctly  made ;  nor  have  their  masten  oofteA 
the  ridiculous  and  barbarous  custom  of  disfiguring  these  animals,  by  cutting  off  their  tails 
or  ears.  The  stallions  of  England  are  much  priiied,  and  have  been  judiciously  used  to  im- 
prove the  native  breeda 

The  oxen  ore  of  two  races;  the  one  called  havfi  de  hmU  crfl  are  of  a  middle  or  small 
sise,  with  a  fierce  look,  thick  hide,  and  coarse  hair;  they  are  principally  bred  in  the  moDn- 
tainous  provmces  of  Gascony,  Auvergne,  &c.  The  others  are  called  baufi  dt  nature,  and 
are  larger,  with  a  mild  aspect,  thin  hide,  and  soft  hair :  they  &tten  eamly,  and  beioog  to  the 
plains. 

The  native  breeds  of  sheep,  not  in  themselves  good,  have  been  of  late  sedulonalj  and 
Buccesstiilly  improved.  The  Flemish  breed,  common  both  to  France  and  the  Netherlands:, 
is  generally  hornless,  with  long  legs,  and  is  derived  from  an  intermixture  with  those  <f 
Barbary.  The  Sijognot  are  nMstlv  without  horns,  and  the  wool  is  curled  only  at  the  enda. 
The  Berichimne  are  likewise  hornless,  but  areknownby  their  longneekr  the  ftce  is  coveted 
with  wool  i  that  on  the  body  being  fine,  white,  close,  short,  and  curled.  The  Rtnariiltmiu 
is  derived  6oia  the  merino  race ;  and  has  very  fine  wool,  the  filaments  of  the  piles  being 
twisted  spirally.  Lastly,  the  Ariiennaue  is  homed,  and  bears  a  very  fine  fleece :  this  breed 
likewise  extends  over  part  of  the  Netherlands,     {Ham.  Smith.) 

A  large  and  elegant  variety  of  the  Domestic  C^t  is  very  common  in  some  parts  of  France ; 
il  is  nearly  double  the  size  or  the  common  cat,  and  is  bearded  much  in  the  same  maxinet  as 
the  lynx. 

Sbct.  ni. — Hutorical  Geography. 
The  Gauls,  the  ancient  inhabitanls  of  France,  and  the  chief  amaig  the  Celtic  nations, 
were  an  active,  powerfiil,  and  ambitious  people.  Their  emigrant  hordes  repeatedly  cmmed 
the  Alps,  poesiMsed  the  whole  north  of  Italy,  once  sacked  the  imperial  city,  and  even  pene- 
trated mto  Greece  and  Asia  Minor.  Both  Switzerland  and  Belgium  were  then  included  as 
part  of  Gaul.     The  people,  tb<«gh  still  barbarous,  had  made  some  steps  toward  civilisatioD. 
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The  nobles  and  Druids  enjoyed  high  power  and  influence,  and  had  reduced  the  body  of  the 
nation  almost  to  a  state  of  vassalage.  They  combated  with  obstinacy,  and  made  a  long 
resistance  to  the  progress  of  the  Roman  arms ;  but  being  opposed  to  Ciesar,  the  greatest 
of  the  Roman  captains,  after  a  war  of  twenty  years,  they  were  entirely  and  permanently 
SDbjected. 

The  conversion  of  Gaul  into  a  Roman  province,  though  it  humbled  the  chiefs  and  quelled 
the  martial  spirit  of  the  people,  was  attended  with  many  beneficial  changes.  Peace  was 
established ;  cultivation  and  industry  promoted ;  Roman  and  even  Greek  literature  intror 
doced ;  and  the  people  finally  converted  to  the  Christian  faith. 

The  irruption  of  the  Teutonic  tribes,  on  the  decline  of  the  Romui  empire,  was  early  felt 
in  Gaul,  where  the  Goths,  the  Heruli,  the  Burgundians,  and  the  confederacy  called  the 
Franks,  overwhelmed  and  ravaged  the  whole  kingdom,  and  drove  the  Celtic  population  and 
language  into  its  remote  and  mountainous  comers.  FVom  amid  a  chaos  of  convulsions,  Uie 
vigorous  hand  of  Clovis  established  the  undisputed  supremacy  of  the  Franks,  and  founded  the 
monarchy  of  France. 

The  reign  of  Charlemagne,  son  and  successor  to  Pepin,  who  from  mayor  of  the  palace  had 
occupied  the  throne,  formed  the  most  brilliant  period  in  French  history.  That  eminent  and 
powerful  prince  not  only  placed  on  his  head  the  iron  crown  of  Lombaidy,  but  reduced  to  his 
dominion,  after  a  long  axnd  obstinate  resistance,  the  intractable  tribes  of  Germany,  who  had 
defied  the  utmost  efSonia  of  the  Roman  eagle.  He  penetrated  also  into  Spain ;  but  the  fierce 
encounter  of  the  Saracens,  and  the  disastrous  adventure  of  Roncesvalles  on  his  return,  com- 
pletely stopped  his  career  in  that  direction.  Charlemagne,  though  himself  illiterate,  made 
some  efibrts  to  rekindle  the  declining  light  of  science  imd  letters  in  Europe. 

The  contests  among  the  successore  of  Charlemagne  were  attended  witii  the  most  violent 
and  bloody  convulsions,  and  with  continual  changes  in  the  position  of  the  three  great  king- 
doms which  composed  his  empire.  At  length  it  fell  entirely  to  pieces.  Germany  retained 
the  title  of  empire,  and  the  claim  to  the  dominion  of  Italy ;  and  in  France  the  Carlovingtan 
dynasty,  or  that  of  Charlemagne,  having  become  extinct  under  Louis  Outremer,  the  thrane 
was  seized  by  the  Capets,  the  most  powerful  among  the  noble  French  fiLmilie& 

Hugh  Capet,  having  in  967  assumed  the  title  of  king,  the  real  power  attached  to  which 
had  already  been  exercised  by  his  fkther,  Hugh  the  Great,  founded  the  present  dynasty.  The 
administration,  however,  was  long  marked  by  a  strong  feudal  character,  and  a  high  spirit  oi' 
independence  among  the  great  n^les,  of  whom  the  counts  of  Provence  and  Britany,  and  the 
dukes  of  Burgundy,  rankS  altogether  as  separate  and  often  hostile  princes.  The  feudal  age 
of  France  was  also  marked  by  chivalric  and  eventful  wars  with  England,  which  long  hdd 
several  of  the  finest  provinces,  and  whose  king,  Henry  V.,  was  crowned  at  Paris ;  but  from 
that  seemingly  approaching  downfidl,  the  monarchy,  thrxxigh  the  romantic  exploits  of  the 
Maid  of  Orleans,  suddenly  revived,  and  became  more  mighty  than  before. 

The  establishment  of  monarchical  power  in  its  plenitude  was  chiefly  efiected  by  the  pro 
found  and  insidious  policy  of  Louis  aL,  favoured  by  the  circumstances  of  the  age.  All 
France  was  united  under  the  sway  of  the  kings,  who  were  thus  enabled  to  form  great  armies, 
which,  under  Charles  Vm.  and  Louis  XII.,  overran  nearly  the  whole  of  Italy.  But  it  was 
under  the  gay  and  enterprising  reign  of  FVancis  I.  that  its  energies  were  fully  developed. 
It  then,  however,  came  into  collision  with  the  house  of  Austria,  whose  extensive  possessions 
in  Germany,  Spain,  the  Netherlands,  and  Italy,  wielded  by  a  powerful  hand,  secured  to  it 
during  this  period  a  decided,  though  not  overwhelming,  ascendant. 

The  civil  wars  ansing  out  of  the  persecution  of  the  Protestants  agitated  France  for  a  very 
long  time,  and  produced  scenes  of  the  most  bloody  and  calamitous  description.  THey  lasted 
for  a  hundred  years ;  for  the  popular  reign  of  Henry  IV.  could  scarcely  be  considered  as  more 
than  a  truce.  At  length  Richelieu,  by  the  reduction  of  Rochelle,  terminated  the  long  strug- 
gle of  the  Protestants  for  religious  liberty,  which  in  France  alone,  of  all  the  countries  where 
it  was  maintained  upon  a  great  scale,  had  this  fiital  issue.  At  the  same  tune,  this  daring 
and  despotic  minister  finally  crushed  the  power  and  pretensions  of  the  nobles,  and  formed 
France  into  a  simple  monarchy. 

The  reign  of  Louis  XIV.,  during  which  a  single  hand  wielded  all  the  energies  called 
forth  during  the  prior  struggles,  exhibited  France  more  powerful  than  she  had  been  since 
Charlemagne.  The  house  of  Austria,  now  divided  into  the  Grerman  and  Spanish  branches, 
of  which  the  latter  had  become  weak  and  inert,  was  humbled  by  repeated  blows,  which  at 
length  almost  threatened  her  existence.  France  seemed  advancing  m  the  career  of  univer> 
sal  monarchy,  when  the  interposition  of  England  and  the  victories  of  Marlborough  turned 
the  tide  of  success,  and  rendered  the  last  days  of  Louis  humiliating  and  disastrous.  The 
final  issue,  however,  by  which  a  Bourbon  was  placed  on  the  throne  of  Spain,  and  the  conse- 
quent family  alliance,  gave  to  France  an  increased  weight,  especially  in  the  maritime  con- 
cerns of  Europe. 

The  French  revolution  was  an  event  attended  with  awful  and  mighty  vicissitudes,  so  fresh 
in  the  memory  of  the  world,  tiiat  it  would  be  quite  superfluous  to  attempt  to  enumerate  them. 
After  tearing  up  France  by  the  roots,  and  holding  all  Europe  in  chains ;  after  exhibiting 


583  DESCRIPTIVE  GEOGRAPHY.  Paet  HL 

daring  twenty  yean  the  vicioBitudes  of  repablicaniam,  total  anarchy,  and  pure  de^totistt ;  at 
length,  by  a  mighty  re-action,  it  tenninated  nearly  at  the  point  from  which  it  commenced. 
Fiance,  however,  obtained  checks  on  the  arbitnry  power  of  her  monarchs,  which,  notwith- 
standing their  opposition,  she  rendered  more  and  more  efiective.  At  length  Charles  X^ 
having  rashly  attempted  to  break  through  all  the  limits  placed  on  his  authority,  was  driven 
firom  his  thnme,  which  was  filled  by  Loui»-Philippe,  head  of  the  collateral  line  of  Orleans^ 
under  the  title  of  King  of  the  French. 

Sect.  IV. — Political  Geography, 

The  political  constitution  of  France,  prior  to  the  Revolution,  was  almost  purely  despotic 
The  pnvileges  of  the  nobles  consisted  nearly  altogether  in  unjust  exemptions  from  tsiation, 
and  in  corveea,  or  iniquitous  and  oppressive  <;laims  upon  the  labour  of  the  peasantry.  The 
only  very  salutary  limit  to  the  royal  authority  consisted  in  the  parliaments,  hereditary  bodies, 
by  whmn  the  laws  were  very  rairly  and  honourably  administered ;  and  the  parliament  of 
Paris  had  even  the  important  privilege  of  registering  every  new  tax  before  it  could  become 
legal.  The  exorbitant  powers  vested  in  the  sovereign  being  however  inconsistent  with  the 
growth  of  national  intelligence  and  the  augmented  force  of  the  tien  iUU,  a  collision  took 
place,  the  most  terrible  on  record,  which  ended  in  the  temporary  subversion  of  the  throne. 
When  the  Bourbons  were  restored  by  foreign  victories,  they  felt,  and  were  warned,  that 
France  could  no  longer  be  governed  by  the  former  absolute  system ;  and  they  bestowed  by 
charter  a  representative  government  formed  on  the  admired  model  of  England.  The  noUes 
and  parliaments,  however,  had  been  entirely  swept  away  in  the  late  convulsions,  and  left  no 
hereditary  aristocracy  out  of  which  an  upper  house  could  be  composed.  A  Chamber  of  Peers 
was  formed,  by  the  royal  appointment,  of  a  body  of  individuals,  many  distinguished  rather 
bj  talents  and  influence  than  by  birth ;  and  in  the  number  were  included  some  of  the  most 
distingui^ed  of  Napoleon^s  generals.  Pensions  were  assigned  to  support  the  dignity  of  the 
Peers,  which  was  at  first  hereditary,  but  by  a  recent  enactment  is  to  continue  only  for  life. 
The  Chamber  of  Deputies,  correspcnading  to  the  House  of  Commons,  is  chosen  by  electors 
united  in  certain  bodies  called  electoral  colleges.  These  include  all  persons  paying  a  certain 
amount  of  direct  taxes ;  which  limits  the  right  of  votingto  the  middling  class,  and  to  an  entire 
number  throughout  Fiance  scarcely  exce^ing  190,000.  The  num&r  of  Deputies  is  430. 
The  fimctions  of  the  French  chambers  are  high.  Their  annual  vote  grants  all  the  supplies  of 
the  year,  and  the  expenditure  of  the  preceding  one  is  submitted  to  their  rigorous  examina- 
tion. No  taxes  can  be  imposed,  or  loans  contracted  for,  without  their  concurrence.  Their 
debates  are  regularly  made  public,  and  an  arrangement  is  enacted  by  law  for  the  convenience 
of  the  reporters.  Yet  the  chambers  want  some  of  the  functions  of  a  British  parliament. 
They  cannot  ^  the  amount  of  the  army,  unleas  by  limiting  the  funds  to  be  employed  in  its 
maintenance ;  nor  can  they  call  in  question  the  engagements  held  by  government  with 
foreign  powers,  unless  by  withholding  the  funds  necessary  to  fulfil  them.  The  liberty  of 
the  press  was  profisssedly  granted  by  the  charter ;  but  there  has  been  much  fluctuation  in  its 
exercise;  it  was  even  repeatedly  made  subject  to  a  censorship:  even  since  the  last  greet 
change,  its  freedom  has  not  been  established  on  as  ample  a  basis  as  in  Britain. 

The  administration  of  justice  in  France,  which,  before  the  Revdution,  was  still  more  Com- 
plicated than  in  England,  has  been  simplified  in  a  yery  remarkshle  deg^ree.  The  National 
Assembly  early  applied  themselves  to  form  a  new  series  of  codes,  which  might  supersede 
those  vast  and  voluminous  records  in  which  the  law  was  formerly  contained.  They  pro- 
iected  five  codes,  respectively  referring  to  civil  law,  civil  procedure,  commerce,  crimmal 
law,  and  penal  infliction.  These  were  completed  under  Bonaparte,  who  gave  to  the  whole 
the  name  of  Code  Napolion :  it  is  compriscNl  in  a  moderate  volume,  solcf  for  a  few  firanca 
All  the  ancient  parliaments  and  seigniorial  authorities  being  swept  away,  a  new  s^tem  of 
jurisdiction  has  been  formed.  Of  the  judicial  authorities,  the  lowest  class  are  the  jwee  de 
paix^  who  amount  to  nearly  3000.  They  have  salaries  of  800  to  1000  francs,  and  decide 
finally  on  all  cases  where  ue  question  at  issue  does  not  exceed  fifty  fianc&  Immediately 
above  them  are  the  tribunals  de  premiere  instance^  before  whom  all  questions  and  chai^ges 
come  in  the  first  instance,  and  who  judge  finally  respecting  any  ^property  not  exceeding  1000 
francs.  There  are  360  of  these  courts,  and  the  judges  are  supposed  little  short  of  3000. 
To  them  are  attached  the  tribunal  of  correctional  police,  which  has  cognizance  of  all  minor 
offences.  Above  these  rank  the  cours  royales^  sometimes  called  cours  d'appel^  because  an 
appeal  lies  to  them  fi^m  the  inferior  courts.  They  are  twenty-seven  in  number,  attached 
to  the  chief  cities  in  the  kingdom.  They  consist,  in  populous  towns,  of  twenty,  thirty,  and 
in  Paris  of  fifty  members;  who,  in  that  case,  are  divided  into  several  chambers.  Attached 
to  them  are  the  cours  d^asnse^  or,  as  we  would  call  them,  jury  courts,  to  which  all  criminal 
cases  of  importance  are  referred  by  the  cours  royales.  A  French  jury  consists  of  twelve, 
and  a  simple  majority  decides.  From  the  decisions  of  the  cours  royales  s^i  appeal  lies  to  the 
court  of  cassation^  ttke  highest  tribunal,  which  also  exercises  a  general  jurisdiction  over  the 
other  judicial  bodies.  All  the  judges  are  appointed  by  the  crown,  but  hold  their  offices  fbr 
life. 
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[The  following  tables  from  official  docaments  contain  important  data  illustrative  not  less 
of  the  moral  history  of  mankind,  than  of  the  state  of  society  in  France. 

I.  Ststemeat  of  the  Number  of  Peraons  cliarged  with  Criminal  Oflbnoei  before  the  Coartfl  of  Anixe,  in  each  jrear, 

{torn  1888  to  1832. 


r 


Crimea  againtt  tke  Perwn. 
Af  ainst  the  State  and  Publie  OfBcers 

Murder  and  M antlaughter 

Parricide 

In  Anticide 

Cuttinf  and  Wonnding 

Aseauluupon  Women 

"  "     Children 

Perjnry  and  Sabornation  of  Peijury  . 

Bigamy 

Other  Crimea. 


1828. 


Total* 


178 
590 

15 

09 
531 
167 
157 

73 
9 

52 


1829. 


1830. 


1831. 


CH»««  agmbut  Propertff, 

Ooining 

Porf  eiy  of  Commercial  Papen  . 

Other  Forgeriee < 

Robbery  and  Theft  in  Churchea . 

**  "  on  Highway! 

"  u  by  Domestice 

Otlier  kinds  of  Robbery 

Fradulent  BanJuruptey 

Incendiarism 

Other  Crimes 


Totals. 


General  Totals. 


1344 


SO 
99 

393 
47 

188 

966 

3,592 

89 

96 

123 


5.558 


7.396 


178 

598 

14 

91 

456 

184 

139 

79 

11 

64 


365 
469 
4 
109 
300 
136 
107 

71 
7 

53 


618 
605 

15 

86 
340 
115 
103 

72 
2 

54 


l.TOl 


78 

102 

332 

67 

185 

1J9I5 

3.245 

95 

88 

175 


5,582 


7,373 


1,666 


48 

90 
281 

47 

135 

1,010 

3,280 

84 
138 
177 


54i96 


6,962 


2,046 


105 

73 

301 

35 

123 

939 

3,481 

67 

122 

314 


1839. 


1.088 

641 

23 

88 

342 

131 

111 

104 

6 

83 


2,644 


81 

88 
387 

38 

168 

958 

3,352 

70 
169 
342 


5,500 


7.606 


5,503 


8,237 


IL  Statement  showing  the  Degree  of  Instruction  of  Persons  charged  with  Crimes  before  the  Courts  of  Aasixe,  in 

each  year,  IVom  1828  to  1832. 


T«r. 

Dndd*  to  wmd  or  write. 

CriygMirt 

Pfoperty. 

TtM 

Aoqulttod. 

CrimM  acnimi 

CrimwpdMt 

TiXal_ 

Aeqdttad. 

ConicM. 

1828 

ia» 

1830 
1831 
1839 

1,009 
1.063 
990 
1,144 
1,333 

3.157 
3,460 
3,339 
3,456 
3,416 

4,166 
4,593 
4,319 
4,600 
4,749 

1.539 
1.696 
1,654 
1,948 
1,883 

2,627 
2,827 
2,665 
2.652 
2,866 

505 
496 
465 

568 
850 

1,353 
1,451 
1,361 
1.479 
1,606 

1,858 
1,947 
1,896 
2,047 
2,456 

715 

787 

766 

1.000 

1,168 

1.143 
1.160 
1,060 
1,047 
1,894 

Wtmjmn. 

1898 
1899 
1830 
1831 
1832 

5,530 

915 
165 
174 
234 
292 

16,816 

Ibtetond 

565      1 

544 

514 
533 
583 

22.357 

land  write  1 

780 
729 
6R8 
767 
775 

8,720 

raU. 

349 
385 
330 
426 
373 

13.637 

438 
404 
358 

341 
402 

2,884 

30 
46 
37 
98 
169 

7,250 

TMoTlMlndia 

89 

194 

92 

98 

86 

10,134 

■  bajpotfrne 

118 
170 
180 
190 
257 

4,430 

77 

89 

82 

139 

168 

5,704 

■dwriltaf. 

41 
81 

47 
5B 
95 

Tbtelia 
Plvt  jmn. 

1,100 

8,639 

3,739 

1,796 

1,943 

386 

478 

864 

548 

382 

Am.  Eo.J 

Financial  sywtem.  Daring  the  period  of  the  Revolution,  France  shook  off  the  heavy 
harden  of  deht  which  had  been  a  main  iustrument  in  bringing  on  that  catastrophe.  Yet  the 
ainoant  of  taxes  had  not  exceeded  550,000,000  livres,  and  the  nation  was  crushed  rather  by 
the  arbitrary  and  injudicious  modes  of  leyving  the  imposts,  than  by  their  actual  amount 
Napoleon,  to  support  his  continual  wars,  laid  on  large  additional  taxes,  chiefly  in  the  form  of 
land  assessment,  and  contracted,  a  debt  of  3,000,000,000  francs.  This  was  augmented  by  the 
events  of  1815,  and  the  occupation  of  the  French  territory  by  the  allied  armies  at  the  expense 
of  FVance.  The  debt  is  now  expressed  in  the  form  of  rentes  or  annuities,  which  in  the 
budget  of  1830  amounted  to  249,496,000  livres :  this,  with  other  funds  for  which  govern- 
ment were  responsible,  was  considered  as  representing  a  capital  of  4,988,738,000  francs. 

The  statement  of  receipt  and  expenditure  for  the  year  1830  is  as  follows : — 

BECEIPT.  rnno. 

Direct  Ttures,  chiefly  on  Land 200.965.819 

JRefistration  Stamps,  and  Domains 187.225,038 

Custom-houses  and  Salt 154,231,103 


liquors.  Sundry  Duties,  Tbbacco  and  Gun- 
powder   193,081.583 

PostCMBce 33,469,030 

Falls  or  Timber 84,060.697 

Salt-works 1,200,000 

Oaminf -houses 4,338,888 

Koyal  Lottery 10,042,799 

Coinage 141,381 

flnndry  proeeeds 11,585.418 

Bztraordinary  resonrcef 48.402,241 

DedocUoos  on  ReeelpU 85.900,000 

983,944,066 


45* 


EXFENDITUBE.  Tnaet, 

Civil  List 97,666,666 

Chamber  of  Peers 799,999 

Chamber  of  Deputies 600.000 

Lefion  of  Honour 3,655,209 

Sinlcing  Fund 41,665,050 

Debt 276,356.668 

Justice 19,566,020 

Foreign  Aflhirs 8,778.000 

Religion  and  Public  Instruction 38,961,500 

Interior 126,122.116 

War 833,363,817 

Msrine 38,527,474 

Finance 28,877,167 

Administration  of  Revenue 129,072^351 

Repayments ^ 46,300,808 

l,0Gi^.445 
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The  army  of  France  is  no  longer  that  vast  and  terrible  maas,  which  for  so  many  years 
held  the  whole  of  continental  Europe  in  thrall.  The  events  of  1815  having  proved  too 
clearly  the  attachment  of  the  old  troops  to  their  former  master,  they  were  nearly  all. dis- 
banded, and  their  place  supplied  by  fresh  conscription.  The  government  has  the  power  of 
levying  60,000  men  in  the  year.  By  a  regulation,  breathing  still  the  republican  spirit,  ooe- 
third  of  the  officers  must  be  raised  from  the  ranks.  The  army  in  the  year  1832  was  on  a 
very  formidable  footing.  It  amounted  in  all,  including  19,036  officers,  and  3794  children  of 
soldiers,  to  411,816  men.  Of  these,  the  infantrv  consisted  of  9505  officers  and  264,141  men; 
the  cavalry  of  2805  officers  and  51,335  men ;  the  artillery  of  1190  officers  and  32,594  men, 
besides  gendarmerie,  engineers,  &c. 

The  French  navy,  which,  in  1791,  amounted  to  seventy-four  sail  of  the  line  and  sixty-two 
fiigates,  lost  half  during  the  war ;  and  those  which  remained,  having  never  ventured  for 
many  years  to  stir  out  of  port,  lost  all  their  experience  and  efficiency.  At  present,  it  consists 
of  55  ships  of  the  line,  66  frigates,  30  corvettes,  103  smaller  vessels,  17  steam-vessels, 
numerous  armed  transports,  &c.  The  French  navy  is  now  in  a  high  state  of  efficiency,  and 
is  rapidly  increasing. 

Sect.  V. — Productive  Industry, 

France,  with  regard  to  internal  economy,  is  one  of  the  richest  and  most  flonririiing  comi- 
tries  in  the  world.  In  point  of  industry  she  ranks  third  after  Britain  and  the  Netherlands ; 
while  she  possesses  a  greater  extent  and  more  natural  advantages  than  either  of  those  great 
seats  of  commerce  and  manu&cture. 

Agriculture  is  the  most  flourishing  branch,  yet  is  not  in  so  advanced  a  state  as  in  Chreat 
Britain.  It  has  gained  greatly  by  the  French  revolution,  in  consequence  of  the  abolition  of 
feudal  riffhts,  corvees,  and  tithes.  The  great  possessions  of  the  nobility  were  then  broken 
up»  and  during  the  grand  emigration,  the  fanners,  or  neighbouring  little  proprietxns  and 
capitalista  were  able  to  purcha^  at  a  very  cheap  rate  portions  of  the  forfeited  domains.  It 
has  become  a  rage  in  France  for  every  one  to  possess  a  little  spot  of  land ;  and  the  division 
of  a  man's  property  among  his  children,  which  the  law  enforces,  tends  to  split  it  perpetually 
more  and  more  into  minute  portions.  Travellers  have  even  observed  three  or  four  pro- 
prietors obliged  to  join  in  keeping  a  common  plough.  In  vineyards  and  other  ^rden  cul- 
tures, where  nice  care  and  diligence  are  chiefly  requisite,  this  minute  partition  seems 
advantageous.  Chaptal  even  calculates,  that  a  small  vineyard  cultivated  by  the  proprietor's 
own  hand  will  yield  double  the  quantity  of  that  which  is  leased  out  by  a  large  proprietor. 
But  in  com  lands,  where  a  considerable  capital,  good  machinery,  strong  and  well-fed  cattle 
are  necessary,  the  cultivation  is  thus  kept  down  to  a  much  lower  standard  than  it  would 
otherwise  reach.  The  little  occupants,  also,  are  by  no  means  prompt  in  discovering  any 
improved  processes,  or  in  adopting  those  discovered  elsewhere.  Artificial  grasses,  and  the 
rotation  of  crops  which  they  fiicilitate,  are  by  no  means  generally  diffiii^;  and  an  old 
vicious  curcle,  of  wheat,  oats,  and  fallow,  is  still  very  generally  adhered  to.  In  short,  all 
operations  on  a  great  scale,  and  requiring  a  considerable  outlay,  are  deficient  in  France. 
M.  Dupin,  in  a  discourse  on  the  efllects  of  public  instruction,  in  the  introductimi  to  his  normal 
course  of  lectures  on  geometry,  has  drawn  a  striking  contrast  between  northern  and  southern 
France.  Although  the  former  produces  neither  Uie  olive,  the  vine,  nor  any  of  the  finer 
fruits,  yet  it  pays  of  taxes  127,630,000  francs  on  a  surface  of  18,690,000  hectares;  while  the 
south  pays  only  125,410t000  firancs  upon  34,840,000  hectares.  Even  in  the  south,  the  dis- 
tricts least  &voured  by  nature  are  both  the  most  enlightened  and  the  most  industrious ;  the 
high  Alps,  the  high  Pyrenees,  and  the  departments  immediately  adjoining  to  them. 

Grain,  notwithstanding  the  imperfection  in  its  cultivation,  is  produced  with  such  diligence 
as  to  yield  enough  in  ordinary  years  to  supply  the  extensive  population  of  France  with  food. 
The  only  exception  is  in  part  of  its  southern  coast,  which,  when  permitted,  draws  a  supply 
from  Odessa.  France  is  not  distinguished  for  any  very  superior  quality  of  grain,  nor  is  it  an 
exporting  country.  It  seems  to  have  attended  less  than  most  other  countries  of  Europe  to 
the  culture  of  potatoes,  which  are  still  planted  only  in  gardens,  along  borders,  or  in  tracts 
unfit  for  grain.  Maize  is  mixed  with  wheat  in  the  southern  departments.  Chaptal  has 
given  the  following  statement,  calculated  on  an  average  of  twelve  years,  firom  1800  to  1812, 
of  the  entire  products  of  this  branch  of  French  agriculture : — 


HadoUtrBL 

Wheat 51,500,200 

Rye 30,300,161 

Maize 6,302,310 

Buckwheat 8,409,473 


BedDlItiw. 

Barley 1SJ,576,603 

Potatoes 19,800,741 

Oata 38,066.387 

160,»4().081 


A  more  recent  estimate,  in  a  memoir  read  to  the  Society  of  Statistics  in  1830,  makes  the 
average  produce  of  the  years  1825  to  1828  amount  to  60,553,000  hectolitres  of  wheat; 
114,738,000  of  other  grains;  46,238,000  of  potatoes  and  chestnuts. 

Wine  ranks  next  in  importance  to  grain,  and  forms  a  most  valuable  part  of  French 
industry.    The  wines  of  France,  though  not  so  strong  as  those  of  more  southern  climates, 
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are  generally  accounted  the  meet  delicate  in  the  world.  Thoee  of  Burgundy  and  Champagne 
are  without  a  rival,  if  we  except  a  few  rare  specimens  of  Tokay.  The  wines  of  the  Garonne 
do  not  rank  quite  so  high ;  hut,  from  their  light,  safe,  and  agreeable  qualities,  are  drunk  more 
freely,  and  exported  on  a  larger  scale.  The  finest  and  strongest  of  these  wines  are  cultivated 
chiefly  to  supply  the  consumption  of  Britain  and  the  other  northern  nations.  The  interior 
consumption  of  France  consists  chiefly  of  the  light  wines,  drunk  at  table,  nearly  as  our  beer. 
Two  elabcvate  attempts  have  been  made  to  estimate  the  produce  of  the  French  vineyards ; 
one  by  Chaptal,  in  his  "^  General  Treatise  on  F^nch  Industry,"  and  the  other  in  the  report 
of  a  committee  of  the  Chamber  of  Peers,  presented  in  1824  by  the  Due  de  Dodeauville. 
They  differ  pretty  considerably.  Chaptal  supposes  that  1,631,000  hectares  are  employed  in 
producing  wine  to  the  average  annual  amount  of  35,500,000  hectolitrea  The  table,  how- 
ever, given  by  the  duke,  oc  the  produce  of  each  department  does  not  exceed  31,690,000 
hectolitrea  The  diiference  as  to  value  is  still  more  remarkable.  Chaptal,  after  leaving  out 
a  sijrth,  as  made  into  brandy,  estimates  the  remainder  at  678,000,000  francs :  he  supposes 
that  there  are  800,000  worth  each  200  fhincs;  1,600,000  worth  50;  gradually  descending 
till  he  comes  to  10,500,000  worth  only  7^  &ancs.  Dodeauville  does  not  bring  the  amount 
to  more  than  480,000,000.  The  highest  average  value  he  assigns  to  the  wines  of  any 
department  is  to  those  of  the  Oise  (champagne),  36  fhmcs;  those  of  the  Mame,  Yonne,  and 
CAte  d^Or  (burgundy),  26  to  24 ;  of  the  Gironde,  and  Lot,  and  Garonne  (claret),  19  to  21 ; 
the  rest  firom  17  to  9.  His  estimate,  however,  seems  too  low ;  since  M.  Dupin  (^Forces  Prth 
ductives^  cf-c.  de  la  France)  calculates  the  value,  according  to  the  tax  paid  to  government, 
at  543,155,078  fhmcs.  The  brandy  into  which  one-sixth  of  the  above  produce  is  made,  is, 
like  the  wine,  the  finest  in  the  world,  and  a  grand  staple  of  Freiich  trade.  Chaptal  estimates 
the  value  distilled  at  40,000,000  fiimcs.  M.  Dupin  states  the  quantity  at  469,817  hectolitres; 
that  of  other  spirits  at  90,000.  He  calculates  also  8,868,218  hectolitres  of  cider,  and  2,965,022 
hectolitres  of  strong  beer. 

live  stock  does  not  form  the  most  approved  part  of  French  husbandry.  Chaptal  considers 
that  the  animals  are  too  few,  whether  for  culture,  for  use,  or  for  the  production  of  manure ; 
and  also  that  the  measures  taken  to  improve  the  breed  have  been  very  partial  and  defective. 
The  number  of  horses,  including  mules,  in  1827,  was  2,550,000.  Of  these  it  was  reckoned 
that  300,000  were  employed  in  riding,  posting,  the  artillery,  &c.  The  stock  requires  to  be 
kept  up  by  an  importation,  which  in  1809  to  1812  was  valued  at  3,541,000  fi'ancs  annually, 
but  according  to  M.  Senac  had  risen,  in  1822  to  1^25,  to  7,500,000.  Li  return,  there  is  an 
extensive  breeding  of  mules  on  the  I^rrenean  frontier,  and  they  are  exported  to  Spain  to  the 
value  of  1,400,000  francs.  France  had  in  1812,  214,000  bulla,  1,701,000  oxen,  3,909,000 
cows,  856,000  heifers.  The  importation  at  that  time  amounted  to  only  2,360,000  firancs,  but 
in  1825  it  was  7,680,000.  The  exportation  is,  however,  considerable.  Sheep  are  a  species 
of  stock  very  considerable  in  amount,  particularly  in  the  departments  bordering  on  the  Alps 
and  Pyrenees,  in  those  which  compose  the  mountain  district  of  Auvergne,  and  on  the  pastoral 
banks  of  the  Eure  and  the  Cher.  The  number  of  sheep  in  1812  was  766,310  merinos, 
3,578,000  mixed,  and  30,843,000  native  or  unimproved.  The  first  introduction  of  merinos 
was  in  consequence  of  the  treaty  of  Basle,  which  stipulated  that  4000  of  these  highly  prized 
animals  should  pass  into  France.  An  experience  of  thirty  years  has  shown  that  the  breed 
might  be  preserved  and  extended  in  full  perfection ;  but  the  above  statement  will  show  that 
the  difilision  of  it  is,  as  yet,  very  partial.  Pure  merinos  are  valued  at  thirty  francs,  mixed 
at  twelve  fiancs,  and  native  sheep  at  only  five  firancs.  The  number  of  swine  in  France  is 
estimated  by  Balbi,  in  1826,  at  4,000,000.  The  ass  is  considered  by  M.  Senac  to  be,  fix>m 
the  poverty  of  his  owners,  in  an  almost  hopeless  state  of  degradation ;  and  the  fowls,  the 
bees,  and  the  pigeons  to  demand  a  thoroughly  improved  system  of  rearing.  Chaptal  has 
not  attempted  to  estimate  the  winged  species,  but  has  guessed  their  entire  value  at  about 
51,000,000  francs. 

Among  the  materials  of  manufacture,  the  most  important  is  sflk,  which  was  at  first  intro- 
duced near  Tours,  but  was  soon  found  to  be  well  suited  only  to  the  most  southern  districts. 
The  amount,  acccnnding  to  Chaptal,  is  about  11,400,000 lbs.,  and  the  value  15,440,000  firancs; 
but  this  is  only  about  two-fifths  of  the  quantity  consumed  in  the  manufactures,  so  that  a  large 
importatbn  is  necessary  from  Lombardy.  Hemp  and  flax  are  cultivated  universally,  Irat 
always  on  a  small  scaJe^  every  fiurmer  having  his  little  patch  for  domestic  use.  It  is  diffi- 
cult to  estimate  these ;  but  Chaptal  guesses  the  value  of  hemp  at  30,000,000  francs,  and  flax 
at  20,000,000  francs.  Vegetable  oifi  are  produced  to  the  supposed  extent  of  1,300,000  quin- 
tals, worth  about  75,000,000  francs ;  yet  so  great  is  the  quantity  consumed  in  domestic 
use,  and  in  the  dififerent  manufactures,  that  they  are  imported  to  the  value  of  nearly  twenty- 
five  millions. 

There  are  certain  tropical  and  colonial  productions  which  it  was  the  eager  wish  of  Napo- 
leon that  France  should  cultivate,  in  order  that  she  might  be  independent  of  commerce. 
One  of  his  fiivourite  projects  was  the  culture  of  the  beet-root,  for  the  extraction  of  sugar, 
on  article  of  consumption  with  which  Europeans  can  least  dispense.  The  admission  of  colo- 
nial and  foreign  sugars,  under  reasonable  duties,  after  the  overthrow  of  the  continentel  sys- 
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teoD,  gave  a  severe  check  to  this  spurious  branch  of  industij.    To  prevent  its  decline,  heavy 
additional  duties  were  laid  on  cdonial  and  foreign  sugars  in  1816  and  1822 ;  and,  in  conse- 

Suence  of  this  encouragement,  the  production  of  beetrroot  sugar  has  been  rapidly  increasing 
uring  the  last  five  years,  and  is  now  supposed  to  amount  to  about  8000  tons,  or  8,960,000  IbsL 
The  art  has  been  a  good  deal  improved ;  and  it  is  supfxised  by  many  that  it  will,  at  no  dis- 
tant period,  be  so  much  ameliorated  that  the  beet-growers  will  be  able  to  withstand  the 
oompetitioQ  of  the  Went  India  planters  under  the  same  duties:  but  any  such  expectation 
seems  to  us  to  be  quite  visionary.  The  entire  consumption  of  sugar  in  France  amounts,  at 
present,  inclusive  of  that  from  the  beet-root,  to  about  72,000  tons  a  year ;  being  not  much 
more  than  a  third  part  of  the  consumption  of  Great  Britain  and  Ireland,  which  amounts  to 
about  190,000  tons.  Tobacco,  after  the  removal  of  the  regie  or  royal  monopoly,  rose  to 
50,000,000  lbs, ;  but  since  Uie  restoration  of  the  regie  in  1812,  it  has  fiillen  to  5,000,000. 

Wood  is  an  important  article,  especially  in  a  country  which  is  nearly  destitute  of  any 
other  fuel.  Chtptal  estimated  the  woodlands  at  7,072,000  hectares  (about  17,500,000  acres); 
but  according  to  a  more  recent  memorial  in  1824,  by  M.  Herbin  de  Halle,  sub-administrator 
of  the  forwts,  it  is  only  6,521,000  hectares  (about  1j6,000,000  acres).  Of  this,  1,122,000 
hectares  belong  to  the  state,  1,896,000  to  the  communes,  65,969  to  the  ciown,  192^)00  to 
princes  of  the  rojral  &mily,  and  3,243,000  to  private  individuals.  Woods  thus  occupy  a  little 
more  than  an  eighth  part  of  the  soiL  The  greatest  proportion  exists  in  the  departments 
bordering  on  the  Alps  and  the  Pyrenees,  and  along  the  Rhine,  the  Moselle,  the  Sa6ne,  the 
Mame,  and  other  eastern  rivers.  Chaptal  estimates  the  value  of  the  annual  cuttings  at 
about  141,000,000  francs ;  but  if  this  be  reduced  according  to  M.  de  Halle's  estimate,  it  will 
give  only  130,000,000.  Fruit  trees  are  also  of  importance,  especially  chestnuts,  cultivated 
on  a  large  scale  in  several  provmces,  and  valued  by  Chaptal  at  about  10,000/K)0  francs. 
He  estimates  the  fruit  growing  open  in  orchards  at  22,500,000  francs,  and  that  on  walls,  or 
in  rows  as  single  trees,  at  68,750,000.  He  is  afraid  that  this  last  will  be  thought  too  low; 
we  should  rather  apprehend  an  opposite  error  in  this  instance,  as  well  as  m  that  of  reckoning 
the  herbs  which  grow  in  328,000  hectares  of  eaiden  ground,  at  200,000,000  francs. 

On  the  whole,  Chaptal  calculates  that  in  &e  52,(K)0,000  hectares  of  which  France  con- 
sists, twenty-three  are  arable;  ten  woods,  vines,  fruit-trees;  seven  pasturage;  the  rest 
waters,  roaos,  buildings,  waste.  He  makes  the  annual  average  produce  of  an  acre  28  francsi 
By  this  and  other  estimates,  the  annual  territorial  produce  comes  to  about  1,500,000,000 
franca.  The  entire  agricultural  capital  he  estimates  at  37,500,000,000  franca  M.  Dapin, 
in  1827,  reckons  the  territorial  revenue  at  1,626,000,000  franca 

The  manu&ctures  of  France,  though  they  do  not  present  the  immense  results  of  those  of 
England,  are  considerably  more  productive  than  those  of  almost  any  other  nation.  Colbert, 
the  celebrated  minister  of  Louis  XIV.,  finding  this  branch  in  a  very  depressed  state,  con>- 
pared  with  its  prosperous  condition  in  some  neighbouring  countries,  bestowed  on  it  almost 
an  exclusive  attention.  Chaptal  calculates,  that  during  the  Revolution  it  made  still  greater 
progress  than  sylviculture.  He  regards  as  almost  miraculous  the  advance  made  in  the  cottoQ 
and  other  fabrics.  The  miracle,  however,  was  wrought  solely  by  the  rigid  exclusion  of 
British  goods ;  and  amid  ail  the  boasted  proofe  of  French  ingenuity,  he  is  obliged  to  confess, 
that  when,  as  minister  of  the  interior,  he  sought  eagerly  the  means  of  introducing  new 
mana&ctures,  he  could  find  no  effectuiBl  expledient,  except  that  of  alluring  Eiiglish  manu- 
frtcturers  into  France,  and  of  copying  their  processea  However,  these  prohibitions,  which 
have  been  continued  to  a  great  extent  under  the  royal  system,  have  in  fiict  JSvced  a  number 
of  manufrMstures  which  could  not  odierwise  have  withstood  British  competition. 

Silk  has  been  lon^  one  of  the  most  prominent  objects  of  French  manu&cture.  Even  the 
revocation  of  the  edict  of  Nantes,  though  it  drove  many  of  the  most  industrious  citizens  out 
of  the  kingdom,  left  that  branch  of  industry  still  very  flourishing.  It  sufiered  more  finom  the 
dreadfiil  calamities  which  befell  Lyons,  its  chief  seat,  during  the  height  of  the  revolutioDaiy 
mania.  The  15,000  establishments  that  existed  in  1788  for  the  manufiicture  of  silk,  were 
reduced  m  1800  to  3500;  but  amounted,  in  1831,  to  about  15,000,  employing  above  21JQ00 
workmen.  It  is  chiefly  in  cloths  that  this  city  excels  all  others,  both  as  to  the  brilliancy  of 
the  dyes,  and  the  richness  and  beauty  of  the  stu^  Nismes  excels  in  taffetas,  mixed  silk 
and  cotton  stufK,  gauzes,  and  crapes ;  Tours  in  fijmiture  8tuf& ;  Avignon  in  satins,  levan- 
tines,  &c.  The  Cevennes  are  famous  for  bonnets,  while  almost  aJl  the  silk  ribands  are  fiifari- 
cated  in  the  department  of  the  Loire.  The  entire  vidue  of  the  manu&cture  is  estimated  at 
125,000,000  francs,  of  which  30,000,000  is  exported. 

The  woollen  manufacture  is  still  more  extensive  and  valuable  than  that  of  silk.  The 
woollens  of  France  are  either  very  coarse  or  very  fine ;  the  former  aro  established  chiefly  in 
the  hilly  tracts  of  the  soutlicm  border,  where  the  sheep  yield  abundance  of  coarse  wool,  and 
the  shepherds  spend  the  leisure  of  winter  in  working  it  up  into  serges,  friezes,  and  similar 
stufik  On  the  other  hand,  at  Sedan,  Louviers,  Abbeville,  are  manu&ctured  finer  cloths 
tlian  any  of  those  of  Britain,  though  the  latter  produces  a  much  larger  quantity  of  good  and  sub- 
stantial cloth.  Although  France  produces  84,000,000  Iba  of  wool,  she  yet  imports  to  the 
value  of  12,000,000  or  14,000,000  of  firancs :  Chaptal  estimates  the  whole  unmanu&ctured 
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wool  at  93,000,000  francs,  and  the  finiahed  work  at  288,000,000,  of  which  the  exports 
amount  to  about  2&,0U0,000. 

The  making  of  linen  is  as  widely  scattered  as  the  culture  of  hemp  and  flax.  The  coarse 
cloths  are  chiefly  &bricated  by  the  peasantnr,  each  out  of  the  produce  of  his  own  little  patch 
of  land.  There  are,  however,  larg^e  manunctures  of  plain  useful  clotli  in  Normandy  and 
Dauphine,  the  latter  from  hemp;  and  great  quantities  oi  sailcloth  are  made  in  the  maritime 
coantriea  In  the  departments  along  the  Belgic  border  Uiere  are  extensive  fiibrics  of  lawns, 
cambrics,  and  lace;  which  last,  though  not  of  equal  reputation  with  that  of  Brussels  and 
Mechlin,  forms  yet  an  important  object  of  trade.  We  may  reckon  the  raw  material  of  hemp 
at  37,000iX)0  firancs;  the  finished  manufacture  at  nearly  110,500,000;  flax,  raw  material, 
20,000,000,  the  finished  ftfaric,  75,000,000.  The  exportation  is  about  37,500,000,  aknost 
wholly  of  the  finest  kinds  of  the  manufacture. 

The  cotton  manufiicture  was  established  in  Fruice  during  the  continental  system ;  and 
has  been  propped  up  since  the  restoration  of  the  Bourboos  by  the  prohibition  of  importation 
from  abroad.  In  1810  the  imports  of  raw  cotton  amounted  to  above  25,0000000  lbs.,  and 
during  the  next  isa  years  thev  were  more  than  doubled.  But  the  high  price  of  machinery 
in  France,  the  scarcity  of  coal,  and  the  want  of  skill  on  the  part  of  the  workmen,  seem  to 
oppose  almost  insuperable  obstacles  to  the  further  progress  of  tne  manufacture.  It  is  at  pre- 
sent in  a  very  depressed  stale,  and  the  following  account  shows  that  it  has  been  nearly  sta- 
tionary during  the  last  ten  years  >^ 

Imports  of  Cotton  Wool  into  Frtmce^ 

1887 87.185.100 

1898 01.830,000 

18S9 73,000.000 

1830 84.835.000 

1831 : 05,517,900 

Jin  1834,  it  again  rose  to  270,674  bales,  or  about  73,250,000  lbs. ;  and  in  1835,  to  314,350 
es,  or  about  94,000,000  lbs.— Am.  En.] 

Of  the  secondary  objects  of  manufiicture,  that  of  leather  is  perhaps  the  most  extensive, 
thooffh  not  peculiarly  French.  It  is  supposed  that  in  France  the  annual  product  amounts  to 
857,000  cow-hides;  110,000  horse-hides,  and  2,032,000  calf-skins.  There  are  31,000  shoe- 
makers in  Paris,  who  make  upwards  of  eight  millions  of  pairs  of  shoes  yearly,  not  only  for 
the  city  itself,  but  the  provinces,  and  even  foreign  countnes.  Chaptal  reckons  the  whole 
produce  of  tanning,  currying,  shoemaking,  and  all  nrocesses  connected  with  leather,  at 
143,000,000  francs.  Hard  soap  was  formerly  suppliea  by  Marseilles  to  all  France  and  the 
colonies,  but  its  produce  of  225,000  quintals  is  now  reduced  by  a  third ;  owing  partly  to  the 
reduction  of  the  odonial  demand,  and  partly  to  the  more  general  diffusion  of  the  manu&cture. 
It  is  thought  still  to  amount  to  30,000,000  francs.  Starch,  including  hair-powder,  may  amount 
to  18,000,000  pounds.  There  are  sundry  little  matters  of  jewellery,  trinkets,  fbmiture,  per- 
fiunery,  scented  waters,  volatile  salts,  which  elsewhere  are  only  petty  trades,  but  which  taste 
and  fibshion  in  Fhrance  raise  to  the  dignity  of  manufactures,  the  whole  produce  of  which  is 
reckoned  at  upwards  of  100,000,000  firaincs.  Crystal,  glass,  and  pottery  are  branches  in 
which  the  French  have  recently  made  great  progress;  and,  from  being  dependent  on 
fbreigners  for  these  articles,  are  now  able  to  export  them.  The  first  two  Iminches  are  esti- 
mated at  21,000,000 ;  porcelain  made  at  Sevres  and  other  places,  at  5,000,000 ;  pottery  in 
imitation  of  English,  a  little  more;  coarse  pottery  fotr  the  lower  ranks,  15,000,000. 

Mineral  kingdom.  France  yields  in  abundance  the  most  solid  and  useful  of  all  metals, 
iron.  There  are  about  400  forges  in  the  kingdom,  cHiefly  in  the  Pyrenean  and  Alpine  de- 
partments, and  along  the  heads  of  the  Mame,  the  Moselle,  and  the  Sa6ne. 

The  produce  which  M.  Chaptal  reckoned  only  81,000,000  kilogrammes,  had,  according  to 
M.  Dupm,  risen  in  1825  to  161,000,000  (about  161,000  tons),  the  value  of  which  would  be 
about  75,000,000  francs.  >  Chaptal  supposed  the  workmanship  bestowed  even  on  the  smaller 
miantity  produced  in  his  time  sufiicient  to  raise  the  value  to  200,000,000  francs.  Nearly  all 
tne  copper  and  lead  employed  in  France  is  imported  from  abroad.  Salt  is  extracted  on  the 
southern  coast  from  sesrwater  evaporated  by  the  heat  of  the  sun,  and  in  the  north  fit>m 
hrine-eprings  artificially  evaporated.  During  the  period  when  salt,  relieved  from  the  old 
oppressive  monopoly,  was  left  entirely  fi-ee,  its  production  and  use  rose  to  the  extraordinary 
hei^t  of  opwuds  of  20  millions  of  quintals.  Since  the  re-establishment  of  the  tax,  it  has 
fidlen  to  not  quite  two  millions;  upon  which  there  is  paid  a  doty  of  45,000,000  francs.  This 
astonishing  diminution  seems  chiefly  owing  to  the  disuse  of  it  in  agriculture ;  a  circumstance 
however  very  injurious  to  that  branch  of  industry.  Other  mineral  products,  with  their  sup- 
posed value,  are,  alum,  2,500,000 ;  saltpetre,  3,000,000 ;  nitric  acid,  6,000,000 ;  muriaUc 
acid,  250,000. 

The  total  value  of  the  products  of  the  mines  and  manufactures  of  France  is  estimated  at 
2,000,000,000  francs.  The  particulars  are  about  450  millions  of  home  raw  materials ;  225 
millions  of  foreign  nw  materials;  000  millions  of  workmanship;  225  millions  of  general  ex- 
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ra|M]i%  lightnig^,  iotoreit  of  fijred  capital;  200  mniioM 
oT  the  muni&ctDrer. 

The  coDimefte  of  Vnaeet  iriiile  aU  the  other  bnachea  of  indoatry  were  thus  advandng', 
haa  peiceptifalr  declined.  It  waa  reduced,  indeed,  to  a  atate  of  temporary  «»t«tii;i«fr;n»^  \gy 
the  violent  policj  of  Napoleon,  who  afaaolatelj  lined  the  ooaat  with  troopa,  that  not  a  single 
veaael  migfat  enter.  Thna  all  the  oommemal  tiea  of  FVanoe  were  broken,  every  dumnel 
cloaed  by  which  ahe  waa  accnatomed  to  exchange  her  commoditiea  with  those  of  foreign 
ooontriea.  Indeed,  the  anti-ooaimercial  apiht  aeema  to  have  become  rooted  in  the  mind  of 
the  nation ;  and  when  we  find  even  the  enli^toied  m^  of  Chaptal  extolling  the  prohibi- 
tory system,  and  conaidering  eveir  thing  aa  a  aoorce  of  loas  to  France  whicE  she  miports 
fiom  abroad,  there  can  appear  little  proroect  of  anv  amendment  That  writer  considers  the 
year  1780  as  the  most  flourisfaing  period  of  French  coomierce ;  when  the  exports  amoonted 
to  i^aOdftOOL  sterling,  and  the  importa  to  26.500,0001.  Thia  extiaoidinaiy  excen  of 
inqiortB,  a  result,  according  to  old  ideas,  considered  ao  disastrooa,  he  explains  l^  ofaserviraf, 
that  the  imports  include  ten  millions  finom  the  ookmiea,  while  the  exports  tiiither  were  amy 
fiior,  and  also  two  mill  inns  and  a  half  in  gold  and  ailver.  Whether  this  explanation  be  sound 
or  otherwise,  we  have  no  idea  that  there  could  be  any  permanent  or  extensive  di£ference  be- 
tween the  two  branches.  Chaptal  has,  with  grie(  declined  to  give  any  record  of  the  feeble 
eflbrts  at  revival  made  by  the  French  commerce.  Since  the  ^ypearance  of  Chaptal'a  work, 
however,  it  has  considerably  improved.  In  1827,  the  import  trade  was  carried  out  by  9950 
vesRla,  under  the  French  flag,  tonnage  953,000,  value  of  cargoes  290,140/)00  francs;  and 
by  4499  foreign  vessels,  toonafe  474,000,  value  of  cargoes  196,041,000  franca  There  were, 
beaidea,  imported  by  hmd,  goods  to  the  value  of  100,021,000  francs;  making  the  imports  in 
all,  5663)2,000  franca. 

In  the  same  year  the  export  trade  was  carried  on  by  3522  French  vessels,  tonnage 
946,000,  value  of  cargoes  295,120,000  francs;  and  4141  foreign  vessels,  tonnage  also 
846,000,  value  of  caqpoes  167,728,000  franca.  The  exports  by  land  amounted  to  156,767,000 
francs;  making  in  all,  550,615,000  franca. 

The  fikDowing  was  the  value  of  the  leading  articles  of  import  and  export: — 


lUw 

Wools 

Ftoatben 

aiks 

Tttllow 

Fhiiu  to  piutt. 


Vcfetabteju 
Oila,  aot  for  ftmd. . 

Medicines 

Wood 

'  .  orammeBtal. 

Renip 

Flax 

Cotton 

Genu 

BulplMir 

Coal 


Cast-iron  .... 

Cj>pper 

Tin 

Potash 

Indigo 

Hofses 

Sheep 

Horned  cattle 
Butter 


Grain 

Che(*ee 

Fruits 

Bugar 

Coflbe .' 

Btraw-hats 

Linen,  orbempstoA,. 
Mercery 


8,700,000 

11.140,000 
1,560.000 

aSJ27O,00O 
8,500,000 
1,S90,000 
7,650,000 
3,870,000 

91.430.000 
8,130.000 

I7.0UO,000 

8,900,000 

4;2]0,000 

56.000 

51,910,000 
8,800.000 
1,890.000 
8,080.000 
1,170.000 

o.no.ooo 

8,130.000 

3,480,000 

14,880,000 

3,360,000 

6,400,000 

9J90.000 

1,900,000 

3330,000 

7,150.000 

3.14O.O0O 

16.900.000 

36,000,000 

10,000.000 

4.550.000 

15.880,000 

8,170,000 


Psrafltnft 8,300jOOa 

8,180,000 

1,990,000 

Mnles 4,840.000 

Bheep 1.480,000 

Homed  cattle 8ySaD.Q0O 

ReflnedsQsar 4^590,000 

Wine,  ordinary 41.510,000 

^,li<|aeun 5,790,000 

Brandies 98,970,000 

Straw-hata Sj090.flOO 

Porcelain 3,680,000 

Glass 8,600.000 

French  books 3,140,000 

Paper • .-    3,960,000 

Perfumery 5^390,060 

Cloths,  wool 96.990.000 

^.silk 90.800,000 

^.ribands 84,380.000 

,  cotton 46,080,000 

.  linen 17.379,000 

Cambric  and  lawn 16«S80,000 

Plaque 3,170,000 

Clock  and  watch-work 4^840,000 

TaUetterie 3,790,000 

Mercery 6^680.000 

Modes 9^,000 

MadecloUies 6,480,000 

Pariaian  articles 


Mercantile  navy.    In  1827,  the  meicantile  navy  of  France  consosted  of  14,590  vessels, 
of  the  buiden  of  700,000  tons.    Of  these  there  belonged 


SblfL 

Bordeaux 431 . 

Marseilles 711 . 

Hairre 350  . 


.77.000 
.65,000 
.02,000 


Nantes ...5.17. 

Rouen 854. 

Dunkirk 


.564KO 
.98,000 
.17.500 


The  interior  commerce  most  be  very  extensive,  though  it  is  difficult  to  estimate  its  amount, 
as,  notwithstanding  considerable  advantages  for  navigation,  the  bulk  of  it  is  carried  on  by 
land.  The  old  medium  cf  fairs  has  been  not  only  preserved,  but  greatly  extended.  M.  Bottin, 
upon  documents  furnished  by  the  minister  of  the  interior,  calculates  that  there  are  26,314 
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fi&in  in  France.  Some  of  these  are  held  on  the  frontier  of  a  province  or  kingdom,  others 
round  a  ffreat  cathedral  or  noted  place  of  pil^image ;  some  at  the  foot  of  high  mountains  on 
the  meltmg  of  the  snows,  which  have  kept  the  inhabitants  imprisoned  for  several  months. 
Sometimes  they  open  with  burlesque  representations,  as  procesBions  of  giants,  of  flying 
dragons,  or  monstroos  fishes.  The  fair  or  Longchamps,  held  in  spring  at  Paris,  those^ 
Beaucaire  in  Langiedoc,  and  of  Guibra^r  in  Normandy,  are  the  most  extensive. 

The  canals -of  Frsnce  were  long  entirely  undertaken  by  the  government,  which  carried 
on  these  works  with  some  spirit  The  earliest  was  the  Canal  of  Briare,  to  unite  the  Seine 
and  the  Loire.  It  is  about  38  mUes  long,  4  feet  deep,  has  40  locks,  and  cost  1,000,000 
francs.  The  canal  of  Languedoc  is  on  a  much  greater  scale,  and  was  considered  in  its  day 
a  stupendous  undertaking.  It  was  intended  to  unite  the  Mediterranean  with  the  Atlantic, 
and  is  170  miles  long,  6i  feet  deep,  with  100  locks.  The  cost  was  32,000,000  francs,  which 
would  have  been,  at  least,  doubled  had  the  work  been  executed  in  the  present  day.  It  was 
considered  the  lamst  canal  in  Europe,  till  it  was  eclipsed  by  the  Caledonian,  which  is  three 
times  as  deep,  and  admits  ships  of  war ;  whereas  the  canal  of  Languedoc  has  aflS>rded  ft 
mere  inland  navigation,  along  which  pass  1900  vessels  of  100  to  120  tons;  but  it  has  not, 
for  the  most  common  merchant-vessels,  superseded  the  necessity  of  going  round  by  the 
Straits  of  Gibraltar.  The  Canal  of  the  Centre,  joinin£[  the  Sadne  and  the  Loire  by  a  line 
of  70  miles,  was  completed  ill  1703,  at  an  expense  of  10,000,000  francs;  but  only  6  feet 
deep.  The  Canal  of  Picardy,  from  the  Oise  towards  Lille,  remarkable  fyr  its  long  tunnel 
near  St  Quintin,  was  completed  in  1610,  at  an  expense  of  10,800,000  francs.  Still,  France, 
in  this  grand  national  improvement,  remained  ftr  behind  England,  which,  by  M.  Dupin*s  es- 
timate, made  a  few  veais  ago,  had  more  than  four  and  a  half  times  as  much  canalization  in 
proportion  to  its  surnce.  Very  recently,  however,  France  has  displayed  an  extraordinary 
activity  in  planning,  and  a  considerable  diligence  in  executing,  designs  of  this  nature.  This 
too  has  been  displayed  not  by  government  only,  but  by  private  associations,  asking  only  aid 
and  advances  from  the  state.  Independent  of  the  finished  works  above  stated,  twelve  great 
new  canals  are  in  progresa  These  are, — 1.  The  Canal  Montieuri  joining  the  Rhine  and 
the  Shone  by  the  Sa6ne  and  the  Doubs;  length  180  miles.  2.  Of  Burgundy,  joining  the 
Sa6ne  to  the  Loire  by  the  Yonne,  145  miles.  3.  Of  Angoul^me,  making  the  Somme  navi< 
gable  to  Amiens.  4.  A  lateral  canal  along  the  Loire,  to  avoid  the  difficulties  of  its  navi^ 
tion,  from  Dikm  to  Briare,  120  miles.  5.  From  Nantes  to  Brest,  with  a  view  of  provisioning 
the  ports  of  Britany,  220  mile&  &  Of  Ille  et  Ranee,  joiningNantes  to  Brest  and  St  Male. 
7.  Of  Nivemais,  joining  the  Yonne  to  the  Loire.  8.  Of  the  jOuke  of  Berri,  joining  the  Cher 
to  the  Upper  Loire.  9.  Ardennes.  10.  Blanet  11.  Aries.  12.  Oise.  Several  canals,  on 
a  still  more  magnificent  scale,  have  been  recently  contemplated,  and  what  the  French  call 
the  studiei  of  Uiem  are  even  &j  advanced ;  but  no  part  of  the  works  has  yet  been  com- 
menced. Doubts  are  even  entertained  if  they  will  repay  the  immense  expense  required  for 
their  completion.  The  principal  of  these  are, — 1.  A  maritime  canal  from  Paris  to  the  sea, 
avoiding  the  circuitous  navigation  of  the  Seine,  and  admitting  ships  of  large  burden  to  that 
capital.  The  estimate  is  150,000,000  firancs,  and  1,500,000  fi:ancs  for  a  harbour  at  Paris. 
2.  A  canal  from  Paris  to  Strasburg ;  which  would  become,  as  it  were,  the  French  Grand 
Trunk,  and  might  easilv  be  extended  to  the  Danube.  The  length  would  exceed  300  miles. 
1.  The  Pjrrenean  Canal,  firom  Toulouse  to  Bayonne,  forming  a  more  direct  communication 
fimn  sea  to  sea  than  at  present    Length,  210  miles. 

The  roads  of  France,  at  least  the  high  roads,  have  been  chiefly  supported  by  government. 
They  are  broader,  more  spacious,  more  direct,  and  on  the  whole  of  grander  aspect,  than  the 
English  roads ;  but  they  have  not  been  kept  in  such  ^[ood  condition  for  travelliujg.  Roads 
have  been  made  and  repaired  rather  for  political  and  military  purposes,  from  solicitation  and 
&voar,  than  for  objects  of  real  utility.  The  system  seems  to  have  been,  to  neglect  them  as 
long  as  possible,  till  the  clamour  of  the  district  became  irresistible,  and  then  to  give  them  a 
thorough  repair;  to  which  Dupin  justly  prefers  the  systen^  of  keeping  roads  constantly  in  a 
good  state  by  small  repairs  as  the  necessity  arises.  The  French  rosds,  however,  have  been 
greatly  improved  since  1810,  and  the  maintenance  of  a  great  proportion  of  them  has  been 
undertaken  by  the  departments ;  so  that  they  are  now  divided  into  royal  and  deoartmental. 
The  royal  roads,  m  1828»  extended  8631  leagues,  and  there  was  expended  on  them 
199,000,000  fhmcs;  bat  this  was  chiefly  on  repairing  and  extending  different  parts  of  them. 
It  was  thus  divided : — 


ToDiftioUin  4905  totfaw.  com •''^•SS 

ToreMtr        Sl«    ditto 61,051.000 

Toeomptetc     814    ditto i^iS^fiS? 

Tbopen  445   ditto ?i»!S!'!S 

Works  of  art 50.e00,«00 

109,463,000 

The  departmental  itxids,  in  1828,  extended  7704  leagues,  of  which  0040  had  been 
opened,  and  to  complete  the  remainfaig  1004  would  require  an  expenditure  of  112,000,000 
francs. 
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There  are  levenl  rail-raeds  in  FVance,  bat  of  no  great  extent;  the  principal  are  ibat  of 
Andrezieux  and  Roanne,  50  miles  in  length ;  that  of  St  Etienne  and  the  Loire,  15  miles ; 
and  that  of  St  Etienne  and  Lyons,  45  miles. 

Of  the  bridges  of  France  several  are  handsome,  as  those  over  the  Loire  at  Orleans, 
Tours,  and  Nantes ;  over  the  Seine  at  Paris,  Neuilly,  and  Rouen ;  over  the  Rhone  and 
Sa^ne  at  Lyons ;  and  over  the  Garonne  at  Bordeaux.  Bridges  of  suspension  have  been  con- 
structed at  Paris  in  finont  of  the  H6tel  des  Invalides,  and  over  the  Rhone,  between  Tain  azid 
Toumon.    These  operations  have  been  entirely  in  the  hands  of  government 

Sbct.  VL— OivtZ  mnd  Soeitd  State. 

The  population  of  France,  which  in  1780,  by  the  enquiries  of  Necker,  appeared  to  be 
24,800,000,  was  found  by  the  census  of  1701  to  amount  to  26,808,000;  by  that  of  1817,  to 
upwards  of  29,000,000;  and  by  that  of  1820-21,  to  80,610,000,  including  Corsica  and  the 
army.  According  to  the  royal  ordonnance  of  March  15th,  1827,  it  amounted  to  81351,545. 
There  were  in  that  year  965,634  births;  of  which  896,329  were  legitimate,  and  67,805  ille- 
gi^mate.  The  births  consisted  of  498,187  boys,  and  467,447  girls.  The  marriages  were 
229,613,  the  deaths  772,428.  At  an  average  the  proportion  <^  male  births  in  France  to  female 
births  is  as  16  to  15 ;  the  marriages  are  to  the  population  as  1  to  188;  the  births  are  to  the 
marriages  nearly  as  4  to  1 ;  and  to  the  population  as  1  to  81.53 ;  the  deaths  are  to  the  popu- 
lation as  1  to  39.4.  The  extraordinary  improvement  since  1780  in  the  condition  of  the  pleople 
is  obvious  from  the  &ct  that  at  the  last-mentioned  period  the  deaths  were  to  the  whole  popu- 
lation as  1  to  80.2 :  so  that  while,  in  1780,  one  individual  died  annually  out  of  every  80 
individuals,  in  1832  one  only  died  out  of  about  39.* 

The  French  national  character  has  very  marked  features,  and  has  been  the  object  of 
mingled  admiration  and  contempt  to  the  neighbouring  nations.  In  the  eyes  of  Frenchmen* 
especially  of  the  old  school,  la  belle  France  is  the  centre  of  all  that  is  refined  and  poliahed 
in  human  existence,  and  whatever  lies  beyond  its  sphere  is  marked  with  a  deep  taint  of  bar- 
barism ;  while  their  rougher  neighbours  brand  them  as  artificial,  efieminate,  and  frntastk. 
The  art  of  living  in  society  seems  certainljr  carried  to  greater  perfection  than  in  any  other 
country ;  and  the  manners  are  characterised  by  a  peculiar  gaiety,  amenity,  and  courtesy. 
The  polish  of  the  higher  ranks  seems  to  have  descended  even  to  the  lowest  circles.  "  The 
man  who  breaks  stones  upon  the  road  takes  (^  his  hat  to  the  woman  that  leads  her  cow  in  a 
string;  the  tinker  and  the  shoeblack  whip  off  their  hats  to  each  o&er.'^  A  certain  openness 
and  kindness  of  disposition  is  certainly  evinced  in  the  custom  of  whole  families,  with  married 
sons  and  daughters,  continumg  to  dwell  under  the  paternal  roof.  The  Frenchman  lives  as 
it  were  in  public :  his  house,  tor  a  part  of  the  day,  is  cn>en  to  a  large  circle  of  acquaintance. 
He  enjoys  society  without  expense  and  ceremony.  He  resorts  habitually  to  the  theatre* 
spectacles,  and  scenes  of  public  amusement  In  more  serious  points  of  view,  the  French 
possess  estunable  qualities.  Intoxication  is  a  vice  confined  to  the  lowest  ranks;  and  swear- 
ing is  repelled  at  least  as  a  mark  of  barbarism.  The  French  are  ingenious,  acute,  active,  and 
intelligent  If  they  have  not  what  can  strictly  be  odled  patriotism,  they  have  at  least  a 
very  stron£[  natimial  feeling.  To  exalt  the  glory  and  promote  the  influence  of  France,  is  the 
prevailing  impulse  which  actuates  the  mind  of  almost  every  Frenchman.  It  is,  however, 
alleged,  that  there  is  a  want  of  that  sterling  principle,  that  openness  and  integrity,  which 
ferms  the  boast  of  the  English  character.  Dissimulation  ana  insincerity  seem  widely  dif- 
fused through  the  intercourse  of  the  higher  ciroles.  The  honesty  of  the  lower  classes  is, 
however,  remarkable ;  and  the  system  of  higgling  in  shops,  is  a  consequence  of  the  contracted 
state  of  commerce.  The  deportment  of  die  female  sex,  however  embellished  by  toumure^ 
and  the  graces,  does  not  acc(»d  with  our  ideas  of  social  and  domestic  pronriety.  The  young 
ladies  are  strictly  watched,  and  held  in  almost  monastic  seclusion ;  but  tne  era  of  marriage 
is  the  ragnal,  if  not  of  positive  irregularity,  at  least  of  a  system  of  regular  flirtatioo,  which 
we  cannot  reconcile  to  the  conjugal  and  matronly  character.  It  is  probable,  however,  that 
the  impression  of  the  general  dusoluteness  of  French  manners  has  been  chiefly  derived 
from  the  opulent  circles  of  the  capital;  while,  as  a  late  writer  has  observed,  Paris  and  the 
provinces  form  entirely  separate  worlda  Among  the  peasantry,  and  even  among  the  trading 
class  in  the  cities,  there  appears  to  be  much  uiat  is  respectable  and  amiable.  The  great 
activitjT  and  prominent  station  of  the  female  sex  are  everywhere  conspicnous :  they  are  seen 
managing  the  shops,  carrying  on  great  manufiictories,  and  joining  in  the  hardest  toils  of  the 
loom  and  the  field.  It  is  not  at  all  uncommon  upon  a  faxm  to  see  the  master  sowing,  his 
wife  guiding  the  plough,  and  a  fine  girl  filling  the  dung^t^art  Such  avocations  divest  the 
fair  sex  in  ue  provinces  of  any  great  portion  of  beauty.  Indeed,  the  gay  hilarity  of  the 
French  character  does  not  seem  quite  so  universal  as  is  generally  supposied.  Travellers  in 
the  sooth,  fixim  Arthur  Young  to  those  of  later  date,  complain  rather  of  a  singular  gravity 
and  taciturnity.     Mr.  Matthews  remarks  in  his  **  Diary  of  an  Invalid,^  that  a  very  ooo- 
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siderable  change  of  maxmen  has  taken  place  since  the  Revolution.  All  the  distinctiona  of 
rank  have  heen  cut  down  like  the  old  trees  of  the  forest,  and  the  new  generation,  like  the 
coppice,  are  all  on  a  level  ^  You  will  seek  in  vain,*'  he  says,  ^  for  that  high-bred  polish  of 
manners,  which  has  been  so  much  boasted  as  peculiar  to  the  haut-tan  of  France.  A  re- 
publican spirit  prevails,  and  shows  itself  in  an  mdependent  roughness  of  manner,  savouring 
of  san»«ulottism.'* 

The  Roman  Catholic  has  been  the  ruling  religion  in  France,  ever  since  the  fatal  issue  of 
the  long  struggle  for  religious  liberty.  Previously  to  the  Revolutbn,  however,  a  general 
scepticism  pervaded  all  tne  well-informed  classes,  both  as  to  the  Catholic  tenets,  and  as  to 
religion  in  genenl.  This  was  doubtless  one  great  cause  both  of  the  Revolution  and  of  many 
of  uie  frtal  and  disastrous  aspects  which  it  assumed.  A  furious  anti-religious  fanaticism 
reigned ;  all  form  of  public  worship  was  suspended,  and  even  prohibited ;  the  churches  were 
rifled  and  defiused  in  a  barbarous  manner.  At  this  time  the  vast  domains  of  the  church,  by 
which  so  many  dignitaries  and  so  many  convents  were  supported  in  splendour,  were  voted 
the  property  of  the  nation,  and  sold  at  a  loW  price  to  supply  its  necessities.  Napoleon  had 
the  merit  of  re-establishing  religious  worship,  and  on  a  very  liberal  footing;  an  allowance 
being  made  for  the  support  of  the  Protestant  clergy,  proportioned  to  the  number  who  still 
hold  that  &ith,  and  who  amount  to  about  1,500,000.  As  all  the  former  funds  however  had 
disappeared,  the  estltblishment  is  supported  out  of  the  public  revenue,  and  is  frugal,  and  even 
scan^,  both  as  to  numbera  and  salary.  ,  In  1831,  there  were  four  cardinals,  ten  archbishops, 
and  sixtv*«ix  bishops.  After  the  intermediate  classes  of  vicars  and  canons  come  the  cures, 
or  parish  priests,  amounting  to  9000,  with  incomes  of  1000  or  1500  francs;  but  the  chief 
labour  devolves  upon  23,0(W  destervanM,  or  actinjpr  curates,  who  starve  upon  400  or  000 
francs  a  year  with  the  addition  of  onlv  some  small  foes.  The  whole  church  expenditure,  in 
182S,  amounted  to  1,575,000  livres,  but  in  18S2  was  reduced  by  a  third  ;  and  the  church 
has  been  in  a  somewhat  unsettled  state.  The  Bourbons  were  supposed  to  aim  at  restoring 
it  to  all  its  former  power,  splendour,  and  privilege;  a  course  viewed  with  extreme Jealousnr 
by  the  republican  party.  The  high  church  party  endeavoured  to  remedy  the  deficiency  of 
the  establishment  by  sending  sound  missionaries  who  were  listened  to  by  the  people  with 
aithusiastic  detiffht  The  author  of  **  Four  Years  in  France"  mentions  one  who  in  depart- 
ing finom  a  city  nad  his  cassock  torn  off  his  back,  and  cut  into  pieces  to  be  distributed  as 
relics.  The  liberals  deride  them  as  ignorant  fonatics ;  but  some  travellers  who  cannot  be 
charged  with  superstition,  report  them  as  displaying  a  good  deal  of  natural  eloquence,  and 
that  their  doctrines  appeared  really  vei^  edifying,  smce  many  persons  who  had  been  ffuilty 
of  thefts,  even  at  remote  periods,  were  induced  by  them  to  come  forward  and  make  confession 
and  restitution. 

The  intellectual  character  of  the  French  has  been  brilliant,  and  since  the  age  of  Louis 
XIV.  has  had  a  powerfol  influence,  in  matters  of  taste,  on  the  ffeneral  literature  of  Europe : 
that  prince,  ambttioos  of  glory  in  every  form,  extended  a  munificent  patronage  to  letters  and 
arts.  The  French  Academy,  though  its  exidowments  were  not  very  splendid,  and  though 
intrigue  often  influenced  its  admissions,  gave  a  fixed  and  high  place  in  society  to  men  of 
letters ;  who,  amid  all  the  frivolity  of  French  character,  were  received  even  among  the  highest 
ranks  with  a  distinction  not  accorded  to  them  in  any  other  modem  country.  The  aim  of 
Louis  to  make  the  F^rench  a  sort  of  universal  language  was  in  a  ^eat  measure  successful; 
it  became  the  established  dialect  at  all  the  courts,  and  the  chief  medium  by  which  the  different 
nations  communicated  with  each  other.  The  departments  in  which  the  writers  of  that  affe 
excelled,  were  chiefly  pulpit  eloquence,  poetry  of  a  light  and  satirical  character,  and  the 
drama  in  a  somewhat  fettered  and  artificial  form.  The  writers  of  the  following  age  took  a 
bolder  and  more  varied  fiight,  and  sought  to  turn  the  opinion  of  mankind  into  new  channels 
npcm  all  subjects.  The  wit  and  varied  talent  of  Voltaire,  the  eloquence  of  Bufibn  and  Rousseau, 
the  comprehensive  views  of  Montesquieu,  and  the  science  of  D*Alembert,  gave  a  new  turn 
to  the  ideas  of  tiie  thinking  world  throughout  Europe.  These  writers,  with  their  succeasorr 
of  the  same  school,  had  a  powerful  influence  in  bringing  on  this  revolution,  in  the  ruins  of 
which  several  of  them  were  buried.  Learning  was  for  some  time  almost  extinguished  in 
France ;  but  as  soon  as  the  revolutionary  frenzy  abated,  the  National  Assembly  constituted 
a  new  body  called  the  National  fiistitute,  round  which,  under  the  changed  appellations  of 
Imperial  and  Rc^,  all  the  highest  names  in  science  have  since  continued  to  rally.  The 
French  during  this  period  did  not  shine  in  poetry  or  general  literature ;  but  in  mathematics, 
physics,  and  chemistry,  the  labours  of  Lavoisier,  Laplace,  Lalande,  Chaptal,  and  a  number 
of  others,  have,  notwithstanding  the  powerful  rivalry  on  the  other  side  of  the  Channel,  raised 
them  perhaps  to  the  very  first  place.  Recently  France  has  produced  some  very  eminent 
historians,  and  popular  poets  of  apeculiar  character ;  there  has  been  also  a  remarkable  exten- 
sion of  the  habits  of  reading.  Tne  periodical  sheets  printed  were  in  1814  only  45,000 ;  in 
182(9,  they  were  144,000.  The  most  solid  and  useful  branches  also  are  those  which  have 
most  increased,  as  appears  from  the  following  table,  formed  by  M.  Dupin : — 
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The  literary  and  scientific  collections  of  Paris  are  the  most  splendid  in  Eon^ :  the  royal 
Hhrary  containU  800,000  printed  volumes,  100,000  manuscripts,  5000  volumes  of  engravings,, 
and  1,000,000  historical  documenta  There  are  sixteen  other  libraries  in  Paris,  cootaining' 
800,000  volumes.  The  Museum  of  Natural  History  and  the  Jardin  des  Plantes  are  equally 
copious  in  their  respective  departmenta  All  these  are  opened  to  the  public  in  the  most 
liberal  manner.  The  provincial  collections  are  also  respectable,  though  thej^  do  not  equal 
those  of  the  minor  princes  of  Germany ;  and  France  is,  on  the  whole,  less  rich  in  this  species 
of  treasure. 

Amon^  the  establishments  fi>r  public  education  in  France,  the  universities,  which  aie 
twenty-siz  in  number,  hold  the  first  rank.  That  of  Paris  is  perhaps  the  most  celebrated  in 
Eurc^w,  and  was,  even  in  the  dark  ages,  the  grand  theatre  of  those  dialectic  combats,  which 
then  usurped  the  honours  of  science.  Though  destroyed  during  the  fiiiy  of  the  Revolutaan, 
it  has  been  re-established  on  a  great  scale,  and  with  a  larger  appointment  of  pnrfessora  than 
any  other  in  Europe ;  it  attracts  students  from  every  part  or  the  kinffdooi,  as  none  of  the 
rest  enioy  equal  repute,  and  indeed  bear  at  present  only  the  name  of  academiesi  The  Xfcess, 
now  called  royal  colleges,  are  an  institution  of  Napoleon ;  the  expense  of  board  and  ednca- 
tion  is  fi'om  350  to  750  francs  a  year ;  but  they  enjoy  a  very  unwarrantable  monopoly  of  the 
right  to  teach  Latin;  they  were  attended,  m  1825,  by  10,000  pupils.  Primary  schools 
intended  for  the  general  instruction  of  the  people  amounted  in  1825  to  2^900,  and  were 
attended  by  116,000  scholara  Lancasterian  schools  have  since  been  introduced,  and 
amounted  in  1820  to  800,  attended  by  80,000  scholars.  M.  Dupin  remarks  striking  local 
diflerences  in  this  respect  In  the  north,  13,000,000  of  inhabitants  send  to  school  740,000 
children ;  while  in  the  south,  18,000,000  send  only  375,000 :  even  in  the  south,  the  propor- 
tion is  largest  in  the  districts  least  favoured  by  nature,  the  Upper  Alps  and  the  Upper 
Pyrenees;  while  in  Touraine,  emphatically  called  the  garden  of  France,  it  is  only  one  in 
229.  All  these  establishments  are  under  the  patronage  and  control  of  the  government,  which 
grants  annually  about  5,000,000  francs  for  their  support* 

The  fine  arts  were  zealously  promoted  by  the  regent  duke  of  Orleans,  and  by  Louis  XIV. ; 
and  though  they  never  reached  the  splendour  of  the  Italian  or  even  of  the  Flemish  schools^ 
vet  they  could  boast  several  masters  of  the  first  class ;  the  Poussins  and  Claude  Lorraine, 
having  fixed  their  residence  and  even  found  their  scenery  in  Italy,  became  half  Italian.  Le 
Brun  and  Le  Sueur  were  the  chief  artists  decidedly  French :  of  whom  the  former  enjoyed 
the  favour  of  the  king,  and  the  chief  direction  of  the  great  woarka ;  but  the  latter  has  been 
pronounced  by  posterity  to  be  his  superbr.  After  this  me  French  school  sunk  greatly,  and 
was  employed  m  delineating  only  Uie  artificial  forms  of  court  society ;  but  within  the  last 
thirty  years  a  new  school  hi^  sprung  up,  in  which  David,  Gerard,  Guerin,  Girodet,  and  their 
followers  have  sought,  not  without  success,  to  imitate  the  highest  classical  models.  The 
French  school  has  produced  a  series  of  very  eminent  engravers ;  and  the  names  of  Desnoyers, 
Bervic,  and  Massard  still  support  its  reputation,  thoij^  it  no  longer  surpasses,  or  periiaps 
equals,  those  of  England  and  Italy.  The  French  galleries  of  art  have  passed  through 
many  vicissitudes:  t^fore  the  revolution  they  were  certainly  the  first  out  of  Italy.  During 
that  convulsion,  all  the  collections  of  Uie  princes  and  nobles  were  put  up  to  sale ;  the  entire 
Orleans  collection  was  carried  to  England ;  the  Crozat  went  to  Russia;  various  minor  col- 
lections shared  the  same  fate.  When  the  FVench,  however,  over-ran  Italy  and  the  Nether- 
lands, they  were  seized  with  the  desire  of  enriching  Paris  with  tifeasures  of  art,  and  carried 
off  whatever  could  be  removed  firom  among  the  masterpieces  of  the  Flemish  and  Italian 
masters,  and  of  ancient  sculpture.  Thus  was  assembled  in  the  Louvre  a  display  of  all  that 
is  most  brilliant  in  art,  such  as  nothing  before  existing  in  the  world  could  have  rivalled.  But 

*[It  appears  flrnm  official  documenta,  that  in  1833  the  nnnnber  of  children  between  the  ajrea  of  two  and  aix 
yean,  waa  9,744,^4,  of  whom  about  850,000  attended  infiint  Kbools ;  of  those  between  six  and  fifteen  yean,  tbece 
were  4.067.961,  of  which  8,449,735  attended  the  primary  schools ;  and  of  persons  above  fifteen,  then  were  98,000,170, 
of  whom  14,355,856  could  neither  read  nor  write ;— so  that  there  were  nearly  10,400,000  persona  above  the  ace  of 
two  vean,  who  received  no  instruction  at  all.  The  same  papen  give  the  following  sutementa  of  the  schooia 
cxiaUag,  and  of  the  number  required  to  educate  the  whole  population :-~ 

InflintSchoola 1,000  actual  number.       40,000  required  number. 

Primarydo 30.467  "  «4,984 

V^male  Workina  do.  1,000  '«  90,000  ** 

Adultdo -. 9,361  ••  54,840 


Totala. 
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a  dire  rerene  awaited  the  nation.  The  allied  annies  who  conquered  at  Waterloo,  and  thence 
advanced  to  occupy  Paris,  determined  to  exact  full  restitution  of  all  this  brilliant  booty.  The 
Yenufl,  ApoUo,  and  Tran^guration  were  sent  off  for  Rome ;  the  Descent  from  the  CrosB  for 
Antwerp;  and  numberless  other  masterpieces  were  restored  to  their  ancient  possessors.  The 
unseemly  i^ps  thus  left  were  filled  up  by  native  productions  and  others  taken  from  the 
palaces ;  and  the  g^ery  presents  a  cojup  dfaeU.  almost  as  brOliant  as  ever ;  the  intrinsic  value, 
nowever,  is  vastly  diminished ;  though  since  the  purchase  of  the  Borghese  collection  it  still 
comprises  scxne  of  the  finest  specimens  of  ancient  sculpture. 

The  houses  in  France  under  the  former  regime  presented  a  great  variety ;  for  while  the 
mansicxis  of  the  nobles  displayed  a  profuse  spl«odour  and  luxury,  and  might  be  characterised 
as  palaces,  those  of  the  body  of  the  people,  compared  with  the  Bnglish,  were  very  deficient 
in  neatness  and  comfort;  the  rooms  beinff  dark,  the  passages  straggling,  the  floors  of  stone, 
the  doors  and  windows  by  no  means  weu  finished.  The  palaces,  however,  can  no  longer 
be  maintained  as  such  by  their  impoverished  owners ;  and  all  the  fine  old  chAteaus  throughout 
Fhmce  are  converted  into  barracks,  prisons,  or  manufactories.  On  the  other  hand,  the  habita- 
tions of  the  peasantry,  as  well  as  their  general  condition,  appear  to  be  sensibly  improved. 

Amusement  used  to  form  as  it  were  £e  life  of  a  Frenchman,  and  was  sought  for  in  every 
various  and  possible  shape ;  but  since  the  Revolution  a  very  great  change  has  taken  place  in 
this  respect  Paris  still  claims  to  be,  as  it  were,  the  centre  of  gaiety  to  the  civilizea  world. 
The  Parisians  go  from  home  in  search  of  amusement  much  more  than  their  neighbours ;  almost 
all  their  leisure  is  spent  in  places  of  public  resort,  which  are  open  on  terms  that  render  them 
accessible  to  all  classes.  Dancing  is  an  exercise  peculiarly  French,  in  which,  as  to  agility, 
and  perhaps  grace,  they  excel  most  natipna  Much  of  their  time  is  also  spent  in  the  open 
air ;  and  the  extensive  ranges  of  gardens  in  Paris  are  provided  with  every  recreation  suited 
to  the  tastes  of  its  citizena  Although  many  improprieties  doubtless  mingle  with  these  enter- 
tainments, especially  in  Paris,  there  is  less  of  intoxication,  turbulence,  or  quarrelling,  than 
in  the  amusements  of  the  lower  orders  in  England :  so  far,  even  as  concerns  the  public  peaces, 
there  are  fewer  open  violations  of  decorum. 

Dress  is  a  particular  in  which  the  French  long  claimed,  and  were  allowed  to  give  the  law 
to  the  rest  of  Europe.  Paris  has  been  for  ages  the  grand  mag'euin  des  modes.  In  that 
capital  seems  to  have  originated  the  system  which  is  termed  fashion,  and  which  consists  in 
the  continual  change,  according  to  a  prescribed  model,  of  the  form  and  construction  of  every 
part  of  the  human  attire.  Such  light  and  constant  changes,  however,  while  they  indicate 
an  inordinate  attention  to  the  object,  seem  as  inconsistent  with  the  formation  of  a  pure  and 
elegant  taste,  as  the  immutable  costumes  of  our  ancestors  and  of  the  East  The  empire  of 
Paris  seems  considerably  shaken  by  the  extinction  of  its  brilliant  societies,  and  its  long  separa- 
tion by  war  fiom  the  other  countries ;  but  its  influence  remains  still  very  considerable  in  this 
deportment 

In  the  preparation  of  food,  the  French  equally  boast  of  a  refinement  and  recherche  supe- 
rior to  that  of  the  other  European  nations.  Instead  of  plain  joints  presented  in  their  natural 
form,  French  cookery  delights  in  what  are  called  made  dishes,  stews,  fHcassees,  and  ragouts, 
which  retain  few  traces  of  the  original  material.  On  the  merits  of  this  system  various  opin- 
ions have  been  entertained ;  but  at  present  the  fashion  of  this  cookery  out  of  France  is  on 
the  decline,  and  the  time  seems  past  when  it  was  considered  a  matter  of  state  that  the  tables 
of  the  great  d^ould  be  covered  with  French  dishes. 

Sbct.  VIL — Locai  Geography. 

The  local  divisions  of  France,  prior  to  the  Revolution,  were  provinces,  thirty-two  in  num- 
ber, most  of  which  had  formed  independent  statesysand  even  litUe  kingdoms,  when  they  were 
merged  into  the  mass  of  the  French  monarchy.  The  National  Assembly,  however,  super- 
sede this  division  by  one  much  more  minute,  into  departments ;  which  has  been  retainer  by 
the  Bourbons,  and  is  the  basis  of  all  admmistrative  operations.  It  is  indeed  very  convenient, 
being  founded  upon  natural  divisions  of  rivers  and  mountains:  all  the  departments  are  toler- 
ably equal  as  to  magnitude,  and  each  has  its  seat  of  administratipn  nearly  in  the  centre.  All 
the  exclusive  privileges  and  restraints  upon  internal  communication,  which  were  attached 
to  the  arran^ment  into  provinces,  have  been  happily  removed.  Yet  these  divisions  must 
■till  be  kept  m  view,  not  only  because  they  are  necessary  for  the  understanding  of  history, 
but  because  they  remain  rooted  in  tiie  muid  of  the  nation,  and  often  mark  striking  diflferences 
of  race,  of  manners,  and  even  of  language.  It  would  not  consist  with  our  limits,  or  be 
interestmg  to  readers  out  of  France,  to  enter  into  a  detailed  description  of  each  department ; 
but  the  f^lowing  tables  will  exhibit  a  very  comprehensive  view  of  their  respective  statis- 
tical details.  The  first  exhibits  the  departments  m  their  relation  to  the  ancient  provinces, 
their  extent  acoording  to  the  report  of  the  commission  of  the  Cadastre,  their  population 
according  to  the  census  of  1827,  and  their  chief  cities  and  towns.  The  square  French  league 
may  be  reduced  to  the  square  English  mile  by  multiplying  by  8,  or  more  closely,  7.84. 

The  following  table  exhibits  both  the  provinces  and  the  departments  as  nearljr  as  possible  in 
their  relation  to  each  other,  with  their  extent  in  square  leagues,  and  the  population  of  the  capir 
tal  and  principal  towns  according  to  the  estimate  formed  by  the  French  government  in  1827 ' 
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PAftT  m. 


Flandci*. 


Nord 


Artola PwdeCalafai 


OrMaaaif 


I^wer  Beine .... 

CalTadoa 

Manebe 

Orne 

Euro 

Seine 

Beioe  and  Oiee>  • 

Oiee 

Seine  and  Marne 

Aiine 

Marne 

ArdenneB.... 

Aub« 

Upper  Marne 

Meuae 

Moaelle 


981 
304 

983{ 
SB3 
S4 
877 
907 
301 
375 


SSO 
306 


315 
305 
339 

Meurthe 992 

ViMfee ,959 


Britany 


Maine  and  | 
Perrlw...  ( 

Aqjou 

Touraina .  • 


Berri | 

NiTemais  . 

Barfvttdj. 


Franche- 
comte  .' 


Upper  Rlitne.... 
Lower  Ritine  ... 
Illeand  Vilaine. 
Odtesdu  Noni..' 

Finitterre 

Morbihan 

Lower  I/>ira..>. 

Mayenne 

Sarthe 

Maine  and  Loire 
Indre  and  Loire  • 

Loiret 

Eure  and  liOire  . 
Loir  and  Cher. . . 

Indre 

Cher 

Ni^vre 

Yonne 

Cdte  d'Or 

Baone  and  Loire 


Ain 

Upper  BoAne.... 

Douba 

Jura 


Poitoa. 


Mareiie, 
mouain 

Aania,8ain- 
tonfe, 
ffoumoii 


Lyonnaii. 


DaopMqr. 


Qttieane . . . " 


Boarbonnaia 

Oaaenny 
and  Beam 


Vend^ 

TwoS^vrea 

Vienna 

Creuae 

Upper  Vienna... 
Oorrtae 


Chareote 

Lower  Cbarente 

Puy  de  D6me  . . . 
Cantal 


104 

9101 

391 

375 

350 

3G0 

308 

961 

393 

305 

391 

350 

304 

319 

354 

300 

334 

304 

4401 

990 

995 

968 
97B 
954 

341 

906 
349 
905 
9R0 

978 

9R0 

307 

400 
974 

141 


Rhdae 

Loire 934 

Mre 490 

Upper  Alpa 975 

I>rdine 331 

Dordoane 476 

Oironde 517 

Lot  andOaronne  949 

Lot "963 

Aveyron 445 

Tarn  and  Ga*  )  ,.,. 

ronne '  **^ 

Allicr , 

Landee 450 

Gen 319 

Upper  Pyreneea .  933 


Lower  Pyreneee. 


909,048 
648.009 


6eB«9»5 
500,056 
611,906 
434,379 
491,665 
,013,373 
440,871 


Lille 60.860 


Arraa 9S.173 

Aaiieaa 49.099 

Roa«i  .......  90,000 

Caen 38,161 

8t.Lo 8,500 

Alen^n 14,071 

BTreuz 9,790 

Pari! 800,531 

Veraaillea....  99,701 


386    419,469 


Folz Arriife 987 

Rouanllon .     Eastern  Pyreneee^9Q5 
'  Upper  Garonne  .  330 


Laafuedoc. 


Aude 

Tarn 

Herault 

Gard 

hntkn 

Upper  Loire 
Ardtehe  .... 
r  Lower  Aim. 
Mouth*  of  the 


.-xw 

990 
.115 
303 
957 
950 
977 
275 


I  Mouth*  of  the  )  L_ 

Provence  . .  <      Rhone J  (*** 

V»r 1368 

[  VaucluMe {l67 

Coraica ....     Corsica 


385,194  Beauvaia 19,865 

318.909  Mdun 7,109 

480,5eOLaon 7,354 

395,045  Chilona 19,410 

981 ,684  Meuires 4,150 

941,762  Troyee 95,587 

944.833'Cbauniont ....  6,097 

300,339  Bar  le  Due  . . .  19.590 


I>oaay 

Dunkirk  ... 

Boulofne... 
I  St.  Oner  .  • . 
Abbeville  .... 

Havre 

Bayenx  

Cberbou^.... 
Arigentan  .... 

Lottviera 

Soteuz 

Btampea 

Compiifne . . . 
Fontaineblean 
St.  duentin  . . 

Rheims 

Sedan 


19380 

94.517 

19,314 

10,019 

19,590 

91,049 

10,060 

17,066 

6,044 

0349 

1,599 

7,887 

7,309 

7400 

17,661 

34<809 

19,608 

7.180 


Valeneieniica. 

CajDbrai 

Calais 


0t.  Uuantio 
Die|^ 


Falaise 

Cotttaacaa... 


10341 
17,031 

8354 

1S351 
17377 


8t.lMnia 


0.1 
5,731 


Means . . 
Boiamna 
Epemay 
Rocroy.. 


7,4831 
5380 
3300 


400,155 
403,038 
370330 
408.741 
535.467 
553.453 
5H1,684 
509,851 
427.454 
457.01IO  Nantea 71,730 


Metz 4376 

Nancy 90,129 

Epinal 7351 

Colmar 1349 

Strasburf  ....  40,708 

Rennea 90377 

St.  Brieuz....  0,963 

Crimper 10.099 

Vannes ll,r 


VerdoB 
Thionville  ...    5,891 
Luneville  ....  19378  Toiri  ... 

8l.I>ie 7330 

B^fort 4303 

Saverne......    4,903 

St.  Malo 0338 

Dinant 7,175 

Brest 96,655  Motlaix 

L'Orient 15310 


7307 
6^146 
0.161 


354.136Laval 15340 

446319  Le  Mans 10,477 

458.674  Angers 90,978 

890,160  Tours 90.990 

304,228  Orleans 40,340 

977,7H3  Chartrea 13,703 

830,666  Blois 11,337 

937,698  Chateauroux  .  10,010 

948,589  Bourgea 19300 

971377  Nevers 15,788 

343,116  Auzerre 18.348 

370,043DiJon 93,845 

515.776  Ma^on 10,065 

387,641  Veeoal 5,858 

854,318  Betancon  ....  88,705 
310389,Lons  le  Baulnier  73M 


Mayanne 9,790 

Baunur 10314 

Cherson 4,406 

Mon targis. . . .    6,653 

Drettz 0347 

VendAme  ....    6305 
Issoudun 11393 


Bens 8,685 

Semur 4,890 

Autoa 9.996 


Bourbon.Vend4e  3,180 
Niort 15,709 


Gray 

Pontarlier. . . . 

( Fontenay  ) 
i    leCoatte) 


7309 
4349 


7. 


•BCB.oaD 

988,960i 

967,670;  Poitiera 81309  Cbitellaraalt .    9341 

853,939 
976351 


8B43B9TuUe 
353,653  Angoul^me. .. 


538,151 


880315 
350314 

841,586 

885,302 
865,309 
307.601 
833,050 


Gueret 3,448 

Limogea 85.618 


8.479 

15.306 
11,073 


494,147  Rocbelle 

566373  Clennoat 30.010 

808,0131  Aurillac 0376 

5.156 
89,149 

7,015 
10383 

8388 
93.549 


416,575 

360308  MontbrisoB 
985.984  Grenobia  .  • . 
185,399  Gap 
985.791  ~ 


Valeace .. 
464,0741  P^rigaeuz 


Bordeaux 


336386  Affen 11,971 

Cahors 12,413 

Rhodes 7.747 

Montanban  ..  86,466 


Moulins 14,585 

Mont  de  Marsan  S.088 

Aoch 10.844 

Tarbes 8,718 

Pan 11,761 


847,033  Fbix 

151,378  Perpignan. .. . 

407.016  Tbulouse 

865,001,Carcassonne. . 

327.6651  Alby 

330,560  Montpelier . . . 

347.550,  Nismes 

138.778  Mende 

985,673.  Le  Puy  en  Velay 


398.419 
153.063 


Privas 
Digne. 


4,058 
15.357 
53319 
17.775 
10,903 
35,848 
30.068 

5.445 
14,iWB 

4,109 

3,955 


396,309  Marseilles 115.043 

3]  1.0115  Toulon A,171 

233,048  Avignon 31,180 

185,070  A jaccio  ......      7.658 


Cognac 3,017 

Baintes 10.300  Rochelbrt  ... 

Riom 18,736  Thiera 

St.  Rour  •  •  • .  •    6.640 

Trpvouz 8.458 

8t. Elienne...  30,615 

Vienne 13,780 

Embmn 830O 

Montelimar  . .    7380 
Bergferae 8.418 

ViUeneave...    9.485 

Villeftaacha. .    9381 
Moissae 10,115 

Dax 5,045 

Bacyiftrea 7,037 

(  Bayonae  . . .  33.496  Orthaa 

}  OleroB 6.433 


Narbonne....  10,007 

Outna 15,663 

Beaiera 16,515  Bodea 

Alaia 10358 

Ai|(entiftre  . . .    8,797 
Sisteron 3,080 

Aix 23,139  Aries 

Drsfruignan  .  •    8316  Grasse  . . . . 

Ora  njre 8,864  Carpentraa 

Bastia 9.51^ 


18308 
11313 


«3M 


9348 


19,868 

12.716 
9,756 
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Thi  fcUoning  Btatietical  tmble  ezbibits  a  corapcrmtive  riew  of  the  state  oTcultute  and  pn>- 
dDCtion  in  the  luSereot  departmenta  cf  Fiance.  The  Bmounta  of  gmin,  cattle  and  wool  are 
finniahed  by  ChaptaL  The  wine  is  drawn  from  the  report  presented  to  the  peera  by  the  Due 
de  Dndeauville,  and  the  Ibreeta  froai  the  menxvial  ot  the  sub^dministratot,  M.  Herbin  de 
Uall&  Tbe  entire  annual  amount  of  land  revenue  is  derived  &om  an  estimate  of  tlie  aver- 
age produce  of  the  arpenC  in  each  deparlment,  tbunded  upon  the  Cadastre  or  general  survey 
of  the  kingdooi.    It  is  fiimished  by  Chaptai : — 


Th.u.rfF»«.,~.toidriij»..™ia5^»a^^^^ 


Th8  lale  of  France,  now  dividad  into  leTerai  nopuroiBniB,  ^uuub  ^..^...j  ^ 
uinin.  Iha  cipilJ.    It  U  not,  micUy  rn-Jtiog.  «!  "l>al.i  b"<  buor  ..tu.tsd 
Uonof  the  Oi«e.  the  Mwno,  the  Ai«ne,iuid  the  Seme,  le  intereected  ^very  r 
chinnele.    It  ie  in  g«.enl  level,  ftnile,  uJ  hiBhl,  culti.etedj  ml  henejih  the  „*ei 
qneme.  of  HPeon,  »  eoP"».  "hel  the  «lb«enoe  i.  eeoimonly  de.gn.tei  •■  pleeter  ot  Pi 

VotL  "'      . 
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Puk,  the  upit4l  of  Fnnce,  hu  alio  nwde  pretenaktM  to  bs  ooandered  u  the  fsnonl 
npital  of  the  civilized  world.  London  can,  in  fact,  alooe  ditpnta  tta  claim,  bmag  awi« 
Mteiuive,  more  wealthy,  and  tha  seat  of  a  much  more  extended  ccnmierce ;  yet  the  centiml 
situation  of  Paris,  the  peculiar  attraclioni  rendering  it  the  crowded  reaort  rf  abugen^  aad 
ita  brilliant  and  polished  aociely,  especially  under  the  old  monarchy,  gave  to  thia  city  a  gayer 
aspect,  and  reodered  it  a  more  coiiEpicuoui  object  in  the  eyes  of  Bwope.  Paris  is  not  <«lj . 
lees  populous  than  UhuIdd,  but  in  proportion  to  ita  popoktioo  it  covers  leia  ffround.  It  fbnns 
on  both  hanlu  of  the  Beine  an  ellipse  of  about  fixir  miles  in  length  and  Inree  in  breadth. 
He  principal  streets  are  l«ig,  narrow,  bordered  by  high  houses,  which,  like  those  of  Edin- 
burgh,  are  each  occupied  1^  sereral  families-  The  streets  rf  shops  are  fiirther  encumbered 
by  me  exhibition  of  the  merchandiae  in  Iront  of  the  doors,  a  practice  only  tolerated  in  th« 
most  obscure  diatricta  of  British  cities.  Paria  thus  presenla  genendlv  a  more  gloomy  aitd 
coofhsed  aspect  than  London ;  nor  has  it  any  aliucture  which  can  match  the  grandeur  of  St. 
P»ul's,  Of  perhaps  the  beauty  of  Weatniinater  Abbey ;  yet  srane  of  its  quarters  contain  long 
range*  of  superb  and  atntely  edifices,  which  London  cannot  rivaL  The  palaces  of  Paris,  in 
particular,  &r  excel  tlioee  of  the  rival  metropolis.  The  moat  diatinguianed  ia  the  Louvre, 
Bni^ed  with  the  utmcat  splendour  in  the  style  that  diatinguiafaed  the  aged* Louis  XP/.  Ita 
fixmt,  Ei25  feet  long,  is  a  model  of  symmetry,  the  efibct  id  which  is  only  injnred  by  the  want 
of  apace  before  it.  The  Louvre  is  not  now  occupied  as  %  palace,  but  u  t  grand  depAt  of  tba 
objects  c^  tasU  and  art  The  gallery,  which  is  more  than  a  qoaner  of  a  mil«  kng,  and  Ute 
walla  of  which  are  entirely  crowded  with  paint inya  that  are  still  fine,  fbnna  a  raasnificent 
eot^  J'etU.  The  hall  of  statues  ia  atill  adonted  with  mMoe  of  the  fineat  apecimeoa  of  ancient 
Bculptnre.  Tha  l^uleriea,  which  ia 
the  p'taent  royal  readence,  was  b»- 

Cat  an  earlier  period  than  tba 
Tre,  and  carried  on  at  aucceesive 
times ;  whence  it  ezhAils  varied  and 
I   Bometimea  discordant  features,  bat  is 
t  on  the  whole  a  noUe  and  venerable 
I    edifice,   surrounded   with   fine   gax- 

idens  and  avenuea.  The  palace  ofthe 
Luxembourg  0^.  280.),  CO  the  south 
of  Paris,  and  the  Palua  Boortion  aa 
the  west,  are  edifices  of  great  tasta 
Tia  Lhh  bo  ""^  beauty.    The  tbrmer,  now  stiip- 

"    "*'  ped  of  the  ftunoua  aeries  of  paintinga 

by  Rabena,  which  has  been  transferred  to  the  louvre  gallery,  tSoria  in  oae  part  a  place  of 
assembly  for  the  Cbainber  of  Peers,  and  in  another  apartments  for  the  exhibition  of  wuntings 
by  living  artiata ;  while  the  Palais  Boorbon  is  in  part  occupied  by  the  Chamber  of  Deputies. 
—  ,    The  Palaia  Royal  0^.  381.)  is  no  W^ 

L    exclusively  a  palace,  but  ia  in  part  leaaed 
out  to  sundry  persons,  for  purpoeee  partly 
of  bnsinesa,  but  much  more  of  pleaaore : 
*  it  is  filled  with  shops,  ctfee-hoDBe^  lav- 

rema,  gaming-tabl^  and  every  form  of 
gaie^  and  dissipation  which  can  find  ac- 
Piiu  Bo»i  ceptance  in  such  acity.   Notre  Dame,  the 

ancient  cathedral  of  Paris,  ia  aoonewhot 
heavy  and  maasive,  but  the  interior  ia  richly  decorated.     The  modem  church  of  St  Gene- 
vieve, caUed  durmg  the  Revolution  the  Pantheon,  wBs  highly  extolled  during  its  erection, 
as  destmed  to  eclipse  both  St  Peter's  and  SL  Paul'a ;  and  audi  was  the  expectation  enter- 
tamed  in  France,  tUl,  the  acaffiilding  being  removed  and  the  ftont  thrown  open,  its  inferi- 
ority  became  apparent:   however,  it  is 
atill  an  edifice  of  a  high  clan  (Jg.  282.) 
St.  Sulpice  ia  also  a  modern  structaie. 
Paris  has  no  fine  alreets,  nor  any  c^  thoae 
ample  squares  which  are  ao  great  an  or- 
.   nament  of  Londoa    It  boasts,  however, 
I  irf  its  placet,  whidi,  without  having  the 
i'   regular  form  or  dimensicos  of  a  aqusre, 
I   command   admiration  by  the  rangea  of 
noble  buildings  that  surround  them.     In 
■   particular,   the  Ptoca   Lorn  QmnM, 
standing  in  a  central  situation  among  the 
t»,..  __•  .     r  ■  .    »      ,  .  palaces,  presents  one  of  the  moat  bril- 

liant pomts  of  view  to  be  found  m  any  city.    Thia  capital  poaseseoa  aba  gi«at  advanti«w  ia 


Ae  wida  onamented  cpen  sjwcm  which  lie  in  the  very  heart  of  the  «ity.  The  Bonlafuda, 
the  enciflDt  nmpert  or  Pma,  when  it  wbM  circumscribed  within  a  much  narrower  coDpaai^ 
an  DOW  otnTertsd  into  a.  wlk  adorned  with  rows  of  trees,  and  filled  with  numenme  ezhi- 
biton  tad  Tenden  tf  every  thing  that  can  conduce  to  public  amuiement.  The  gudena  of 
tbe  Taileriea,  and  the  emtwUiahed  tpot  called  the  Chmtps  Elyiitt,  are  also  open  to  Qie 
pablic 

The  itatistici  of  I^ria  haTe  been  careftillj  illuitrated  in  a  aeriee  of  interesting  wwks  by 
the  CoasiX  de  Cbalvol.  The  population,  in  1831,  amounted  to  713,966,  but  baa  now  risen  to 
880,431.  The  births,  in  the  three  jean  ended  1821,  aTenged  24,700 ;  the  deaths  32,660 ; 
leaving  thus  2000  as  the  annual  ncras  tA  births.  A  third  of  aU  the  births  were  illwiti- 
mate,  and  of  these  only  a  third  were  acknowledged  by  <ix  parents.  The  still-bocn  chil£wi 
were  averaged  1366.  The  average  of  mairisge*  in  the  three  yean  was  about  6000.  In 
the  three  yean  792  died  of  anall>poz,  and  only  one  child  out  of  twenty-Bve  w  '     '   ' 

The  violent  deaths  averaged  SM,  half  of  whom  * 
Buo  canae  was  domestic  chagrin.  Drowning  w 
were  drowned  annually  by  accident  The  consimiptioa  of  Paris  consieted,  in  1B23,  of 
76,680  oxen;  8142  eowa;  74,759  calvee;  361,946  sheep.  Tbe  taxes  paid  in  Paris  amount 
to  110,00(1,000  ftance.  House-rent  amounts  to  80,000,000  Jnncs.  The  number  of  houseo, 
in  1821,  was  27,000,  with  an  sversfe  of  thirty-tour  doors  and  windows  in  each.  The  loans 
made  on  pledgee  Irr  the  charitable  eitablitbment  called  tiie  Mont  d«  Piili  amount  to 
19^600,000  fiance,  upon  1,000,000  articles,  of  which  14,500,000  are  redeemed.  There  ar- 
fcorteen  bonitelB  for  the  sick,  and  eight  ho*pieei  lor  the  infirm.  The  tbrmer  rec 
annually  4StfiO0,  of  wbam  aboat  40JXn  went  out  cured ;  the  latter  18,500.    The  u 


fcnrteen  bonitalB  for  the  sick,  and  eight  ho*pieei  lor  the  infirm.  The  tbrmer  received 
annually  4StfiO0,  of  wbam  aboat  40JXn  went  out  cured ;  the  latter  18,500.  The  annual 
expense  is  about  7,000,000  franc*.  There  is  beside*  an  office  of  charity  in  each  of  the 
twelve  arrtmdinemen*,  the  aids  of  which  are  administered  by  "  sisters  of  charity,"  who 
divide  the  poor  antoog  themselves,  make  regular  lists  of  them,  and  pay  thiqaent  visits; 
They  make  an  snnusl  collectitm  in  their  district,  the  produce  of  which  is  tranMuitted  to  tba 
office.  He  annual  diatribnttons  made  by  tbe  offices  of  charity  amount  to  1,250,000  fiancs 
in  money;  747^M»  quartern  loavee;  STO.OOOlbs.  meat;  19,000  ells  of  cloth,  die.  The 
mann&ctores  trf'  Paris  are  coniideiable.  The  principal  are  of  works  in  gold  and  silver, 
which  emidoy  7000  or  8000  workmen,  and  yield  a  value,  according  to  M.  Dupin,  above 
I2&j000fi00  fianci.  There  are  manulkctured  abxi.  by  2000  workmen,  80,000  gold  and  40,000 
silver  watchee,  with  15,000  clocks,  which  may  be  worth  19,000,000  fiencB.  Sugai  refiiteij 
ia  also  •apODsed  to  produce  20,000,000  Iba.,  worth  32,000,000  franca.    Eighty  printing-oflMe 

employ  600  presaee  oikI  3000  workmen,  and  use  aimaally  280,000  reams  of  paper ;  i ' 

-   '      8,760^000  francr     "^  ■'- ' ^-.-^^ .-i  .l ,. 


value  8,760^000  fiance.    Of  the  various  articles  above  enamerated,  there  are  ezp 
value  cf  nearly  60,000,000  fiuicit    Pari*  is  visited  1^  12,000  <»  13/X»  boats,  <^  wbfeta  1600 
are  finmi  tbe  lower  Seine,  and  the  rest  fiom  the  upper.   Twenty  are  steam^iaats.    Tlie  oilj 
baa  1000  boeU  of  its  own. 

The  eavinoB  of  Paris  are  not  covered  with  those  numerooa  villas  and  coontry  reeidencee 
vrtiich  have  been  eoMtructed  to  gratiiy  the  rural  taste  of  the  citizena  of  Undon.     Immedi- 


tbe  royaJ  palaeea;  saperb  fUnics,  the  works  of  successive  kings,  and  on  which  millions 
been  ejomvled.    The  ntoat  elshorate  and  niost  ^lendid  ia  Venailles  (^.  283.).    It 


faegnn  by  Louis  Xm  who  found  it  little  more  than  a  village ;  bat  ila  chief  ornaments  are 
due  to  Louis  XIV.,  who,  during  twelve  years,  expended  immense  aums  in  suTToouding  it 
with  every  kind  of  magiiificeiice.  The  th)ot  is  highly  elegant,  built  of  polished  stone,  and 
appnacbed  by  throe  great  avenuee.  The  interior  conaiste  of  spocioua  apartments  embel- 
lished in  the  moat  coeuy  manner,  and  nnoy  parts  of  them,  and  of  the  staircases,  are  covered 
with  fteaooes  eieculed  by  eminent  French  utinters.  The  interior  and  the  gardens  are  filled 
with  cmwda  of  staluea,  partly  antique  and  partly  the  work  of  French  sculptors.  Water 
was  at  first  deficient ;  bat  it  has  been  conveyed  in  such  abundance  as  to  be  lavished  m  &n- 
ciflil  and  ftntastic  fbnns,— fountains,  jets  d'eau,  csscaidoa,  with  which  Versaillee  is  more  pro- 
teely  embellished  than  any  other  royal  residence.  The  two  palaces,  called  the  Great  and 
Ijttle  Triancn,  are  m  the  vicinity,  and  are  celebrated,  particularly  the  last,  fat  sardena  laid 
out  in  tbe  EngliA  style.  The  long  residence  of  the  court  at  VerMillee  aasemUed  round  it 
a  sfileDdid  ci^  fotmed  t?  the  courtiers  and  great  nobles,  who  ctnaidered  it  naceaaary  to  have 
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*t  lout  >  mutnoii  there.  Sbce  the  tngk  fcenes  of  October,  1780,  the  pcUce  bu  never 
been  inhabited ;  thou^  ttie  Bourbons,  alter  their  return,  placed  it  in  repair.  Hence  the 
ci^  hM  declined  in  pupuUtion,  and  the  late  nuuukau  of  the  nobles  are  in  a  great  rasamra 
occupied  bf  Enfliah  residentt.  SU  Cloud,  four  or  five  roilea  diataot  from  Paris,  is  particu- 
larly admired  lor  its  garden*  and  extensive  woods,  an  eicureion  to  which  forms  a  popular 
antusement,  eepeciallj  oa  festival  days.  It  was  the  &vourite  residence  cf  Napoleco,  wfaosa 
coDTt  was  thence  called  the  cabinet  of  IJL  Cloud.  Fontainebleau  is  the  hiuiUng'.«eat  of  the 
monarch;,  being  surrounded  by  a  fbreA  of  nearly  30^000  acres.  The  palace,  built  by  m 
cessive  moiurcha,  Irotn  Francia  L  to  I<iuis  XV.,  a  chieflj  noted  for  its  long-  and  nunterc 
nlleries.  AnKH)|i^  the  few  towits  in  this  country,  Heaox  is  distkiguished  not  only  by  the 
becutifiil  choir  of  its  cathedral,  but  by  having  been  the  see  of  the  celelrated  Boeauet,  wboact 
tomb  it  contains.     Melun  is  a  considerable,  bat  ill-built  and  ^oomy,  old  town. 

The  northern  departments,  comprising  the  provinces  of  French  Flandeia,  Picardy,  and 
Normandy,  compose  together  an  extensive  plant,  the  richest,  most  Bmriahing,  and  most 
highly  cultivated  in  the  kingdom.  The  farms,  though  of  vaiioua  aiie,  are  geD^«lly  iarger 
than  in  the  rest  of  France ;  the  improved  English  procewee  are  gaining  ground,  and  the 
intHiduclLon  of  artificial  grasses  has  in  a  great  mMSure  euppUnt«l  the  routine  of  wfaeMt, 


oats,  and  bllow.  This  region  is  also  the  chief  seat  of  manuftctnrea.  These  noviDces  have 
lEoduced  many  men  of  distinguished  talent,  and  knowledge  is  very  gsDerally  diffiised  in 
tbem.    The  Flemings  retain  their  natkoal  chaikcter,  distinct  front  that  of  the  French ; 


heavv,  phlegmatic,  industrious,  addicted  to  pretty  close  drinking  and  long  rustic  ieetivalfl. 
The  Norman  stil)  partakes  the  adventurous  apiht  cf  his  fbreUhen ;  he  Joves  espeditiocM 
and  journeys,  i«adily  engages  in  any  enterprise,  and  eagerly  pursues  it 

The  cities  throughout  allthii  part  of  France  are  Urge  and  flourishing,     "ntose  of  French 
Flanders,  or  the  Sard,  rank  amcmg  the  strongest  fbrtr^aes  in  Europe,  and  ore  the  bulwarks 
of  the  monarchy.     Lille  perhaps  holds  among  these  the  very  first  place,  being  considered 
the  master-piece  of  Vauban.     It  was  reduced  by  Marlborough  only  after  a  k^  blockade, 
and  is  considetwl  in  any  other  way  almost  imfnrMiiable.     It  is  also  well  and  regularly  built, 
and  the  Rue  RoyaU  is  a  very  splendid  street     Lille  haa  also  a  very  consid^ble  vaiietf 
both  of  manu&cturing  and  commercial  industry,  with  institutimis  both  &r  literature  and  the 
arts.     Douay  is  an  ancient  and  strong  town  on  the  Scarpe,  and  enjoys  some  celelvity  aa  a 
seat  of  rather  antiquated  and  echolafitic  learning.     Its  university  consists  of  three  o^leges^ 
now  united,  one  of  which  is  called  the  E^llsh  college,  and  is  resorted  to  from  all  the  t£ee 
kipgdoDU  as  a  place  of  Catholic  education.     Cambiai  is  a  very  ancient  and  celebrated  city, 
the  capital  of  the  Nervii  in  Cesar's  time,  and  afterwards  of  the  kingdom  of  the  FWiks. 
Here  was  concluded,  in  1507,  the  league  of  Cambrai,  which  caused  the  downlall  of  Venice; 
and  it  was  the  scene  of  other  important  diplomatic  transactions;  but  perhaps  the  name  ii 
best  known  from  its  having  GHmed  the  archie  piscopal  see  of  Fenelon.     It  ranks  still  as  a 
fbrtreas  oi  the  first  clsas,  and  was  crae  of  those  held 
by  the  aimy  of  occupetion,  after  the  peace  oS  Paris, 
in  1815.    Valenciennes  is  another  ancient  bulwark 
of  the  kbgdoon,  which  yielded  to  the  allies  in  17^ 
after  a  long  siege ;  but  they  did  not  derive  any  advan- 
tage from  their  succeea.     It  has  some  fine  mannfito- 
tures  of  lace,  gauze,  and  camlnic. 

In  Picardy  and  the  part  of  the  Isle  of  France  bor- 
dering  cai  it  there  are  several  large  snd  flourishing 
cities.  Amiens  hss  long  been  celebrated  tor  its  manu- 
&cture  of  coorae  woollens,  as  serges,  plush,  velvets 
for  furniture,  and  carpets;  also  coarse  linensL  Here 
was  concluded  the  peace  of  1801,  between  Britain 
and  France.  Its  cathedral  (_fig.  284.)  is  one  trf'  the 
most  spacious  and  most  highly  ornamented  in  France 
or  ui  Europe.  Abbeville  u  celebrated  as  one  of  the 
few  seats  of  the  manu&cture  <^  very  fine  woollen 
cloth,  which  surpasses  even  the  Bnglisb ;  it  deals  most 
extensively  in  sailcloth,  sheeting,  and  other  coarse 
labricB  fiwi  hemp  and  flax.  8t  Quentin,  the  scene 
of  the  great  victm^  of  Philip  II.,  enjoys  a  m<»e  hun>- 
AmiHiCiiiwInl.  '''^  *'"'  ""^'  distuictitHi  Bs  one  of  tiie  most  thriving 

manufikcturins'  places  of  France.  Its  manufactures 
consist  b  lawns,  cambrics,  and  still  more  of  late  in  tlie  spinning  and  weavingof  cotton ;  all 
which  emplmr  in  the  town  and  neighbourhood  upwards  of  50,000  persons.  The  citizens  of 
St  Quentm  display  an  enterpriHC  and  an  activity  in  pushing  every  new  and  prranising  branch 
of  industry,  wliich  are  not  usual  in  France.  A  canal  is  liere  cut  fium  the  Oise  to  that  of 
Douay,  remarkable  for  its  exten Hive  tunnels.  I^on  is  an  ancient  town,' with  aslately  cathe- 
dral.    SoisHins  is  diAinguished  in  French  history,  and  its  bishop  bad,  second  to  that  tS 
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Rlmmi,  the  risht  of  crownuig  the  i'mg  of  France.  It  does  not  now  present  any  strikiii; 
features.     BeauTsia  is  thriving  and  induatrious. 

The  porta  of  Picardy  and  I^nch  Flanders  are  also  veiy  deaervinr  of  notice.     Dunkiil^ 
being  the  only  one  which  opens  into  the  North  Sea,  was  iSwwfa  caondered  of  great  import- 
ance.   Louia  XIV.  having  definitively  obtained  this  place  in  1662,  made  it  one  of  the 
■trmgest  harboara  in  Europe.     It  aoon  became  so  annojing  to  British  trade,  that  advantage 
was  (akan  of  the  triumphi  of  the  war  of  succesaion,  to  require,  at  the  treaty  of  Utrecht,  its 
entire  demolition.     By  cuiaU  and  other  means,  the  French  ccmtrived  alwaya  to  replace  it  in 
an  efibctive  state ;  but  by  succeeeive  treaties,  the  demolition  of  the  tbitificationB  on  the  aide 
of  the  sea.  WB8  again  and  again  Mipalated,  till  the  circumatAnceaof  the  peace  of  178S  obliged 
England  to  ceaae  from  exacting  it.    From  that  time  Dunkirk  became  the  main  centre  of  the 
privateering  syBtent.    It  has  ^o  a  ccosiderable  share  of  tUhery  and  of  the  Baltic  trade.    A 
memorable  era  in  its  histor;  was  its  siege  by  the  British  in  1793.     They  were  cranpelled 
abruptly  to  raise  it,  and  this  formed  the  commencement  of  a  long  series  of  reverses  sustained 
by  the  allied  arms.     Dunkirk  has  a  good  harbour  in  the  centre  of  the  city,  entared  by  a 
unal  of  a  mile  and  a  halfi  it  ia  rather  well  built,  bat  Ibr  want  of  springs  the  inhabitants  are 
obliged  to  use  tain-water.     The  neighbouring  tenitory  is  low  and  marshy,  Mily  preserved . 
frcoi  the  inundation  of  the  sea  hy  a  ndge  of  downs,  and  oaij  cultivated  by  means  of  numer- 
ous draining  canals.     Calais  ia  well  known  aa  the  point  of  commnnication  with  E^land, 
which  so  long  held  it  as  the  key  of  France,  even  after  her  aims  at  the  entire  conquwt  of 
that  nKHiajchy  had  ceased.    At  present, 
it  ia  chiefly  supported  by  the  packet 
intercourse,  its  indifferent  harbour  (Jig. 
285.)  unfitting  it  for  any  commerce  on 
a  great  scale.     Calais  is  in  a  very  Sat 
country,  intersected  by  canals,  by  which 
it  might  be  even  inundated.     Boulogne 
baa  more  maritime  importance ;  though 
its  port,  choked  with  sand,  will  no  longer 
receive  vessels  of  any  size,  imleea  at 
high  tide.     It  has  lost  altif«ther  the 
forced  consequence  given  lo  it  by  the 
c  luH   b«a  construction  of  the  grand  flotilla,  de»- 

*       "  lined  lo  subdue  the  British  empire,  bat 

tww  abandoned  to  roL  lis  proximity,  however,  to  the  coast  has  rendered  it  a  great  resort 
of  English  familica,  who  inhabit  it  Co  the  amount  of  several  thousands.  The  fishery  at 
herring,  mackerel,  Sic.  varies  m  value  from  1,000,000  lo  2,000,000  firancs. 

The  cities  of  Normandy  are  larger  and  more  important  than  those  already  deacribed. 
Rouen  is  one  of  the  noblest  in  France.  -Its  tnano- 
factures  are,  perhaps,  the  most  enterprising  and  indna- 
triouB  in  the  kingdom,  and  from  their  vicmity  to  Eng- 
land have  had  peculiar  facilities  in  borrowing  her  pro- 
cesses. The  main  staple  is  cotton-spinning  and  weav- 
ing, which  are  supposed  to  occupy  two-thirds  of  the 
6^000  workmen,  and  so  to  constitute  the  aame  pro- 
portion of  the  two  millions  sterling  of  manuikctured 
goods  annually  produced.  The  cathedral  (Jg.  286.), 
commenced  by  William  the  Conqueror,  was  considered 
one  of  the  finest  apecunene  of  ecclesiastical  architec- 
ture in  Prance,  till  the  late  disaster,  which  overthrew 
a  great  port  of  it.  The  streets  are  excemiveW  narrow  ' 
and  dirty,  though  those  adjoining  to  the  Seine  are 
agreeable.  That  river  was  long  croaaed  only  by  a 
pontoon,  comncsed  of  nineteen  large  barges,  strraigly 
moored  ti^tner  by  iron  chains ;  but  as  this  had  many 
I  inconveniences,  a  handsome  stone  bridge  has   been 

lately  subslitnied.  At  Elbceuf,  near  Rouen,  is  a  manu- 
fcclory  of  fine  cloth,  almost  equal  to  that  of  Louviers. 
Caen  ia  a  very  ancient  city,  of  great  historical  OMiae, 
Pjim  TirMnl  the  favourite  residence  of  William  the  Conqueror,  and 

the  frequent  head-quarters  of  the  English  armies.  It 
n  sUU  a  conraderable  place,  rather  unusually  well  built  for  a  French  town,  containing  a 
handsoine  castle,  the  only  remaining  part  of  its  fortifications,  and  arane  fine  old  chnrche^ 
Its  manufactures  arc  numermia,  but  none  of  them  very  eminent,  except  that  of  lace,  which 
gives  employment  to  about  20,000  females  in  this  placo  and  the  netghbourhcod.  It  is  of 
fwae  embence  as  a  seat  of  literature,  gave  birth  to  Malherbe  and  Huet,  and  has  a  university 
oTcraisiderable  reputation,  which,  though  suppressed  during  the  Revolution,  has  been  restored 
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B  ifaU  luilf*.  Havre,  at  the  moath  of  the  Semet  is  the  port  of  Ptfis,  and  one  of  the  moat 
active  seats  of  French  commerce.  The  custom  duties,  in  1824,  amounted  to  somewhat  above 
a  million  sterling,  sad  its  trade  has  since  been  greatlv  aupnented.  The  chief  &bric  of  the 
town  and  nsic^hbonrhood  is  that  of  printed  ooUonsi  it  is  a  gloomy  town,  the  streets  namiw, 
end  the  bouses  often  built  of  a  fiamework  of  wood  filled  up  with  mortar.  Dieppe,  St  Valery, 
FecsmpL  and  Honfieur  are  very  active  stations  fijr  fishing ;  which  is  not,  however,  carried  oa 
with  the  same  eneigy  and  adventure  as  be&re  the  Revolution.  The  immense  effiuts  made 
to  render  Cherbourg  a  naval  station  of  the  first  tank,  l^ve  proved  nearly  abortive.  The 
French  ^vemment,  after  the  peace  of  1783,  began  to  erect  a  series  of  cones,  with  the  view 
of  bieakmg  the  force  of  the  waves;  but  these  were  overwhelmed,  and  retain  no  vestige  of 
their  original  form :  they  lie  under  water,  a  shapeless  ruin,  which  Bonaparte  in  vain  attempted 
to  make  the  foundation  of  a  regular  breakwater.  After  two  milli(»s  had  been  q)ent  in  this 
undertaking,  he  employed  other  five  millions  in  forming  an  interior  basin  and  a  wet  dock; 
but  all  these  mighty  works  remain  unfinished. 

Britany  forms  a  peninsula  diatinguiiriied  by  many  marked  features  from  the  rest  c£  France : 
its  rude  surfiice,  composed  in  a  great  measure  of  forests,  marshes,  and  heaths,  enabled  it  not 
only  to  preserve  a  large  portion  of  its  original  Celtic  population,  but  to  give  shelter  to  fiigi- 
tives  from  Britain,  whence  it  received  its  name.  After  being  long  a  separate  duchy,  it  waa 
united  to  France  by  the  marriage  isi  its  heiress  with  Louis  XII.  It  retamed,  however,  down 
to  the  era  of  the  Bevolution,  its  feudal  states,  which  assembled  every  two  years.  The  Baa 
Breton  is  a  Celtic  dialect  The  people  are  very  numerous  and  very  poor.  The  country  is 
divided  into  small  properties  or  forms,  seldom  exceeding  twelve  acres,  cultivated  by  the 
manml  laboinr  of  the  occupants,  according  to  antiquated  and  unskilfol  processes,  to  which 
thev  adhere  with  the  most  nzed  determinatbn.  Tbe  peasantry  reside  in  small  huts,  gloomy, 
dark,  and  damp;  they  aro  strongly  attached  to  their  homes;  ignorant  and  superstitious,  but 
at  the  same  time  fiank,  brave,  hospitable,  constant  in  their  friendships,  and  foitbful  to  their 
word.    The^  are  stubborn  and  hardy,  and  those  on  the  coast  make  bold  sailors. 

Of  the  cities  of  Britany,  Rennes,  the  ancient  capital  d'the  Rhedones,  is  the  first  in  dignity, 
and  was  the  place  of  meeting  for  the  states,  the  diseootinuance  of  which  has  diminished  its 
importance.  It  is  still  rather  a  fine  and  handsome  city,  haviiuf  been  regularly  rebuilt  since 
a  mat  fire  in  1720 ;  and  its  cathedral  of  St  Peter  is  adomea  with  loft^  towers.  There  is 
a  Bfarary  of  90,000  volumes,  a  fine  botanic  garden,  a  museum  of  natural  histoiy,  and  extensive 
collections  in  the  fine  arts.  It  carries  on  some  trade  bv  the  river  Vilaine,  which  admits 
baraes  of  considerable  size.  Vannes,  the  ancient  capital  of  the  Veneti,  is  a  much  smaller 
and  poorer  town,  though  its  vicinity  to  the  sea  gives  it  some  commerce  and  fishery.  Morlaix 
and  Quimper  aro  rather  good  towns  in  the  western  departments :  but  the  finest  city  in 
Britany  is  undoubtedly  Nantes,  which  seems  almost  to  belong  to  the  rich  provinces  on  the 
Loire ;  it  is  situated  on  a  hill  above  that  river,  twenty-seven  miles  finm  its  mouth,  and  has 
the  advantage  of  delightfiil  walks  and  environs.  Its  situation,  at  the  mouth  of  the  greatest 
river  in  Fiance,  is  very  fovourable  to  commerce,  which  was  carried  on  to  a  vast  extent,  tiU 
ruined  by  the  disastrous  influence  of  Napoleon's  contmental  system ;  but  Nantes  is  be^gfin- 
ning  again  to  rear  its  head.  The  West  India  trade  and  the  cod  fishery  were  the  most 
extensive  branches.  Much  ship-building  is  carried  on  for  the  merchant  service,  and  vessels 
of  1000  tons  aro  occaaionally  built  Its  manu&ctures  aro  various,  and  wero  formerly  exten- 
sive, especiallv  sugar  rofinery,  cotton,  woollen,  and  linen  cloths,  and  earthenware.  It  is 
connected  with  the  opposite  ode  of  the  river  by  a  noUe  bridge,  which,  uniting  ^ve  dififerent 
islands,  extends  in  its  entire  lenffth  more  than  two  niiles.  In  its  constructiooNantes  exhibits 
the  usual  foults  of  old  cities;  the  most  agreeable  parts  aro  the  suburbs^  and  the  ishnds  aro 
thickly  planted  with  trees  and  houses. 

Brest,  on  the  western  coast  of  Britany,  is  the  chief  naval  station  of  France  on  the  ocean, 
as  Toulon  is  on  the  Mediterranean.  It  was  selected  for  this  purpose  ui  1081  by  Cardinal 
Richelieu,  in  consideration  of  its  harbour,  which  is  secure  finra  every  wind,  and  of  a  spacious 
roadstead,  afibrding  anchorage  to  500  ships  of  war.  From  Brest  issued  the  fleet  which  was 
totally  defeated,  in  1702,  by  Lord  Howe ;  and  during  the  whole  dT  the  subsequent  war 
between  England  and  France,  this  port,  with  the  navy  which  it  contained,  was  held  in 
almost  constant  blockade.  The  works  of  Brest  are  very  strong,  and  the  attempt  made  in 
1004  to  carry  them  bv  storm,  was  repulsed  with  considerable  disaster.  The  town,  though 
modern,  havmg  been  built  in  haste,  and  with  a  sole  view  to  utility,  is  crowded  vod  dirty ;  but 
within  the  last  half-century  there  has  been  built  a  handsome  suburb,  called  La  Reeaumrtmee, 
Brest,  besides  its  naval  importance,  carries  on  a  considerable  fishery. 

Thero  aro  other  maritime  stations  of  considerable  magnitude  in  Britany.  L*Orient  has 
been  nuule  a  dep6t  for  naval  stores,  and  strongly  fortified ;  it  derived  much  importance  from 
being  the  almost  exclusive  seat  ci  the  ooomierce  of  the  Ekust  India  Company ;  but  since  that 
Ivade  has  been  nearly  annihilated,  this  port  has  greatly  declined.  St  Male  ^vytjtjiyi  a  race 
of  bold  and  hardy  mariners,  actively  employed  in  the  Newfoundland  and  other  fisheries ;  and 
who,  in  time  of  war,  exercised  briskly  the  trade  of  privateering.    Morlaix  carrieB  on  a  coo- 
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flidenUe  tmde  with  the  north  of  Europe.    Qukoper,  though  ncDkmg  abore  Brest,  te  capitol 
of  the  department  of  Fmisterrey  ia  now  only  an  dd  town  c?  little  importance. 

The  provinces  on  the  Loire,  in  its  course  from  east  to  west,  comprehexiding  Orleanais, 
Touraine,  Anjou,  to  which  may  be  added  those  of  Maine  and  Perche,  adjoining  on  the 
north,  are  the  roost  central  and  perhaps  the  richest  in  the  kingdooL  A  great  part,  indeed, 
especially  of  Anjou  and  Maine,  is  ooYered  with  those  wide  wastes,  overgrown  with  hruah* 
wood  and  heath,  which  occupy  so  much  of  the  French  soil.  But  the  hanks  of  the  Loire 
around  Orleans  are  generally  considered  the  garden  of  France ;  they  consist  of  unbounded 
plains,  through  which  the  magnificent  Loire  winds  its  stately  course,  and  which  are 
variegated  with  rich  meadows,  vineyards,  gardens,  and  forests.  On  this  theatre  were  acted 
many  of  the  greatest  events  in  the  histoiy  of  the  monarchy,  particukriy  its  rise  from 
the  apparent  peril  of  total  subjectioD,  through  the  inspiring  influence  of  Joan  the  Maid  of 
Orleans. 

The  cities  of  this  region  are  celebrated  and  magnificent      Orleans,  in  former  times, 
ranked  almost  as  a  second  capital :  though  it  exhibits  the  usual  characters  of  antiquity,  it  is 
a  superb  and  beautifiil  city.  A  very  fine  stone  bridge  of  nine  arches  opens  to  the  me  rcftile^ 
spacious  and  handsome,  which  extends  to  the  fine  square  in  the  centre ;  here  is  placed  a 
statue  of  Joan,  the  sculpture  of  wluch  is  not  altogether  so  elegant  as  misfit  be  desired.    The 
cathedral  is  a  very  fine  edifice,  the  choir  of  which  was  raisedhy  Henry  IV.   From  its  steeple 
is  an  almost  unbounded  view  over  the  magnificent  plain  of  the  Loire.    Situated  in  the  centre 
of  France,  and  dividing  as  it  were  the  Lower  from  the  Upper  Loire,  Orleans  enjoys  a  great 
transit  traJde.     Blois  is  almost  equal  to  Orleans  in  histan<»l  celebrity ;  its  ancient  edmees, 
placed  on  a  hill  above  the  Lcure,  have  a  most  commanding  appearance.    The  castle,  on  a 
rock  overhanging  the  river,  is  an  immense  and  lofty  pile,  mil  of  windows  of  all  ahapes  and 
sixes,  balconies,  galleries,  buttresses,  and  ^  a  strange  incongruous  assemblage  of  buildinffs 
destined  fixr  ornament  in  peace  and  defence  in  war.*'    All  the  parts  are  little  y  but  the  whue 
is  so  vast  as  to  be  almost  sublime.    In  this  edifice  the  states-general  once  assembled.    The 
glory  of  Blois  has  now  entireljr  passed  away:  its  streets  are  narrow,  gloomy,  and  dismaUy 
dirty.    Tours,  equally  ancient,  is  now  much  more  flourishing ;  its  plain  is  pre-eminent,  even 
among  the  o^er  districts  on  the  banks  of  the  Loire.    The  s3k  manufacture,  first  introduced 
here,  has  been  in  a  great  measure  transferred  to  Lyons,  but  it  still  employs  7000  or  8000 
personsL    Happily  for  the  beauty  of  the  city,  a  great  part  of  it  was  consumed  60  years  ago^ 
and  occasion  was  taken  to  build  a  new  street,  running  its  whole  length,  of  fine  hewn  stone, 
broad,  and  on  an  elegant  design;  it  is,  periiaps,  the  finest  in  Fnnce.    It  is  connected 
with  a  bridge  of  14  arches,  which  tiU  of  late  was  considered  equally  unrivalled ;  and  also 
with  a  fine  promenade  bordered  with  trees.    The  metropolitan  church  was  almost  entirely 
demdished  during  the  revolutionary,  excesses;  onlv  two  of  its  lofty  spires  remain.    The 
beauty  and  abundance  of  the  country  around  Tours  have  attracted  such  numbers  of  English 
residents,  that  Mrs.  Carey  was  asked  on  the  road  what  great  convulsion  was  agitating  Eng- 
land, that  her  people  were  flying  from  it  in  such  crow£.    Saumur,  once  highly  flourishing 
and  industrious,  lost  two-thuds  of  its  population  by  the  revocation  of  the  edict  of  Nantes. 
Angers  is  a  large,  old,  steep,  ill-built  town,  but  has  a  considerable  trade ;  its  monuments 
have  been  dreaidfiilly  shattered  during  the  Revolution.     Le  Mans,  capital  of  Maine,  on  the 
Sarthe,  is  very  old,  but  large  and  clean,  with  a  spacious  market-place  and  someooosideiable 
manu&ctures. 

The  provinces  between  the  Loire  and  the  Garonne,  Poitou,  Berri,  lirooosin,  and  the 
Marche,  are  of  diversified  and  somewhat  peculiar  aspect :  they  present  none  of  those  bound- 
less plains  which  characterise  France  north  of  the  Loire ;  thejr  are  everywhere  traversed  by 
valleys  and  ridges  of  hills,  never  rising  into  mountains,  but  giving  to  the  country  a  broken  and 
variegated  aspect  This,  according  to  the  nature  of  the  soil,  is  sometimes  rude  and  dreary, 
sometimes  gay  and  smiling.  Mr.  Youn^.  ranks  the  Limousin  as  the  most  beautiflil  district 
in  aJl  France,  such  is  the  variety  of  hiUs,  dales,  streams  and  woods  which  compose  its 
landscape.  Mrs.  Carey  describes  Marche,  beyonid  Argenton,  as  singularly  pastoral;  the 
hills  cov^^  with  sheep,  goats,  kids,  and  lambs,  the  last  of  which  at  evening  come  down 
bleating,  and  are  received  into  the  houses.  Poitou,  a  part  of  which  is  so  fiitally  celebrated 
under  its  new  name  of  La  Vendee^  is  a  rough  country,  a  great  part  of  which  is  covered 
with  a  forest  cdled  the  Bocage.  All  these  <ustricts  are  more  productive  of  cattle  than  of 
grain,  though  they  are  cultivated  by  a  simple  peasantry  with  hardihood  and  vigour,  but  ^ite 
m  the  antique  style,  and  with  a  strong  antipathy  to  all  modem  improvements.  In  Pmtoo, 
the  proprietors,  being  small,  and  redcGng  much  on  their  estates,  excited  feudal  feelmp  and 
attachments,  that  were  extinct  in  Uie  rest  of  France ;  hence  the  formidable  war  whicn  they 
waged  single-handed  in  defence  of  the  ancient  regime. 

The  cities  in  this  range  of  provinces,  though  ancient,  are  neither  large,  nor  distinguisbed 
by  much  industry.  Poitiers  is  of  high  antiquity,  and  presents  some  interesting  Roman  re- 
mains; in  modem  times  it  is  distinguished  by  uie  signal  victory  gained  here  by  the  Black 
Prince.  The  city  is  of  great  extent,  but  comprises  manv  emoty  spaces  and  g^ardens.  Lhnoges 
is  an  m-built  town,  with  many  houses  of  timber,  roofed  with  tiles,  and  projecting  caves,  bill 
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thwe  u«ae*enl  huidiome  Bqaue*  uid  fountains,  and  tbepuUicwmUmconiiBUa]  abeaotiful 
view  of  liie  Vieane  flowing  down  a  charming  valler-  Its  calhednl,  wd  to  hare  been  '  '' 
bj  the  EngliMi  during  their  temporal;  poaaeaaioaof  this  part  of  France,  auflered  much  (fa 


w  of  the  Viemie  flowing  down  a  charming  valler-  Its  cathedral,  wd  to  have  been  built 
the  EngliMi  during  their  temporary  poaaeaaioa  of  this  part  of  France,  auflered  much  (fairinff 
le  revolutton,  and  has  only  one  tower  left  standing.     Bonrgee,  the  ancient  Bitnigic,  ia  veij 


iU-fauilt,  but  adotned  with  a  fine  cathedral,  and  distiogniahed  for  its  univeiaitj,  aod  • 
birtb-place  of  BourdaJoue,  and  of  tbe  je«uit.  Father  d'Orleana.    CbAtewmm  ie  gloan^,  but 
has  a  large  woollen  manu&cture. 

The  two  departments  of  tbe  Cbarente,  watered  br  the  fine  river  of  that  name,  fijrm  a 
r^ioQ  different  in  character  from  those  now  described ;  level,  and  extretoelj  fertile,  thoogk 
in  some  parts  rnamhy  and  unhealthful.  A  great  part  ij  the  prodDce  of  its  rich  rinejaids  ■• 
at  Cognac  converted  into  brandj,  which  brars  an  unrivalled  reputation,  thoogb,  prohaUj, 
the  name  ii  applied  with  a  fraudulent  latitude  to  infericr  Uqaora.  lie  fellow  tinge  so 
generally  given  to  brandv  is  the  coase^iiience  of  a  local  custom  at  Cognac  Saintea  is 
ancient  even  as  a  French  city.  An  ample  theatre,  an  aqueduct,  and  a  triumphaJ  arcfa  c'' 
white  marble,  attest  its  ancient  inraortance  as  a  Roman  city ;  and  the  cathedral  is  oud  to 
belong  to  tbe  age  of  Cbarlema^a.  But  the  most  conspicuous  featurea  of  the  Chsrente  are 
Rochelle  and  Rochefort.  The  former  is  renowned  as  the  greod  and  last  bulwark  of  the 
Protestant  cause ;  and  its  reduction,  eSecled  by  the  almoat  incredible  e&tHts  of  Cardinal 
Richelieu,  fixed,  the  down&ll  of  civil  and  religious  liberty  in  France.  Though  no  longer  a 
haven  of  the  Grat  magiiitude,  its  coltmial  trade,  prior  at  least  to  tbe  late  war,  was  very  cod- 
aideiahle.  The  town  ia  handsooie,  with  broad  streets,  niany  of  the  houses  built  on  arcades^ 
with  ahi^  beneath  as  in  Chester.  Rocbefiirt  has  little  trade,  but  is  one  irf'  the  principal 
French  naval  stations.  It  has  a  secure  harbour,  with  very  safe  and  extensive  docks. 
Being  <aie  of  tbe  few  towns  in  fiance  that  are  not  much  nnre  than  a  century  and  a  half 
old.  It  ia  built  on  a  regular  pUn,  with  broad  (^>en  streets.  Angoulime,  in  the  intericr, 
stands  on  a  rock  in  the  centre  of  a  cbaiming  valley,  through  which  winds  the  silver 
stream  of  tbe  Charente.  It  is  a  clean  well-built  town,  having  a  cathedral  with  five  cupola^ 
and  displaying  other  marks  of  bislorical  importance.  There  is  a  large  manu&cture  of 
paper. 

Guienne  ia  a  most  important  province,  which  for  several  ag^  fenned  an  appanage  of  the 
English  crown.  It  consists  of  a  magniScent  and  highly  cultivated  plain,  water^  by  the 
Garonne,  whose  broad  stream  here  resembles  an  arm  of  tbe  sea,  and  by  its  ample  Iiibutariee, 
the  Tarn,  the  Lot,  and  the  Dordof^e.     It  is  distinguished  b^  various  rich  productions,  but 


especially  by  the  wines  bearing  the  name  of  claret,  which,  though  not  quite  so  rich  and 
y  navoured  as  some,  are  so  light  and  agreeable  that  a  greater  quantitv  ia  drunk  at  the 
I  of  the  opulent,  than  of  any  other.  H.  Frank,  in  a  late  work  pubiiefied  at  Bordeaux, 
the  entire  produce  of  claret  at  250,000  tuna. ,  The  wines  of  tbe  fauns  Laffitte  ai^ 
ChAteau-Margaux  are  the  most  esteemed;  but  much  is  sold  under  these  names  which  baa 
no  title  to  them. 

Bordeaux  (J^.  287.),  near  tbe  mouth  of  the  Garonne,  is  one  of  the  gruidest  emporia  in 
France,  and,  indeed,  in  Europe. 
"  Situated   at   the  month  of  the 

Gaiocme,  which  here  allows  tbe 
largest  vesels  to  ascend  to  its 
port,  it  exports  all  the  valuable 
produce  of  this  great  southern 
plain,  of  which  tbe  wines  are 
said  to  amount  to  100,000,  and 
brandy  to30,000  pipes  annually. 
It  is  engaged  also  in  colonul 
trade,  and  in  the  cod  and  whale 
hsheries.  .Recent  tiaveilers  re- 
mark a  greater  display  of  wealth 
and  prosperity  in  this  than  in 
BoidMiii.  any  other  of  the  French  com- 

mercial cities.  Every  thing  'a 
on  a  ^rand  scale,  and  buildings  are  in  progress  which,  when  finished,  will  leave  it  without  a 
rival  m  France.  The  theatre,  designed  aAer  that  of  Milan,  ia  coosidered  a  luodel  of  archi- 
tectural beauty.  Many  of  the  eccleslaatical  structures  were  founded  by  the  Ekiglish.  A 
very  republican  spirit  is  said  to  prevail  at  Bordeaux. 

The  other  towns  of  Gu^enue  are  not  of  Ibe  first  magnitude.  Montaufaan  embraced  with 
ardour  tbe  Protestant  cause,  aitd  had  a  distinguished  university,  which  was  suppressed,  when 
tbe  place  was  taken  in  1S2S,  by  Louis  XIII.,  and  the  fortificatione  razed.  This  seminary, 
however,  was  restored  by  Napoleon  in  1810.  MonUuban  is  well<built,  of  painted  brick, 
with  wide  and  clean  streeta ;  and  an  elevated  walk,  which  Cfwrnnands  a  most  extensive  view, 
reaching  to  the  Pyrenees.  Agen  is  a  very  dirty  ill-butlt  town,  but  &nwuB  for  the  plum* 
raised  in  its  vicinity.    Cahors  htu  Home  thriving  manufactures,  and  ita  vicinity  produces  the 
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vtn  de  Qfxne^  which  is  held  in  high  estimation.    Rhodes,  cm  the  Aveyron,  is  a  gloomy  old 
town,  but  the  seat  of  a  distinguished  bishopric 

Gasoony  is  a  large  province,  extending  to  the  Pyrenees,  and  consisting  chiefly  of  a  wide 
level  sur&ce,  of  peculiar  character,  calleS  the  landes.  These  are  plains  of  sand,  in  some 
places  loose  and  blowing,  but  mostly  covered  with  pine  trees,  sometimes  affording  pasturage 
ibr  sheep,  and  more  rarely  detached  tracts  fit  for  cultivation.  The  Gascons,  long  an  inde- 
pendent people  under  their  dukes,  are  a  peculiar  race,  fiery,  ardent,  impetuous,  and  prover- 
bially addicted  to  boasting ;  hence  the  term  gasconade,  Bayonne,  though  not  very  large,  is 
one  of  the  strongest  ana  prettiest  towns  in  France.  Situated  at  the  broad  mouth  of  the 
Adoor,  it  has  a  considerable  traffic  in  exporting  the  timber  of  the  Pyrenees  and  the  Landes, 
and  sends  also  vessels  to  the  cod  and  whale  Siheries.  Mont  de  Marsan,  the  capital  of  the 
liBndes,  is  but  a  small  and  poor  place. 

The  Pyrenean  departments  comprdiend  some  interesting  features ;  Beam,  the  little  ori- 
ginal principality  of  Henry  IV.,  which  he  governed  with  paternal  kindness ;  and  Roussillon, 
which  underwent  several  revolutions,  alternately  belonging  to  France  and  to  Spain,  before 
it  was  finally  annexed  to  the  fonner.  Young  gives  a  delightfiil  view  of  the  state  of  this 
mountain  district.  It  is  divided  into  a  number- of  small  properties,  which  are  well  enclosed, 
well  cultivated,  each  comfortable  cottage  being  surrounded  by  its  garden  well  stocked  with 
fruit  trees ;  the  inhabitants  snugly  dr^sed,  like  Highlanders,  in  red  caps.  The  subdivision 
of  property,  thotigh  great,  seems  not  to  have  gone  so  far  as  to  lead  to  misery.  Pau  is  a  con- 
siderable town,  in  a  romantic  situation,  and  celebrated  as  the  birth-place  of  Henry  IV., 
whose  cradle  is  still  shown  in  the  ancient  palace,  now  converted  into  a  prison.  It  makes  a 
good  deal  of  linen,  and  is  noted  for  its  excellent  hams,  which  are  exported  from  Bayonne. 
Tarbes,  capital  of  the  upper  Pyrenees,  and  BagndrM,  with  its  mineral  hot  springs,  a  place 
of  crowdea  and  fiishionsJue  resort,  are  delightfully  situated,  affording  an  approach  to  the  fine 
valleys  of  the  highest  Pyrenees.  The  slopes  of  the  neighboilring  mountains  are  richly  cul- 
tivated, and  often  well  enclosed.  Roussillon  is  Spanish  as  to  language  and  customs ;  but  the 
magnificent  roads  e^cted  in  defiance  of  natural  obstacles,  and  3ie  thriving  industry  of  the 

gK>ple,  mark  the  influence  of  a  more  active  and  enlightened  government  The  extensive 
rtifications  of  Perpignan  render  it  a  barrier  of  the  kingdom.  It  is  gloomy  and  Ul-built, 
but  has  some  manuractures. 

Languedoc,  the  ancient  Gallia  Narbonensis,  and  afterwards  the  domain  of  the  counts  ot 
Toulouse,  is  the  pride  of  France  in  regard  to  climate,  soil,  and  scenery.  The  air  along  its 
coasts  is  generally  considered  the  most  salubrious  in  Europe.  The  plains  of  Languedoc  are 
celebrated ;  yet  they  are  encroached  uptm  not  only  by  the  Pyrenees  on  the  east,  but  by  the 
Cevennes,  which  form  their  constant  northern  boundary,  and  in  many  places  reduce  them  to 
a  breadth  of  a  few  miles.  But  on  the  line  from  Beziers  by  Montpelier  to  Nismes,  the  plain 
is  of  much  greater  breadth,  and  displays  a  luxuriant  fertility  scarcely  rivalled  in  any  other 
part  even  of  this  happy  region.  Every  thing  flourishes  htfre,  even  what  is  most  strictly 
denied  to  other  provinces ;  not  only  grain  and  the  vine,  but  the  silk-worm  and  the  olive. 

The  cities  of  Languedoc  are  not  ca  the  very  first  magnitude ;  but  they  are  handsome  and 
finely  situated ;  and  they  present  some  interesting  Roman  monuments.  Toulouse  covers  a 
mat  extent  of  ground,  but  it  has  suffered  in  consequence  of  the  discontinuance  of  its  pai^ 
Bament,  which  was  one  of  the  most  important  in  France.  The  cathedral  is  very  large,  but 
not  very  beautiful ;  and  many  of  the  churches  were  destroyed  during  the  Revolution.  There 
is  an  universi^  attended  by  1500  students,  and  two  large  libraries  open  to  the  public. 
Gastres  is  a  wefi-built,  industrious,  lan^  town,  the  birth-place  of  Rapin  and  Madune  Dacier. 
Carcassonne  still  retains  some  of  the  bastions  and  towers  of  the  castle  on  its  hill ;  but  this 
ancient  quarter  is  almost  deserted  in  favour  of  the  neat  pleasant  town  built  beneath.  Bezien 
is  uffly  and  dirty,  but  has  a  handsome  cathedral,  and  is  important  from  its  site  on  the  canal 
of  Luguedoc.  Narbonne,  though  celebrated  as  a  Roman  capital,  presents  few  monuments 
of  that  people ;  these  are  said  to  have  been  taken  down  at  the  buUding  of  the  walls.  Montp 
pelier  enjoys  an  unrivalled  fiune  for  its  mild  and  salubrious  air ;  but  late  travellers  have 
declared  themselves  unable  to  discover  on  what  that  renown  is  founded.  It  is  subject  to 
alternations  of  heat  and  cold ;  cloth  pelisses  must  be  worn  the  whole  winter,  and  fires  can- 
not h6  discontinued  till  May.  It  is,  however,  an  agreeable  residence ;  the  public  widk  com- 
mands a  view  over  the  Mediterranean  and  the  surrounding  country,  scaroely  equalled  in 
Europe :  there  is  a  ftouriahing  medical  school,  with  good  practitioners,  and  a  libraiy  of  40,000 
▼dmnea.  Montpelier  is  not  uniformly  well-built ;  but  it  presents  a  noble  Roman  aqueduct, 
a  fine  cathednl,  and  other  public  buildmffs.  Nismes  is  one  of  the  greatest  and  most  flour- 
ishing cities  in  the  south  of  France.  The  silk  manufocture,  as  already  noticed,  flourishes 
there  to  a  great  extent  More  than  half  the  inhabitants  are  Protestant,  who,  as  may  be  well 
ranembered,  were,  on  the  restoration  of  the  Bourbons,  exposed  to  violent  outrages  on  the 
part  of  thenr  Catholic  fellow-citizens ;  but  these  disorders  were  disavowed  by  5ie  French 
eoart,  and  have  ceased.  The  city  is  ill-built,  ill-paved,  ill  laid  out;  but  there  is  a  fine  bou- 
levard bordered  with  trees ;  and  it  is  particularly  illustrious  for  the  magnificence  of  its  Ro- 
man monuments.    The  amphitheatre  is  nearly  entire,  and,  though  rather  smaller  than  that 
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of  Vema.  fiom  itB  muMve  ^nodeur,  tnd  th«  enonnouB  bUka  of  which  it  u  coiutnuted, 
miggtitt*  the  idea  of  an  itDperwbable  &bric  But  the  edifice  csUed  the  Mauon  earrit,  anp- 
poMd  to  bare  beea  a  templ«  td  AllguBt(u^  ii  that  which  hu  excited  the  adniiiKtian  of  all 
tnTellen,  from  its  extreme  eleeance 
•ud  ^lacefitl  ]H«portkiH^  wlii^  ren- 
der It  almoat  a  perfect  model  of 
uchitectural  bean^.  It  rem&ina 
aft»  BO  man;  ages  quite  entire,  "  as 
if  nvafe  and  Kint  bad  been  alike 
awed  DT  its  Buperlatire  beaotjr." 
Near  Nutnee  is  the  Pont  dn  GanI 
■  hridge,  or 
tr  tqueduct,  fbnning  one  of  the 
most  remarkable   tDaoujnents  now 


0<f.  28 
ntherti 


extant  of  Romao  fp'sodeur. 
3  and  inlereating  cS  the  PreDcb  provbces,  1 


ProTeiice.il  me  of  the  moat  celebrated  and  inlereating  c£  the  PreDcb  provbces,  first,  as 
the  earliest  aeat  of  wealth,  civilisation,  and  poetry  \  next,  as  conlainii^  the  ecclesiaatical 
capital,  Avignon,  near  which  is  Vaucluse,  tbe  favourite  residence  of  Petrarch ;  lastly,  a* 
including  Toulon  and  Mareeillea,  the  greatest  naval  and  the  gre&test  commercial  city  in  tbe 
kingdom.  The  cla»ic  stream  oS  the  Durance,  though  it  cronee  tbe  whole  region  fi«n'  ita 
alpine  boundary  to  the  Rhone,  and  too  trilen  overBows  its  banks,  does  not  preserve  the  exten- 
tive  tracts  covered  with  rude  calcareous  hills  from  the  evils  of  aridity.  Although,  there- 
fiire,  the  products  of  this  province  are  various,  and  many  of  them  fine,  it  does  not  yield  com 
sufficient  for  its  own  consumption,  nor  can  it  boast  of  extensive  manuiactures,  hut  depends 
chiefly  upon  commerce. 

The  cities  of  Provence  rank,  in  all  respects,  anxmg  the  greatest  and  most  interesting  of 
the  kingdocn-  Aii  is  not  the  largest,  but  is  reckooea  the  ca|Htal,  and  was  fiirmerly  tbe  eeal 
of  the  perliamenls  of  Provence.  Its  name  is  contracted  from  that  of  Aquc  Sextie,  given  to 
it  by  tbe  Romans  from  the  copious  warm  baths,  in  whose  vicinity  numerous  medals  and 
inscriptions  have  been  dtacovered.  It  is  pleasant,  airy,  well  built,  in  a  fine  ^ain  encircled 
by  lolly  mountains.  The  cour*  is  very  beautiful,  tbnned  by  two  rows  of  trees,  with  hot 
fountains  bubbling  up,  at  which  wonten  are  seen  washing  clothes.  Greater  celebrity  attaehea 
to  the  name  of  Avignon,  for  some  time  an  ecclesiastical  capital,  and  still  mote  illustnons  W 
association  with  the  names  of  l^ura  and  Petrarch.  It  is  finely  situated  on  the  Rhone,  with 
manv  handsome  bouses;  but  tbe  streets  are  crowded  and  ill-paved.  In  the  centre  rises  an 
insulated  rock,  separated  by  tbe  river  from  a  range  of  bills  on  the  other  side,  and  in  which 
.  are  the  remains  of  the  palace  of  the  popes,  now  converted  into  hBnacka  and  prisons.  Tbe 
cathedral  bad  accumulated  immense  wealth  in  silver  and  other  ofieringe,  of  all  which  it  was 
rifled  at  the  Revolution ;  an  event  nxae  &ts,1  to  Avij^on  than  to  any  other  city,  except 
Lyons.  Avignon  is  surrounded  by  a  will  built  tmly  for  fiscal  purposes,  and  tbe  Rhone  is 
crossed  by  a  handsome  bridge  built  by  St  Benezet  in  tbe  twelfth  century  fitm  the  produce 
til  alms^  and  which  yields  50,000  francs  of  annual  toll  It  would  be  probne  for  a  traveller 
to  leave  Avignon  without  visiting 
2S0  the  tomb  of  I^un  in  the  church 

d*  the  Franciscans,  and  making  an 
excursion  to  the  beautifiil  fbantaiii 
of  Vaucluse  (Jig.  289.),  the  scene 
cf  inspiration  to  Peliarch.  Aries 
was,  in  early  times,  cae  of  the  most 
important  cities  in  the  south  of 
Fiance ;  under  the  Romans  it  was 
the  scat  of  the  pretoiian  prefect ; 
.  in  the  ninth  century  it  was  the 
FMsuta  nrviKioH.  '     capital  of  a  separate  kingdem,  and 

afterwards  the  seat  ti  an  archbi- 
shop, and  of  thirteen  successive  councils.  It  is  still  a  large  city,  and  presents  the  vestiges 
of  a  Roman  amphitheatre  (of  which  the  interior  area  is  now  built  upon),  once  capable  of 
Ctotaining  80,000  perscns.  Tajssccti  is  still  a  flourishing  ]^ce,  above  which  rmee  the 
ancient  castle  of  the  counts  of  Provence,  now  ccnverted  mto  a  prison.  On  the  opposite 
hank  of  the  lUiooe  is  Beaucaire,  distinfuished  tbe  its  great  annual  lair,  at  which  are  still 
sold  goods  of  various  descriptums  to  the  value  of  about  7,500,000  franca.  Digne  and  Car- 
pentia*  are  of  some  importance  as  capitals  t£  districts. 

Marseilles  and  Toulon,  the  two  great  southern  havens,  form  now  the  most  important  fea- 
tures of  Frorence.  The  commerQial  fiune  of  Marseilles  dales  from  early  antiqoi^,  when 
it  was  a  Qreek  colony,  and  carried  on  almost  all  tbe  commerce  of  Gaul.  In  modem  times 
it  has  been  the  chief  centre  of  the  trade  to  the  Levant;  and  though  its  pro^ieri^  suflered 
a  total  eclipse  under  the  regime  of  Napcdeon.  it  baa  since  regauied  much  of  its  fbrm« 
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■plendoaT.  The  turboar  is  spiicioua  and  secure,  bat  it  is  eotnewhat  narrow  at  the  entnnce, 
and  shallow.  It  ii  bordered  bji  siteDsiTe  quays  of  hewn  stone,  with  spacious  warehouaes; 
and  is  filled  wilh  all  the  shipping  peculiar  (o  the  Mediterranean,  araone  which  are  galleys, 
•nd  beautitiil  pleesure-boata  with  ulk  awnings)  it  is  crowded  with  aU  Uie  nations  of  that 
aea,  Gieeka,  Turks,  Jews,  Spaniards,  Italians,  and  loaded  with  the  produce  of  Asia  and  Africa. 
It  is  compu«d  bj  a  late  writer  to  Liverpool :  the  districts  round  the  port  are  a  nucleus  of 
trade  and- dirt;  but  in  the  exterior,  the  streets  are  haftdsome,  airy,  and  well  built.  AmooK 
other  fine  public  buildings  is  the  kdtel  de  viUe,  with  its  mh^ificent  marble  staircsM.  The 
cour*  is  formed  br  two  rows  c^  fine  trees  bc^ered  by  hoLdsocne  houses,  and  the  centc&l 
walk  is  crowded  like  a  fair.  The  neighbouring'  plain  is  finely  cultivated,  but  is  bounded  by 
bold  and  rugged  mountains  that  rise  above  the  range  of  vegetation.  Toulon,  though  not  a 
aeat  of  conunerce,  is  the  chief  naval  statiiNi  of  F^rance  on  the  Mediterranean.  It  has  two 
parts,  the  old  and  the  new :  the  latter  alone  receives  ships  of  war,  and  is  bordered  by  moat 
.  extensive  arsenals,  in  which  5000  men  are  constantly  employed.  This  port  can  contain  200 
nil  of  the  line ;  and  without  is.  a  very  spacious  and  well-sheltered  roadstead.  It  is  defended 
by  two  strong  forts,  which,  however,  were  occupied  in  1798  by  the  British,  who,  at  the  end 
IX  the  year,  were  obliged  to  evacuate  the  place.  Thia  was  the  first  occasion  on  which  Bona- 
parte's military  talents  became  conspicuous.  Toulon  is  a  clean,  pleasant  town,  refreshed  by 
■tmiui  of  water,  running  through  the  streets.  The  adjacent  country  is  wild  and  lomaDtic, 
d  with  some  cultivated  valleys. 
~~"  Dan[d)iny  is  a  region  completely  alpine,  the  two  depart- 

moita  o[  the  Upper  and  Lower  Alps  occuOTing  the  greater 
part  of  its  surface.  The  mountains  are  chiefly  calcueoos, 
and  broken  into  the  roost  picturesque,  peculiar,  and  n>> 
mantie  fiinna.  Younr  even  conaidera  the  scenery  of  Dau- 
phiny,  particularly  alonff  the  Is^re,  as  surpsssiog  that  c^ 
any  other  part  of  the  Alps.  In  one  of  the  most  awfiil  re- 
cesses of  these  rocks  and  wilds,  at  a  distance  thim  all  the 
.  smiling  scenes  of  earth,  St  Bruno  erected  the  monastery 
of  the  Chartreuee  (Jg.  390.),  of  which  Gray  has  drawn 
80  sublime  and  imposing  a  picture,  There  are  other  icraea 
emphatically  termed  Uie  wonders  of  Dauphiny;  as  the 
burning  fountain,  the  grottoes  of  Sas8enage,&c.  Although 
annda  ChuuHM  this  part  of  the  kingdom  caimot  be  considered  as  productive, 

yet  great  numbers  of  cattle  and  sheep  are  rmred  on  ita 
high  slopes  by  a  simple  race  of  men  resembling  the  mountaineers  of  Switzerland ;  and  even 
the  silk-worm  is  bred  in  its  lower  valleja 

The  cibee  do  not  require  very  particular  notice.  Grenoble  is  a  considerable  place,  Dot  ill 
built,  with  a  library  of  60,000  volumes,  and  eome  other  litetarv  establiahments.  It  took  ■ 
conspicuous  part  in  promoting  the  commencement  of  the  Revolution,  and  was  also  the  fint 
town  that  t^Kued  ita  gates  to  Napoleon  on  his  return  fhnn  Elba.  Gap  is  a  pretty  large  but 
poor  old  town,  in  a  deep  hollow,  amid  barren  mountains.  Vienne  is  a  Roman  city,  aiid 
presents  a  temple,  with  several  other  interesting  remains  of  that  pet^le.  It  has  also  a  fins 
modem  cathedral  with  a  very  loftv  spire.  Valence  has  a  militan  school,  at  which  Bonaparte 
was  educated.     Near  Tain  b  produced  the  celebrated  wine  called  Hermitage. 

The  Lvonnais  is  a  small  territory,  penetrated  by  branches  of  the  Alps,  in  some  places 
rough  and  stcoiy,  in  others  finely  diversified  with  hill  and  dale.  Its  chief  mterest,  however, 
centres  in  the  great  city  which  is  its  capitaL 

,^.  Lyons  ^Jig.  291.)  is  generally  ccn- 

aidered  as  the  sectrnd  city  in  France, 
and  as  fiiremost  in  regard  to  ccm- 
merce  and  industry.    It  is  ' 


thatol  ,      .  .     ._ 

highly    ornamented    in    (he    flmid 

t-i^  Gothic  style ;  and  the  square*,  espe- 

^^  Cially  the  Place  de  BeOecour,  with 

ita  fountains  and  statnes,  are  nowhere  nnrpnfsind      On  the  other  hand,  the  old  streets  ais 

narrow,  bordered  by- lofty  and  gloomy  walls,  and  divided  by  a  muddy  stream.     To  turn  into 

them  &3m  the  quays  has  been  ci»npared  to  entering  sutrteiTajieous  passtges,  watered  by  the 

sluices  of  Cocytus.    Lyons  sufiered  dreadfully  under  the  sway  of  the  jacobins,  who  made  it  a 

chief  theatre  of  those  atrocities  that  rendered  them  the  horror  of  mankind.     To  say  nothing 

of  the  msssacres  perpetrated  ander  the  appellation  of fatiUadet  and  noyadeg,  thev  studiously 

broke  in  pieces  all  the  manufacturing  machinery,  while  with  barbarous  hands  tney  de&ced 

all  the  ornaments  of  the  city,  GIM  up  the  fountains,  broke  the  statues  in  pieces,  and 
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totwlhhxl  Ibe  wbole  of  the  CAthedrft]  except  the  wtlk.  Her  citiiena  have  msde  dilieent 
eflorta  to  rartora  her  i^oeperitj,  uid  not  witboat  aatxem;  still  the  want  of  capital  and  Ibe 
■tagnation  of  trade  ue  lerioui  obatrnctiona,  and  cause  the  evila  of  poverty  ainoag  a  larRe 
populatioa  to  bs  nverelp  felL  The  Lvotmeae  have  the  ptxtpensitiee  usuall;  obeerred  in 
maDufiictarlnff  placee*  they  dialjke  the  Bourboiu,  ■"'^  the  eifffat  of  an  Rnglj^hTTPn  ia  worm- 
wood to  them. 

Auvergne,  to  the  we«t  of  the  Ljoanaia,  ia  tbe  only  moantaiitoaB  »ai  pwtortd  tnct  whioh 
Fnnce  u*  peculiarly  ill  own.     It  coonata  of  a  oontinuoua  range  of  mountaina  which  hare 
evidently  been  in  a  atate  of  volcanic  action,  the  country  being  covered  with  lava,  and  the 
hoiuea  bailt  i^  it    From  an  elevated  end  extensive  plain  riee«  the  great  Puy  de  DAme, 
neatly  5000  feet  high,  with  about  sixty  attendant  mountaina,  called  in  the  country. tbe 
ffianteaaaod  ber  cbiMren.  The  countrrisdivenified  with  many  raffed  and  precipiloosrocks, 
Eaving  castlee  and  even  towna  built  co  them.    Yet  Auvergne  ia  not  a  barren  countij.    Tbe 
Puya  are  mostly  covered  with  herbagie,  and  have  large  level  plains.     The  natives  are  labo- 
rious, and  rear  large  herds  of  cattle,  which  are  aimaat  wild ;  they  are  even  eaid  to  beat  off 
tbe  wolf^  the  low  of  the  animal  attacked  sumiDoning  all  the  rest  to  its  aseistance ;  bat,  in 
retum,  they  cannot  be  milked  unless  the  calf  be  on  tbe  other  aide.    The  people  are  bixnel;r< 
and  very  republican ;  they  form  themselves  into  a  number  cf  societiea,  of  wWh  the  princi- 
pte  is  a  ooounon  table,  attended  however  by  tbe  men  only.     In  winter  they  take  up  their 
•bode  under  the  same  roof  with  tbe  cattle  which  occupy  each  end,  and  by  their  ittit  save 
ftiel  which  is  scarce.     Clenoont  is  a  considerBble  town,  perched  on  the  lop  of  a  bill,  and 
built  <£  lava.     It  ia  extremely  dirty,  and  Hr.  Young  ccxnpores  several  of  its  streets  to  cban- 
neli  cut  in  a  dunghil) ;  however,  the  mountain  tncezee  purify  the  air.   The  cathedral,  which 
was  fine,  was  nearly  destroyed  during  the  Revolution.  In  the  surrounding  country  are  many 
ennous  caverns,  petri^ing  wells,  warm  springs,  caacadee,  &c.     AuriUac  also,  Riom,  and 
Thiers    ore    elevated   town^   ccm- 
manding  striking  views  c£  tbe  rocks 
and  cones  c^  thu  remarkable  chain. 
Towards  Pny  en  Velay,  which  na- 
turally  belongs  to  Auvergne,    the 
rocks  become  still  more  steep   and 
romantic;  and  amoDff  the  castles  seat- 
ed  in  them,  Mr.  Young   especially 
distinguishes  that  ofPolignac  (Jig. 
392.),  the  fonn  and 'site  of  which 
appears  to  him   so   striking,  as   to 
CM>i.rP^i«au.  j^„ag  jj  Q)e  fejj^  agMTbyasOTt 

cf  magic  influence,  to  rise  before  the  mind.  St  Michael's  church,  in  the  centre  of  the  town 
of  Puy  itself^  standsonthetopofaverystriking,  almost  precipitous  rock,  of  tower-like  form. 

Burgundy  and  Champagne,  with  the  small  adjoining  provinces  of  Bourbonnais  and  Niver- 

uais,  form  a  vast  plain  ext/^nding  north  of  the  provinces  last  described.   Burgundy,  liowever, 

is  traversed  by  branches  from  the  Voages,  fotroing  billy  tracts  of  moderate  elevation.     Thi» 

ia  the  great  country  of  wine,  producing  the  finest  in  ^wice,  and,  with  vet;  few  exceptions^ 

in  the  whole  world.     The  surface  of  the  wine-district  is  chiefly  red  sandstone  rock,  with 

very  little  soil.     The  vineyards  are  cultivated  by  small  proprietors,  who  do  not  usually  hold 

more  than  twenty  or  thirty  arpents.     It  coets  500  trancs  to 

plant  an  arpent  in  vines,  and  30  annually  to  keep  it  in  repair. 

Three  years  elapse  before  it  yields  any  wine,  and  six  before 

it  yields  good  wme.  Commim  vineyards  sell  at  1500  IraDca 

an  acre ;  and  there  are  some  that  sell  so  hi^  as  10,000. 

The  precariousDees  of  the  crop,  however,  end  the  want  of 

capita),  render  this  branch  of  industry  a  poor  employment; 

and  the  cuttivalras  of  Burgundy  are  the  least  flonriihing  cf 

any  in  France.     Few  new  vineyards  are  now  laid  down ; 

though  the  capital  invested  m  the  old  onea  is  a  sufficient 

reason  for  keeping  them  up. 

Of  the  chief  towns,  the  first  in  dignity  is  Rheima,  a  no- 
ble and  ancient  city,  the  ecclesiastical  capital  of  Prance, 
where  the  kings  were  crowneii  Biiii  snointed.  The  cathe- 
dral (J/f.  293J  has  been  considercil  the  most  i^endid  spe- 
I  cimen  of  Gothic  arctiitecture  existing,  though  some  of  its 
ranamenta  are  not  in  the  purest  taste.  The  H6tel  de  Ville 
ia  also  fine ;  and  the  streets,  unlike  what  is  usual  in  iM 
towns,  are  bn«d,  straight,  and  well  builL  Rheims  is  stUl 
the  chief  mart  of  that  favourite  wine  called  champagne, 
and  ft»n  thence  the  connoi»enrs  of  Paris  uke  care  to  pn>- 
CMhadni  u  UwiH.  ^^^  ^^^^  supplies.     Troye*  once  celebrated  for  its  great 
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bin,  Bjid  tM)ted  ta  iMTiiiff  firen  its  iwme  to  the  Tk7  wejsht,  imnb  u  capital  of  Chunpune, 
had  is  still  a  targe  and  flourishing  town  lai  the  Seine.  ChUooB  but  Hutm  i*  also  consiui^ 
ble,  ind,  hj  a  Beeming];  capriciouB  choice,  is  the  capital  cf  the  department  of  the  Hams, 
instead  of  kbeims.  Heu^rea  and  Sedan  aie  Btrong  frontier  towiw ;  the  latter  celebnt«d  for 
its  manufacture  irf'  fine  woollen  cloth,  aa  well  aa  for  one  of  anns.  Rocroy  is  onij  diatin- 
cuidied  for  the  signal  viclOTv  of  1643,  which  first  established  the  superiority  of  the 
Freitch  anna.  In  Burvuiid;,  Dijca  (_Jig.  204.),  with  its  numerous  and  loft^  spires,  preeenta 
a  noble  appearance  to  ue  approaching  traveller;  but  it  has  lost  much  of  ila  ancient  impoc> 


tMoce.    Its  cboTcbea,  now  txw  niunerons  far  the  place  in  its  reducetl  stAte,  were  dreadfhlly 
de&ced  and  mntilated  duringtbe  Hevolutioo :  one  haa  been  converted  into  a  market  &»  lah, 
another  into  one  for  com.     The  streets,  however,  are  wide  and  clean.     Dijon  ha*  a  distia- 
goished  aniversity,  and  can  boast  of  giving  birth  to  Boasuet,  Bufibn,  and  Ciebilloo.    Aabm 
attracts  notice  by  a  temple  and  other  remains,  which  indicate  ita  importance  as  a  Roman 
city,  also  by  a  fine  modem  cathedral  (Jig,  295.)    Auzerre  still  floortuies  by  the  excellent 
wine  produced  in  ita  neighbcurhood,  and  is  adorn- 
ed  with   a   cathedral   and   several  lofty  spires.    ' 
Chilons  sur  SaAne  is  a  good  country  town.  Sena, 
the  see  of  an  archbishop,  and  formerly  the  aeat 
of  several  councils,   presents  still  aonie  noblv 
monuments  in  decay.    Moutins,  capital  of  ths 
rich  plain  of  the  BcHirboonaia,  though  not  liand> 
.    some,  is  bu£y  and  cheeribi,  having  a  eonaiderahla 
traffic  upon  the  Seina    Nevera,  m  Nivemaia,  is 
■  finely  situated  on  the  L(»re,  but  is  an  ill-built  ajtd 
A«»  CuMnL  dirty  town. 

The  provinces  of  Lorraine,  Franche-comte,  and  Alaace  an  leas  an  integral  part  of  EVancs 
than  a  series  of  appendages  obtabed  by  conquer  chiefiy  during  the  leign  of  Louis  XIV. 
They  remain  still  m  many  points  connected  with  Germany.  They  are  watered  by  tho 
Meuse  and  the  Moselle,  trdnitariea  of  the  Rhine ;  they  are  traversed  by  the  chain  of  the 
\(mgee,  connected  with  the  Swiss  Alps  and  the  Black  Forest;  their  aurfiwe  ia  rude  and 
rrregular ;  their  wines  have  the  same  agreeable  acid  quality  as  the  Rheuiah.  Even  yet 
Alsace,  both  as  to  language  and  manners,  is  altogether  German. 

The  cities  are, — Nancy,  capital  of  the  dukes  i^  Lorraine,  a  race  of  gallant  and  ac«xn>- 

C"  thed  princes.  It  is  mid  to  be  the  rocet  elegant  city  in  France,  especially  the  new  town, 
It  in  the  sijcteeuCh  century.  The  gates  appear  almost  like  triumphal  arches ;  the  public 
buildings  are  numercus ;  the  piace  royale  binI  the  adjoining  area  are  superb.  The  place  ia 
lighted  in  the  Bnglish  manner.  Metz  is  a  larger  town,  and  now  more  important,  beinr  one 
or  the  strongest  of  the  French  fbrtresaes.  ft  ia  nearly  enclosed  by  the  Moaelle  and  the 
Seille,  and  entered  by  snccesBive  drawbridgeB.  The  usual  complement  of  its  garrisoD  ia 
10,000  men.  Metz  is  celebrated  for  its  long  and  triumphant  defence  under  the  Duke  cf 
Guise  against  the  army  of  Charles  V.  It  is  still  a  flourishing  town,  with  numerous  mann- 
ftctores,  and  contains  a  library  of  60,000  volumes.  Lunevtlle  was  for  some  time  the  resi* 
dence  of  Slanialaus,  the  ex-king  of  Poland,  who  considerably  embellished  it;  and  it  was  tha 
aceae.of  Bonaparte's  first  triumphant  treaty  in  1801.  It  is  now  rather  a  poor  place,  havin|f 
few  manu&ctures.  Another  strong  fortress  is  Verdun,  a  name  fimiliar  to  English  ean,  as  the 
scene  of  the  detention  of  their  countrymen  in  180S.  It  is  well  situated  on  the  Meuae.  Saline 
flourishee  by  means  of  the  salt  extracted  from  the  brine-springs,  which  are  fiiund  also  in 
other  paita  of  this  territoiy.  Besau^on,  in  FranchoKumte,  was  a  city  of  the  German  etn|iiie 
till  the  trea^  c£  Westph^ia,  when  it  waa  ceded  to  the  Spaniards,  from  whom  it  was  wieeted 
by  Louia  XlV.  It  is  a  large  and  industrious  place,  particularly  distinguished  by  a  mumfa^ 
tore  of  clocks  and  vratahea,  introduced  towaids  the  end  of  the  last  centurv,  and  empkivill^ 
ahout  1600  persons.  It  has  also  valuable  scientific  and  literary  establishments.  D61e  la 
likewise  a  very  ancient  town,  once  the  capital  of  Franche-comte.   Vesoul  and  Lons  le  Saul- 
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nier  are  pnt^  good  toini^  and  cafutala  of  depaitmentK  In  tpptotcbiBg  S«riti«i1ao^  the 
eoimtiT  became!  elevated,  and  the  towni  occuot  pictuMaqoe  aitea.  Onoana  lies  in  a  deep 
dell,  ikirted  b;  green  rocky  hiUi,  like  Matlock.  PaitaTlieratand8<»alieigbthaTiDgaatroDg 
CHtle  which  gnardi  the  panage  into  Switaerland.    Nantua  ia  placed  in  a  nook  betwaea  two 


the  rich  and  fruitful  plain  of  Akace,  more  h  „  , 
tirated  than  any  other  put  of  the  kinpkin  except 
fVench  Flanders.  Here  Colmar,  Haguenau,  SaTenie, 
Weiaembei^,  are  agreeably  aitaated  and  rather  thiiring 
towna.  But  hy  hi  the  mott  important  place  in  thia 
part  of  France  is  Stnsburff  ify.  206.).  It  was  earlf 
celebrated  aa  an  imperial  city,  enjojing  extenaive 
privileges,  and  enriched  by  the  navigation  of  the 
Rhine.  Its  proaperity  waa  still  farther  [onnoted  in 
(xmaequence  of  the  zeal  with  which,  along  with  the 
rest  erf*  Alsace,  it  embraced  the  reRHmed  dcctrinea. 


Strasburg  and  Alsace  suffered  a  severe  misfornine,  bj 
being,  b  1669,  subjected  Xo  France  bv  Louia  XIV. 
Yet  the  city  retained  privileges  beyond  any  other  in 
,  France,  and  continued  to  be  distinguished  both  by 


wealth  and  intelligence.    Its  schools  were  considered 
second  only  to  those  of  Paiia,  till  the  Revolution,  when 
*"■**••  they  were  severely  injnrod,  and  have  not  yet  been  fully 

natond.  Strasburg,  however,  faaa  still  valuable  institutioos,  both  literary  and  eccocmical, 
and  ia  one  of  the  greatest  and  moat  flourishing  citiea  (rf'  France.  Its  ancient  importance  is 
attealed  by  ita  cathedral  or  minster,  one  of  the  moat  spleodid  eziating  manuments  of  the 
Gothic  Ita  lower,  470  feet  high,  is  said  to  be  the  niost  elevated  sffoclure  in  the  world,  with 
the  exception  of  the  Great  Ppamid  of  Egypt 


CHAPTER  K. 

HPAIW. 


SpAiH  ftoma  the  principal  part  of  a  very  eitendve  peninsula ;  the  moat  sonthem,  and  alao 
rhe  moat  weatem,  porticu  of  Europe.  It  ia  only  crainected  by  an  isthmus  about  a  hundred 
niles  bnad,  traversed  by  the  Pyrenees,  a  chain  holdinr  the  second  rank  amuig  the  moun- 
aina  of  Europe.    Spain  ia  thus  almoet  insulated  from  uie  rest  of  the  ccaitinenL 

Sect.  I. — Oenerdl  Outline  end  Aipect. 

The  boundaries  of  the  Peninsula  in  general  are,  on  the  north,  the  Bay  of  Biscay ,  on  the 
west,  the  Atlantic;  but  thia  coast  Ibr  more  than  half  its  extent  is  occupied  by  Portugal, 
irttose  interior  fVontier  forms  to  that  extent  the  western  boundary  of  Spain.  The  moat  south- 
em  point  near  Gibraltar  is  only  separated  by  a  narrow  strait  from  the  opposite  sbiH^  ot  Africa. 
Butward  from  this  strait  is  the  Mediterranean,  Htma  which  the  coast  wmds  in  a  north- 
easterly direction,  gradually  receding  from  Africa,  and  lacing  at  a  great  mterval  the  western 
coast  of  Italy.  From  its  termination,  the  Pyrenees  stretch  acraae  to  the  Bay  trfBiscay,  and 
finm  the  lof^  limit  between  Spain  and  France. 

Tbe  extent  of  Spain,  ninlh  and  south,  is,  froai  Tarifii  Point  in  the  straits,  m  30°  N.  lati- 
tude, to  Cape  Ortegal  in  Galicia,  43°  46' ;  about  540  English  milea.  From  east  to  west,  the 
extreme  pomts  of  uie  peninsula  aro  Cape  Creua,  in  Cat^onia,  3°  IT  E.  longitude,  and  Cape 
La  Boca,  9°  SO'  W.  longitude;  implying  twelve  and  three  quarters  degrees,  which,  in  this 
latitude,  amounta  to  alxMit  560  miles.  Tnas  the  Peninsula  fonns  almost  a  square ;  allowance 
being  made  for  the  irregularity  of  its  outline;  and,  the  entire  extent  of  Portugal  being  taken 
oS,  Spun  is  reckoned  to  contain  183,600  square  mile& 

The  sur&ce  of  Spab  is  strikingly  irregular.  It  is  traversed  by  lo^  and  lofty  rsngei  of 
mounlaini,  having  plains  of  vast  extent  iKtween  them  and  the  sea.  "niese  moontaius  may 
be  CMisidCTed  as  part  of  the  great  range  which  crosKs  Europe  fitxn  the  Black  Sea  to  tlu 
Atlantic.  The  I^renees  common  to  fWnce  and  Spain,  form  a  long  continuous  line  irf'  IcAj 
anmmits,  the  moat  central  and  elevated,"  of  which  ia  Mont  Perdu  near  tbe  source  of  the 
CincA,  which  the  accurate  measurements  have  fixed  at  inwards  of  11,160  feet  Towards 
the  sea,  oa  both  sides,  the  mountains  sink  into  a  more  mciderBte  elevation,  and  the  barrier 
between  the  two  kingdoms  is  less  fbnnidable.    This  great  chain  shoots  lower  branches  into 

•  [Tti>  hlnbot  pnLni  of  tlK  Prrcnea  li  now  known  1o  be  L 
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Catalonia  and  Navarre,  presenting  also  some  striking  insulated  peaks,  among  which  that  <^ 
Montserrat  is  the  most  conspicuoas.  From  the  western  extremity  of  the  Pyrenees,  a  great 
chaiUf  which  has  been  called  the  Iberian,  reaches  almost  due  south,  forming  the  boundary 
of  the  fine  plains  of  Aragon  and  Valencia.  All  the  other  ranges  run  from  east  to  west  The 
Cantabrian  is  nearly  a  continuation  of  the  Pyrenees :  it  stretches  across  the  whole  north  of 
Spain,  covering  the  provinces  of  Asturias  and  Galicia,  and  leaving  only  a  narrow  and  rugged 
plain  along  the  sea-coast  Parallel  to  this,  on  the  opposite  side  of  a  vast  plain  through  which 
the  Duero  flows,  is  another  transverse  range,  beurmg  in  its  highest  points  the  names  of 
Guadarrama  and  Somosierra,  and  enclosing  with  its  rugged  and  romantic  clifEs  the  elevated 
palaces  of  San  Ddefonso  and  the  EscuriaL  On  the  opposite  side  of  the  Tagus  and  of  the 
plain  of  Madnd  is  another  parallel  chain,  the  Sierra  of  Toleda  It  borders  the  wide  elevated 
plain  c^  La  Mancha ;  on  tne  southern  boundary  of  which  is  the  more  celebrated  chain  of 
Sierra  Morena,  the  lofty  barrier  of  the  rich  plams  of  Andalusia.  Beyond  these  rise»another 
longitudinal  chain,  of  a  peculiarly  bold  and  lofty  character,  called  the  Sierra  Nevada,  from 
the  snow  which  perpetually  covers  many  of  its  summits ;  between  which  and  the  Mediter- 
ranean only  a  narrow  though  beautiful  plain  intervenes.  These  long  and  lofty  ranges,  as 
observed  already,  are  separated  by  very  extended  plains,  which,  in  the  interior,  are  ^  great 
elevation,  and  even  Maarid  is  2170  feet  above  the  sea :  the  plains  along  the  Mediterranean, 
and  almost  on  a  level  with  it,  display  a  profuse  fertility,  and  abound  in  all  the  choicest  fruits 
of  a  southern  climate. 

The  rivers  of  Spain  form  as  important  and  celebrated  a  feature  as  its  mountains.  The 
Tagus  and  the  Duero,  rising  in  the  Iberian  chain,  on  the  frontiers  of  Aragon,  roll  along  the 
two  grand  central  plains,  receiving  numerous  though  not  very  large  tributaries  from  the 
mountains  by  which  they  are  bordered.  Unfortunately  for  Spain,  they  terminate  in  the 
somewhat  hostile  realm  of  Portugal,  and  are  scarcely  navigable  above  its  frontier ;  so  that 
the  commercial  benefits  arising  from  them  are  of  little  importance.  The  Gruadiana  belongs 
to  La  Mancha,  and  on  its  approach  to  Portugal  fbrms  the  boundary  of  the  two  kingdoms ; 
but  the  high  tract  through  wnich  it  flows  is  (mly  distinguished  for  its  rich  pastures,  i^  does 
not  render  its  port  of  Ayamonte  a  place  of  any  importance.  Beyond  the  Sierra  Morena,  the 
Guadalquivir  waters  the  plain  of  Andalusia,  and  has  on  its  banks  the  noble  cities  of  Cordova 
and  Seville ;  while  Cadiz,  not  fax  from  its  mouth,  forms  the  chief  emporium  of  Spain. 
Though  its  navigation  is  now  much  impeded,  and  practicable  for  larffe  vessels  only  to  Seville, 
it  is  the  only  river  in  Spain  of  much  commercial  importance.  The  Ebro,  which  derives 
from  its  position  a  greater  historical  celebrity  than  any  oth^r,  rising  in  the  Cantabrian  moun- 
tains, nearly  crosses  the  breadth  of  north-eastern  Spain,  and  separates  Catalonia  and  Ara^ 
gon  fi!om  the  extensive  regions  of  the  interior.  Its  banks  at  present  afford  few  materials  for 
trade,  except  a  large  quantity  of  timber.  The  Guadalaviar  and  Xucar  in  Valencia,  and  the 
Miilo  in  (xalicia,  are  also  rivers  of  some  magnitude. 

The  mountains  of  Spain  enclose  no  lakes,  their  waters  finding  a  ready  issue  along  the 
vast  plains  on  which  they  border. 

Sbct.  IL — Natural  Geography. 

SiTBSBCT.  1. — Geology, 

The  principal  mountain  chains  in  Spain  diSer  not  only  in  their  external  aspect,  but  also 
in  their  internal  composition :  they  appear  more  as  dififerent  individuals  than  as  members  of 
a  single  system.  They  have  this  in  common  with  one  another,  that  their  nucleus  consistB, 
in  whole  or  in  part,  of  primitive  and  transition  rocks ;  but  not  only  the  species,  but  also  the 
relations  of  these,  vary  in  the  dififerent  chains.  A  great  body  o^  granite,  which  seldom 
reaches  the  highest  points  of  the  country,  and  contains  subordinate  b^s  of  gneiss  and  other 
primitive  rocks,  ranges  through  the  Pyrenees  properly  so  called.  It  is  surrounded  by  a  pre- 
dominating mass  of  crystalline  slate  and  of  transition  rocks,  among  which  the  most  abunaant 
are  clay  skte  and  limestone.  On  the  contrary,  on  the  western  continuation,  in  the  Biscayan 
mountains,  the  older  rocks  are  not  widely  distributed,  and  appear  first  in  Galicia,  at  the 
western  extremity  of  the  northern  mountain  chain,  where,  according  to  Humboldt,  granite, 
accompanied  by  crystalline  slates,  appears  again,  and  in  great  extent.  The  principal  mass 
of  the  mountain  chain  which  separates  Old  finom  New  Castile  is  composed  of  gneiss  and 
(franite.  In  the  chain  of  mountains  extending  between  the  Tagus  and  the  Guadiana,  accord- 
m^  to  link,  the  principal  rock  is  granite.  The  long  ridge  of  the  Sierra  Morena  contains 
mincipally  transition  rocks ;  granite  breaks  out  on  its  southern  foot  towards  the  Guadalquivir. 
This  rock,  so  frequent  in  the  Iberian  peninsula,  appears  to  be  wanting  in  the  highest  southern 
chain.  The  middle  nnountain  ridges  consist  of  mica  slate,  abounding  in  garnets,  which,  in 
the  ridges  lying  before  them,  passes  into  less  crystalline  mica  slate,  chlorite  slate,  and  clay 
slate,  which  sometimes  enclose  beds,  at  times  of  vast  magnitode,  of  compact  limestone, 
marble,  dolomite,  and  serpentine.  On  the  south  coast,  newer  transition  slate  and  greywacke 
slate,  with  beds  of  flinty  slate,  lie  here  and  there  on  the  older  slate.  The  basis  or  flmda- 
mental  part  of  the  rock  of  Gilvaltar  is  of  these  rocks. 
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The  structure  of  the  duuns  of  moontaine  oorresponds  in  general  with  their  chief  direction. 
Not  only  the  alternation  of  the  di£ferent  rocks,  but  also  the  dhrection  of  the  strata,  are  con- 
sumable with  the  direction  of  the  chains :  hence,  in  the  greater  part  of  Spain,  the  principal 
direction  of  the  slaty  rocks  is  firom  S.W.  to  N.R,  or  W.S.W.  to  E.N.E.  But  the  inclina- 
tion of  the  strata  varies.  In  the  Pyrenees,  properly  so  called,  the  dip  of  the  strata  is  com- 
ibnnable  with  the  two  acclivities  of  the  range,  in  tlie  SSomosierra  and  Guadarrama  ranges, 
the  principal  mass  of  gneiss  dips  S.E.  fowaids  the  granite  lying  before  it  In  the  Kerra 
Morena,  t^e  predominating  dip  of  the  slaty  strata  is  towards  the  N.W.,  so  that  the^  appear 
to  rest  on  the  granite  which  breaks  from  mider  them.  In  the  Sierra  Nevada,  the  dip  of  the 
strata  is  confonnable  with  the  two  acclivities  of  the  chain.  It  is  worthy  of  remark  how  the 
curvature  of  the  south  coast  oi  Spain  obeys  the  direction  of  the  strata,  and  how  the  formatioD 
of  the  &r-projecting  southern  point  of  the  land  also  stands  in  connection  with  the  direction 
of  the  strata.  At  the  foot  of  the  rock  of  Gilvaltar,  the  slaty  strata  run  nearly  north  and 
south  with  a  rapid  dip  towards  the  east  The  Gut  of  Gibraltar  is  therefive  nearly  at  right 
angles  to  the  direction  of  the  strata.  The  rocky  wall  between  the  Mediterranean  and 
Atlantic  Seas,  by  this  direction  of  the  strata,  must  have  opposed  the  strongest  resistance  to 
the  currents.  The  primitive  and  transition  rocks,  in  very  different  places,  are  rich  in  ores. 
The  present  mines  are  confined  principally  to  the  south-west  and  soutii-east  parts  of  Spam. 
The  mighty  lead-glance  veins  of  Linares  occur  in  granite;  the  colossal  deposit  of  lead- 

S lance  in  the  Sierra  de  Gador,  which  i^rded,  in  the  year  1828, 600,000  cwt  of  lead,  is 
istributed  in  masses  (putzen),  in  a  limestone  which  may  be  referred  to  the  oldest  transition 
rocks,  and  the  rich  mercury  mines  of  Almaden  are  contained  in  clay  slate.  The  secondary 
rocks  also  assist  in  forming  the  principal  Spanish  mountain  chains,  but  in  a  different  manner. 
They  ascend  to  a  great  height  on  the  Spanish  ode  of  the  Pyrenees ;  even  some  of  the 
highest  summits  are  of  secondary  rocks.  The  western  continuation  of  the  Pyrenean  chain 
consists,  in  the  Biscayan  provinces,  principally  of  secondary  rocks ;  and  it  is  probable  that 
the  lofty  limestone  mountain  ridg:es  which  separate  Asturias  from  Leon  are  a  continuation 
of  the  Biscayan  secondary  formation.    On  both  sides  of  Somosienra  the  primitive  rocks  are 
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■kilted  hf  thoie  of  the  secondary  clan;  bat  they  are  hi  from  the  middle  and  higher  parte 
of  the  nKHmtain  chain.  When  we  follow  the  road  from  Ifadrid  to  Andaluaia,  we  meet  witii 
•econdary  rocks  near  the  transition  cU^  slate  of  the  pssses  of  the  Sierra  Morena ;  bat  we 
mast  descend  very  low  on  the  soath  side  before  we  meet  with  similar  rocks,  ^nie  higii 
mountains  of  Jaen  are  formed  of  secondary  rocks.  In  the  northern  vorgtbirge  of  the  Siem 
Nevada,  between  Granada  and  Goadiz,  there  are  secondary  deposits,  which  are  not,  how- 
ever, so  consideraUe  and  extensive  as  to  reach  to  the  high  ridgos.  Also  in  the  vicinity  of 
Malaga  new  secondary  rocks  lie  <m  the  foot  of  older  mountain  masses ;  and  the  ridges  of 
secondary  rocks  extend  from  the  bills  of  Ronda  towards  the  southern  extremity  of  Spain. 
The  wonderful  isolated  rock  of  Gibraltar  is  also  principally  composed  of  new  seoondaiy  rock. 
The  distribution  of  the  rock  is  not  confined  to  the  immediate  vicinity  of  the  hi^er  moun- 
ftain  chains,  but  it  extends  from  the  one  to  the  other,  rises  or  fiills  in  the  intermediate  spaces, 
and  forms  in  this  way  the  widely  extended  high  table-land. 

The  most  important  of  the  Spanish  secondary  rocks  are  the  following ;  viz.,  variegated 
Mndstone  and  marl,  gryphite  limestone,  and  the  white  limestone  or  Jura  limestone.  Hie 
firet  of  these  exhibits  the  same  relations  as  in  Britain,  where  it  is  known  under  the  name  of 
new  red  sandstone  and  red  marl.  The  riiell  limestone,  which,  in  Germany,  is  enclosed 
between  Werner's  variegated  sandstone  and  the  younger  marl  formations,  is  wanting  in 
Spain,  as  is  also  the  case  in  England.  The  sandstone  and  marl  is  rich  in  gypsum  and  masses 
of  rock  salt  At  Vallecas,  near  Madrid,  and  in  some  other  places,  there  rests  upon  it,  in 
single  beds,  that  rare  deposit  consisting  of  insertcAattm,  with  nests  of  siliceoos  minerals.  It 
is  to  this  formation,  which  occurs  widely  spread  over  the  high  table-lands  of  Old  and  New 
Castile,  that  these  countries  owe  the  redmsh-brown  colour  of  their  soil,  and  the  tiresome 
uniformity  of  their  surfoce.  The  lias  formation  is  widely  distributed  in  the  ncnthem  pro- 
vinces of  Spain.  It  appears  to  reach  a  considerable  hei^t  on  the  Spanish  side  of  the  Pyrenees. 
In  the  Biscayan  provinces  it  exhibits  the  same  characters  as  the  gryphite  limestone  of  the 
Weser,  and  is  so  widely  distributed  that  nearly  all  the  older  rocks  are  covered  by  it  Here 
it  is  remarkably  prolific  in  an  excellent  iron  ore.  The  immense  mass  of  sparry  iron  ore,  con- 
verted by  decomposition  into  brown  and  red  iron  ores  of  Sommorostro,  near  Bilboa,  and  which 
probably  forms  the  ironstone  hills  mentioned  by  Pliny  in  Uie  34th  book  of  his  Natural  IS9- 
tory,  belongs  to  this  formation.  Probably  also  the  vast  beds  of  coal  in  the  Asturias  are  sab- 
oroinate  to  it  The  white  Jura  limestone,  which  is  one  of  the  most  widely  distributed  for- 
mations, is  also  of  great  geognostical  importance  in  Spain.  It  forms,  in  most  places,  the 
immediate  cover  of  the  varie^ted  sandstone  and  marl,  and  occurs  in  the  north,  and  also  in 
the  south  of  Spain,  in  single  ridges  and  great  mountain  masses.  This  formation  is  exhibited 
in  its  most  characteristic  forms  in  the  narrow  pass  of  Pancorbo  in  OAd  Castile,  in  the  lacerated 
fountains  of  Jaen,  and  the  isolated  rocW  wall  of  Gibraltar.  Wherever  it  occurs,  its  presence 
is  announced  by  the  yellowish-brown  colour  of  the  soil  with  which  it  is  covered. 

Some  members  also  of  the  chalk  formation  occur  in  Spain.  The  sandstone  of  the  rocky 
ridge  of  the  southern  coast,  between  Cadiz  and  Gibraltar,  and  the  limestone  in  the  district 
of  Los  Barios,  bring  to  our  recollectiod  the  rocks  of  the  Saxon  Switzerland.  The  fiijst 
agrees  with  the  €rerman  quader-sandstein,  the  latter  with  the  Saxon  planer  limestone,  an 
equivalent  for  impure  chalL 

Tertiary  deposits  occur  in  different  parts  of  Spaia  In  the  south,  particularly  near  tiie 
searcoast,  there  is  a  deposit,  filled  with  marine  organic  remains,  in  which  calcareoos  sand 
and  pebbles  occur,  partly  in  a  loose  mass,  and  partly  more  or  less  firmly  compacted  by  means 
of  calcareous  cement  Judging  from  the  included  petrifiictbns,  among  which  are  beds  of 
oyster-shells,  this  deposit,  on  which  Cadiz  stands,  and  which,  in  some  ^bces,  rises  into  hil- 
locks and  low  hills,  belongs  to  the  upper  tertiary  searwater  formation.  Probably  the  ter^ 
tiary  deposit  mentioned  by  Bnmgniart  as  occurring  in  the  neighbourhood  of  Barcelona 
belongs  to  the  same  deposit  That  nesh-water  limestone  occurs  in  ^lain  has  been  sufficiently 
proved  by  the  observations  of  Baron  Ferussac.  The  deposit  very  much  resembles  that  so 
^nerally  distributed  in  Germany,  and  is  found  hi  difllerent  parts  of  Spain,  both  in  the  inte- 
rior and  on  the  coast,  and  at  different  heights.  The  calcareous  breccia,  generally  with  a 
ferruginous  basis,  which  occurs  principally  m  the  south-west,  where  it  is  widely  distributed, 
belongs  to  the  latest  of  the  antediluvian  deposits.  It  not  cmly  incrusts  limestone  rocks  of 
different  formations  more  or  less  thickly,  but  also  fills  up  rents  and  fissures  in  them :  thus  it 
abounds  among  the  calcareous  rocks  of  Gibraltar,  where  it  sometimes  contains  bones  oi  quad- 
rupjeds  no  longer  met  with  there.  The  formation  of  the  breccia  is  ascribed  to  a  catastrophe 
which  afi^ted  different  parts  of  the  coast  of  the  Mediterranean  sea.  As  Professor  Haus- 
mann,  to  whom  we  owe  the  preceding  details,  had  not  an  opportunity  of  travelling  in  Mur- 
cia,  he  was  not  able  to  confirm  or  reject  the  accounts  of  Spanish  geologists,  who  maintain 
that  it  contains  true  volcanic  rocks.  The  occurrence  of  other  rocks,  which  are  conjectured 
to  have  come  fixxn  below,  has  been  noticed  in  but  few  places.  Characteristic  basalt  occurs 
in  Catalonia.  The  porphyritic  and  basaltic-looking  iocjob  extendiiifir  firom  Cabo  de  CSata,  and 
from  Avila,  on  the  north  side  of  the  Guadarrana  range,  are  still  prwlematicaL  Hy  peisthene 
rook  has  been  found  by  Professor  Garcia  in  the  vi^ity  of  Salmas  de  Poza,  in  Old  Outile, 
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in  contact  with  Jura  limestone.  ProfeflBor  Hansroann  fixind,  in  the  mountains  of  Jaen,  neat 
to  variegated  marl  containing  masses  of  gypsum,  roclci  of  greenstone.  CoL  Silvettop 
describes  tertiary  deposits  in  Granada. 

It  may  not  be  improper,  ftom  Professor  Hausmami,  to  point  out  the  influence  of  soil  and 
climate  on  the  other  departments  of  nature,  as  also  on  the  peculiarities  and  occupations  of 
man.  A  glance  at  the  whole  nature  of  Spain  discoyera  a  threefold  principal  difference. 
The  northern  zone,  which  extends  to  the  £bro»  differs  entirely  in  its  characters  from  the 
middle  ^wne ;  and  this  again  is  completely  different  from  the  southern  zone,  which  is  bounded 
on  the  north  by  the  Sierra  Morena,  and  a  part  of  the  Ostrandes.  The  northern  zone,  which 
includes  Galicia,  Asturias,  the  Biacayan  provinces,  Navarre,  the  northern  part  of  Aragon, 
and  Catalonia,  is  a  widely  extended  mountainous  and  hilly  country.  The  snow-fields  and 
fflaeiers  of  the  Pyrenees  on  the  one  side ;  and  on  the  other  the  north  and  north-west  winds, 
Save  a  marked  influence  in  lowering  the  temperature  of  the  atmosphere,  and  in  increasing 
the  supply  of  water.  The  increas^  humidity  is  favourable  for  vegetation,  which,  on  the 
whole,  very  much  resembles  that  of  the  south  of  France ;  and  the  variety  of  rocks  eontain- 
mg  lime,  clay,  and  sand,  and  also  tlieir  frequent  alternations,  operate  beneficially  on  the  soiL 
The  soil  everywhere  invites  to  cultivation,  and  the  Catalonians  and  Biscayans  are  active 
cultivators  of  the  ground.  The  middle  part  of  Spain,  to  which  belongs  Old  and  New  Castile, 
a  part  of  Aragon,  Leon,  and  Estremadura,  is  not  so  &vourably  circumstanced.  In  general, 
we  rarely  meet  with  either  beauty  or  variety  of  aspect  The  extensive  and  lofty  tabXe-lands, 
destitute  cf  trees,  are  dull  and  tiresome ;  their  uniuMrm  and  noonotonous  surfttce,  formed  by 
vast  deposits  of  horizontally  disposed  sec<mdaiy  strata,  is  swept  across  by  the  wind,  and  burnt 
up  by  me  sun's  rays.  Whichever  way  the  eye  turns,  it  meets  with  scarcely  any  thing  but 
wretchedly  cultivated  cornfields  and  desert  heaths  of  cistus.  Seldom,  in  general,  more  in 
the  southern  than  in  the  northern  districts,  plantations  of  olive-trees  alford  a  meajgre  shelter, 
and  vary  the  scenery,  although  in  an  inconsiderable  de^rree.  Nothing,  certainly,  has  so 
great  an  influence  on  these  properties  of  nature,  with  which  manv  of  the  peculiarities  and 
modes  of  life  of  man  harmonise,  than  the  high  situation  of  the  widely  extended  table-lands, 
nod  the  uniformity  of  the  rock  which  fonns  the  support  of  the  soiL  It  is  owing  principally 
to  the  horizontal  stratification,  and  the  want  of  water,  that  the  great  Spanish  table-lands  are 
so  widely  extended,  and  so  little  intersected  by  deep  vallevs.  The  rivers,  in  most  cases, 
cmy  but  little  water  in  comparison  with  the  magnitude  of  the  land,  and  the  number  of  con- 
flideirable  mountahi  chains ;  and  it  is  fiirther  surprising  how  insignificant  the  waters  of  most 
of  the  Spanish  mountain  groups  are,  even  when  the  qualities  of  the  rocks  favour  the  forma- 
tion of  springa  The  causes  of  this  great  deficiency  of  water  are  principdly  the  great  dry- 
ness of  Uie  atmosphere,  the  inconsiderable  cover  of  snow  on  the  mountains,  and  its  short 
continuance ;  the  absence  of  forests,  and  the  want  of  great  moors  on  the  heights,  and  the 
comparatively  inconsiderable  breadth  of  the  mountain  ranges.  The  southern  and  south- 
westera  part  of  Spain,  which  comprehends  Andalusia,  witii  Granada  and  Murcia,  is  very 
diflerent  fixsn  that  just  described.  On  the  opposite  side  of  the  Sierra  Morena  the  whole 
land  has  a  more  southern  and  foreign  aspect,  a  breathing  of  that  African  nature,  which  an- 
nounces itself  not  only  by  the  world  of  plants,  but  also  by  the  animal  world,  and  man  him- 
self. The  great  difference  of  climate  is  produced  by  the  southern  situation,  the  escposure  of 
the  acclivity  on  the  south  and  south-west  to  the  African  winds,  and  the  strong  reflection  of 
the  solar  rays  from  the  lofty,  naked  mountain  walls.  The  mountain  ranges  are  more  closely 
aggregated,  the  valleys  more  deeply  cut :  there  is  no  room  for  very  extensive  table-lands, 
and  the  more  limited  ones  that  occur,  as  those  of  Granada^  are  more  amply  supplied  with 
water  than  those  in  the  middle  of  Spain.  Alon^  with  this  arrangement,  there  is  greater 
diflference  among  the  rocks,  and  also  of  their  poeitiom  The  south  of  Spain,  therefore,  poe- 
not  only  a  much  higher  temperature,  one  fit  for  the  orange  and  the  palm,  but  also  a 
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more  varied  and  a  more  fovourable  soil  for  cultivation.  But  these  relations  would  have  acted 
more  beneficially  if  the  air  had  been  more  humid,  and  moisture  had  been  everywhere  more 
abundant  The  deficiency  of  moisture  is  the  principal  cause  not  only  of  the  striking  mea^ 
greness  of  pbenogamons  vegetation,  on  most  of  the  mountain  acclivities,  but  also  of  the 
reniarkable  paucity  of  lichens  and  mosses  on  the  mountains  on  the  coast;  and  in  connection 
with  this  is  the  fact,  that  the  weathering  of  the  rocks,  and  the  reforming  of  the  original  sur- 
fiuse  of  the  mountains,  assume  there  a  somewhat  different  course  fi^om  what  is  oteerved  in 
places  which  are  moister,  and  provided  with  a  more  powerfiil  vegetation. 

ScBSBCT.  2. — Botany. 

'« Oh  1  Christ  I  it  is  a  foodly  liKbt  to  lee 
What  H«ayen  hath  done  for  thia  delicious  land  I 
What  fVuits  of  IVagrance  blush  on  every  tree ! 
WlMtt  goodly  prospects  o*er  the  hills  expand  I 
(But  man  would  mar  them  with  an  impious  hand). 

**  European  Spain,*'  savs  M.  de  Humboldt,  '*  situated  in  latitudes  under  which  Palm  trees 
(Pkmmx  dactylifem  and  Ckanunrops  humflis)  grow  upon  the  plains,  presents  the  majestic 
spectacle  cf  a  chain  of  mountains,  the  tops  of  which  shoot  up  into  the  region  of  overl    ' 
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it  haa  been  Mcertained  that 
B  about  113S5  En^liah  feet,  and 
the  Hulbacen  11,660  Engliab  feet,  above  the  level  of  the  ocean.  None  of  the  mounUine 
of  the  Pyreiteea  are  of  ao  greet  a  hei^t ;  fi>r  Hoot  Perdu,  the  loftiest  of  the  Spanish  FVre- 
neea  ia  oalj  11,168  feet,  and  the  hiehea  of  the  French  Pfreneea  only  17^  GUhoDiB.  The 
peak  of  Hulbacen,  in  the  Sierra  P^vada  of  Oranada,  waota  only  76  &thotns  of  being  aa 
high  as  the  Peak  of  TeneriSe.  Yet  even  thii  nimmit,  if  siCuated  in  Ihe  aame  latitude  aa 
the  town  <^  Mexico,  would  not  be  perpetually  covered  with  mow :  for  the  never-melting 
mowa  begin  under  the  equator  at  2460  lathotna ;  under  the  twentieth  dcvree  of  lalitode  at 
23H)&tboina;  under  the  fbrty-fifUi,  at  1300  &Chaina;  and  utaler  the  aixtyeecond,  at  90O 
fitthvna." 

Thua  cireumataneed  in  regard  to  climate,  and  the  elevaticA  of  ita  nwuntaina,  how  great]/ 
ia  it  to  be  regretted  that  do  couotiy  in  Europe  haa  been  ao  little  investigated  in  regara  to  ita 
botanical  pnductiooa !  Enough,  however,  ia  known  tor  our  purpoae,  which  may  be  collected 
IVani  the  difFerent  tiavela  in,  and  accounts  of^  Spain  and  Portugal,  and  from  the  RechmAe* 
Mr  la  DUtribtilion  Oiographtque  dei  Vegetaux  Phanirogamei  4aru  FAitrien  Monde, 
alreadv  alluded  to,  by  M.  de  Mirbel.  This  author  considers  the  whole  of  this  peninsula, 
with  the  exception  rf  the  northern  part  of  Spain,  which  tbrms  the  shores  of  the  Gulf  rf 
Gasccny,  and  which  beltmgs  to  the  temperate  iraie,  as  entering  into  the  transition  zone.  If, 
therefore,  its  vegetation  has  any  affinity  with  that  of  Fiance,  it  is  only  where  its  mountoinooa 
narta,  especially  the  Pyrenees  reaenibI<B  the  mountains  of  France,  and  its  warm  districts  are 
like  the  extreme  aouth  of  France.  In  Eaat  Valencia  and  Murcia,  in  the  south  of  Audalosia 
and  the  Algarves,  in  Western  Alemtejo  and  South  Gatremadura,  the  rich  and  varied  vege- 
tation calls  to  mind  the  fertile  plains  of  Syria.  In  Andalusia,  frosts  are  unknown,  and  the 
■WW,  if  it  ever  blls,  melts  the  moment  it  touches  the  soil :  so  that  it  is  not  rarpriaing  that, 
in  the  cultivated  parta,  the  Spaniards,  long  ftmous  tar  iheir  voysges,  should  have  introduced 
many  vegetables  tram  remote  paits  of  the  world ;  thus  giving  a  perfectly  tropical  ajqiear- 
ance  to  uie  country. 

The  Erythrina  Oondlodendron,  or  Coral  tree,  with  its  brilliant  scariet  bloasomii,  the 
Sekinut  MoUe,  with  its  sracefiilly  pinnated  foliage,  and  the  PhyUilaeea  dioiea,  are  intrv- 
duced,  with  many  other  punta,  from  South  American  Even  the  bananas  are  conunon  to  the 
south  of  the  Guadalquivu-;  as  are  also  the  Cavenue  Pepper;  and,  in  gatdens,  the  Cmvolvu- 
Ins  Batatas,  or  Sweet  Potato.  Everywhere  about  the  rural  habitations  of  the  Spanish  pea- 
santry, the  Date,  the  Orange  {Jig.  206.),  the  Lemon,  the  Olive,  the  Pomegranate,  the  Fig 
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(Jig.  299.),  and  the  Mulberry,  flooriah  nearly  as  well  as  in  the  native  soiL  Link  notices  the 
trees  growing  about  Lisbon ;  "  they  are  chieily,"  he  says,  "  Olive  and  Orange  trees,  Cypres^ 
Judas  trees:  Elms  and  Poplars  appear  too.  But  of  Oaks,  Beeches,  and  Lime,  there  are 
none,  and  very  few  Willows ;  so  that  one  may  instantly  perceive  how  different  is  the  char- 
acter <^  a  Lisbon  view  thnn  that  of  Germany."  The  Orange  is  the  most  striking  of  these: 
for  there  are  many  plantations  in  quintaa,  where  they  fbrm  cotnpoct  groves,  and  also  scat- 
tered in  open  spots.  These  trees  require  much  artificial  watering,  and  they  are  proqagated 
\n  seed,  and  afterwards  bv  grafting  upon  those  seedling  trees.  In  December  and  Januarjr 
the  fruit  begins  to  turn  yellow ;  and  at  the  end  of  January  and  in  Febniary,  heSxa  they  are 
ripe  and  sweet,  they  are  gathered  for  exportation.  Towards  the  end  of  March  and  Apii, 
the  oranges  are  very  good,  but  they  are  not  in  perfection  till  early  in  May.  In  July  and 
August,  uiey  are  scarce,  and  over-ripe.  At  the  end  of  April  and  Hay,  the  new  flowers  ap- 
pear, the  (^agrance  of  which  extends  fax  and  wide,  and  at  this  time  the  quantity  of  glittering 
ftuit  embosomed  amid  the  dark  foliage,  "  like  golden  lamps  in  a  green  night,    relieved  stiU 
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more  by  the  snowy  blossoms,  presents  an  object  which  continually  excites  new  admiration, 
though  it  is- one  of  daily  occurrence.'  One  single  tree  frequently  bears  1500  oranges,  and 
examples  are  not  wantmg  of  their  bearing  2000,  and  sometimes,  though  rarely,  2500.  In 
the  provinces,  they  sell  for  half  a  fiuthing  apiece.  Pigs  are  exported  &rgely  from  the  city 
of  Faro ;  they  are  the  most  important  pr«luce  of  the  Algarve,  and  are  Iv^ght  down  by  the 
country  people  to  the  merchants  in  immense  quantities.  They  are  thrown  in  heaps  in  a 
building  prepared  for  the  purpose,  where  a  sjrrup  flows  from  them,  which  is  used  to  advan- 
tage in  makmg  brandy.  They  are  then  spread  to  dry  in  the  sun,  in  an  open  situation,  where 
they  are  left  for  a  few  days,  m  proportion  to  the  heat  of  the  weather ;  i^r  which  they  arc 
packed  into  small  baskets  made  of  the  leaves  of  the  Fan  Pahn,  and  exported.  "*  Greece  and 
the  Algarves,"  M.  Link  observes,  '*  are  the  only  countries  where  caprification  is  practised ; 
for  in  the  latter  country  are  some  varieties  of  Fiffs,  and  those  very  excellent,  that  fall  to  the 
ground  immature,  unless  punctured  by  gnats."  Two  ideas  prevail  respecting  the  effect  of 
this  operation;  the  general  opinion  being,  that  the  little  insect,  on  entering  Sie  Fig,  (which 
is  known  by  botanists  to  be  a  fleshy  receptacle,  including  many,  and  often  only  barren 
flowen^)  carries  with  it,  from  other  figs  that  it  has  visited,  and  from  which  it  comes  loaded, 
the  farina  necessary  for  fertilisation :  while  others  maintain,  and  among  them  M.  Link,  that 
the  puncture  caused  by  the  insect  gives  a  fresh  stimulus  and  a  new  movement  to  the  sap  or 
juices  of  the  fruit,  thereby  not  only  preventing  the  fidl  of  the  fhiit,  but  rendering  it  sweeter 
and  better  flavoured ;  and  it  is  certam  that  many  of  our  common  firuits,  when  pierced  by  in- 
sects, acquu^  the  sweetest  flavour.  The  ancients  perfected  the  figs  in  the  Archipela^  by 
means  of  an  insect,  a  species  of  Cynips  (C.  Ficusy,  In  Algarve,  besides  the  cultivated  kind, 
another  wild  sort  is  grown ;  in  which  the  insects  abound.  These  trees  are  recalled  Fijos  de 
tora ;  and  branches  of  them  are,  at  the  proper  season,  broken  off,  and  suspended  over  those 
Intended  to  be  fertilised,  when  the  little  animals  come  forth,  alight  upon  the  fruits,  puncture 
them,  and  aid  their  ripening. 
Formidable  fences  are  made  of  the  Cactus  Tuna  (Jigr.  900.),  and  the  Agave  americana, 
2QQ  or  American  aloe.    The  former  is  often  mixed  with  the  Pome- 

granate, but  of  itself  it  constitutes  a  hedge  almost  impervious  to 
cattle.  In  Portuguese  it  is  called,  on  account  of  its  prickles, 
Fijo  do  inferno :  the  flowers  are  yellow  and  the  fruit  esculent; 
the  latter  is  by  no  means  unpalatable,  and  is  regularly  sold  in 
Lisbon.  Of  the  Agave  americana  we  have  already  spoken,  and 
shall,  therefore,  smiply  mention  here,  that  its  leaves  undergo  a 
process  by  which  a  valuable  thread  is  extracted,  known  in  Por- 
tugal by  the  name  of  Filo  da  pita.  The  largest  and  most  pei^ 
foct  leaves  are  cut  off^  laid  upon  a  board,  apd  scraped  with  a 
square  iron  bar,  which  is  held  in  both  hands,  until  all  the  juices 
and  pulp  are  pressed  out ;  the  nerves  only  remaining,  when 
these  are  found  easily  separable  into  threads.  Where  pasturage 
is  scarce,  as  in  Algarve,  the  cattle  eat  the  foliage  of  this  plant, 
if  cut  into  thin  transverse  slices. 

In  La  Mancha  grows  the  Esparto  pele  (Stipa  tenacisnma\ 
of  which  cords  are  made,  and  the  foliage  is  sent  in  large  quan- 
tities into  Portugal  for  this  purpose.    To  prevent  the  careless 
destruction  of  these  valuable  plants,  penalties  are  inflicted  on 
Cm*»''^^u^  any  person  who  ventures  to  gather  them  before  the  month 

of  May,  when  they  are  in  perfection. 
The  Carob  tree  (Jig,  901.)  Link  reckons  the  most  beautiful  of  European  trees.    It  attains 
901      ^.^^  ^  considerable  height,  forming,  with  its  large  evergreen  pinnated 

foliage,  a  head  of  considerablf.  dimensioiis,  uid  yiel$ng  a  welcome 
shade.  Among  the  foliage  hang  down  the  numerous  l<mg  pods, 
which,  when  ripe,  are  lued  as  fodder  for  cattle,  especially  the 
mules,  and  as  meat  for  swine,  though  inferior  to  the  acorns  of  the 
Evergreen  Oak.  Before  the  expulsion  of  the  Moors,  the  Sugar 
Cane  was  cultivated  to  a  considerable  extent,  and  lately  it  has  b^n 
re-introduced,  at  San  Lucar,  into  a  garden  **  d'acclimation,"  to- 
gether with  Coffee,  Indigo,  and  Gum  Arabic.  A  vast  extent  of 
country  is  covered  by  the  Chamcerope  humilis  {Dwarf  Palm  or 
Palmetto),  growing  in  waste  places.  This  vegetation,  in  part  ex- 
otic, follows  the  coasts  of  the  Spanish  peninsula,  to  the  east  and  to 
the  west  It  is  diflused  in  all  its  luxury  in  the  delicious  territory 
of  Valencia,  where  the  agriculture  of  the  Moors  is  still  held  in 
respect  Widi  the  species  already  named,  are  here  cultivated  the 
Aloe  perfoliata.  Yucca  aloifolia.  Cassia  tomentosa,  Melia  Azeda- 
rach,  many  kinds  of  Mimosa,  Annona,  &c.  In  the  environs  of 
Alicant,  the  Date  harvest  is  very  abundant  This  Palm  there  grows  in  large  plantations. 
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aod  oAen  attaiiH  the  faeiglit  of  120  feet  It  rauhei  kloug  the  entira  cout,  to  the  40t])  de- 
(TM,  uid  perhap*  hi^ier.  Tbe  Agvie  abounds  in  the  eavirma  of  TuirigoOt,  in  Uw  41M 
owiee ;  and  U10  Olive  coatinuei  lo  the  •b(»e  t£  Fiance. 

u  gtaenl,  the  vegetatioo  of  the  Mat  of  the  Peninaulii  di&ra  little  from  that  of  the  other 
Aortm  of  the  MeditemneuL  The  ooasta  of  tbe  Ocean,  on  tbe  west,  are  leea  hot,  Bc<i<H4ing 
to  M.  Bcif7  de  St.  Vincent,  than  coneiponding  latitudes  cm  the  eaat  aidea;  ao  that  the  aoath- 
era  vegetation  does  not  extend  bo  tar  to  tbe  north.  Be  this  aa  it  majr,  tbe  Date,  tbe  LenKW, 
the  Orange,  abound  in  Algarve  and  Alemteja  The  Orange  grows  plentifully  in  the  envi- 
looB  <^  Oporto,  in  41°  i  ai^  the  Olive  extenda  Co  43°.  A  great  nuu^r  of  American  plants, 
the  aeada  having  been  probably  brought  in  ballast,  are  mingled,  and,  aa  it  were,  con&unded, 
with  indigenous  species.  Upcn  tbe  wtiole,  however,  the  vegetatiui  ma;  be  considered  aa 
having  more  in  commoii  with  that  of  the  Atlantic  than  with  the  coAsts  of  the  Mediterra- 
nean. Link  tbua  pictures  tbe  climate  of  Portugal,  and  its  effects  upon  vegetatico : — "  A 
heat,  equal  to  96°  of  Fahrenbeit,  is  not  uncommon  in  this  countrj ;  and,  &om  companlire 
ofaaerva^ons,  it  aj^iears  that  the  climate  is  wanner  here  than  in  Brazil,  though  tbe  heat  ^xm 
not  continue  near  so  long.  EVim  Mideummer-dav  lo  ibe  middle  of  September,  tain  is  ex- 
tiemelf  nnctuumoa,  and  even  in  the  beginning  of  that  month  very  scanty ;  the  drought  often 
cootimiea  much  longer.  Immediately  aAcr  tbe  Amt  rains,  follow  the  autumnal  flowers,  tbe 
Headow  SaAtai  (C^Aico,  two  species  but  little  known);  Safiron  (Crociu  uUimu);  tbe 
Autumnal  Snowdrop  (^Leucojum  aulumnaU) ;  tbe  sweet-anelling  lUnunculua  bullatus,  and 
many  othen.  These  appear  in  the  higher  lands  around  Ciatra,  where  tbe  rains  are  earlier 
than  in  the  low  parts  near  Lisboo.  Immediately  after  the  autumnal  flowers,  come  tlw 
■pring  plants,  owmg  to  which  tbe  interval  between  spring  and  autumn  is  scarcely  percep- 
tiUa.  In  October  tbe  young  giaea  smings  up,  aitd  the  new  leaves  shoot  out,  rendering  it 
the  [deaauitcet  ntootb  of  the  year.  In  November  and  December  611  heavy  nins,  with  fre- 
quent storms.  Days  of  perpetual  silent  rain  are  verr  rare,  fix  in  general  it  comee  down  in 
loneDts^  Tbe  brooks  round  Lisbon,  whidi  it  was  a  httle  while  befire  easy  to  st^  over,  and 
which  wholly  disappear  in  summer,  now  rush  like  ttKrents  down  tbe  hills.  This  swelling 
of  the  stieoms  renders  travelling  difficult  at  that  aeascsi,  and  would  retard  tbe  (q»eraticnB  of 
war  as  much  in  winter  as  tbe  drought  in  summer.  In  January,  cold,  clear  weather  often 
[oevails^  hat  becomes  niilder  in  February,  which  is  generally  a  very  i^easant  mcath." 

Tbe  PMst  ccoiinoa  vegelablca  of  the  plains  of  Spain  are  tbe  Ciork  tree  Cj^.  30S.X  the 
Hex,  ud  Kermea  Oak  (Jg.  303.),  the  Bay  tree,  the  UyrtJe,  the  Philyrea  media  and  ugw 
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temus,  and  many  other  species  of  this  genus ;  Viburnom  Tinus,  O^ris  alba,  PaJiurus  ai 
tialia,  the  Btrawberry  tree,  tbe  common  and  shrubby  Jeasomines,  the  Caper  plant,  and  a  great 
number  of  Cisti  (j^.  304.^  with  other  ahruba,  whoee  fi>liage  is  of  an  evergreen  and  coriace- 
ous nature.     Immense  plains  are  clothed  with  Lygeum  Spaitum,  and  the  running  stieami 
are  bordered  with  Bupleurum  spiooeum  and  Nerium  Oleander. 

But  it  has  been  Justly  remarked,  that  no  country  in  Europe  presents  a  more  soirowfiil 
aspect  than  the  interior  A  the  Peninsula.  "  No  man,  perhaps,  saving  a  botanist,"  says  Link, 
"could  travel  with  any  pleasure  in  the  barren  tracts  of  Old  Castile ;  but  this  pursuit  can 
Tender  travelling  both  instructive  and  interesting,  even  in  these  apparently  sterile  wastes. 
Where  forests  have  existed  there,  tbey  have  yielded  to  tbe  stroke  <J  the  axe ;  and  the  nahed 
■oil  remains  without  any  culture.  Vast  chains  of  iDonntains  Sfwead  out  in  all  diiectkaw,  and 
between  them  are  extended  tbe  Parameras,  more  or  less  elevated  plains,  frequently  as  naked 
as  tbe  steppes  of  Siberia."  H.  Bory  estimates  at  ttcaa  1800  to  SOOO  feet  the  elevation  of  th« 
Patamem  which  divides  the  sources  of  tbe  Do«ro  and  the  Ebnx  In  the  valleys  fbrmed  W 
those  rivers  and  their  tributary  streams,  a  vegetation  of  great  beauty  is  fbuod,  partaking  of 


tint  in  tlie  more  tempente  cliiii>Ua  of  tha  notth.  Hera  are  weea  nwH  fieUa  oTHuze,  ud 
eren  of  Rje  snd  Buley,  more  rarely  of  Wheat,  muroanded  by  lofty  Oake,  Cheetoota,  and 
Poplan,  every  tree  suppoting  a.  Viae,  which  epreada  over  it  uid  not  uofreqaently  iwcbcfl 
to  the  veiy  aummit  of  uie  highest  Oaln. 


The  ereat  maas  of  tlie  ftreata  which  have  escaped  dsstiuctioTi  are  moetly  formed  c^Ever- 
nOake;  among  which,  beflides  the  other  spec iea  already  enumerated,  are  found  the 
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a  mountaJos  also,  grow  Tilia 
tt  {ptatyphytloi !),  Ftgaa  aylvstica,  Coatanea  vesca  (Jig.  305.),  Taxua  baccata.  Pious 
rflftBUia,  PraxtDus,  Omus,  Sic.  The  comownest  ftH^st  tree  oo  the  plains  of  the  tei^male 
■one,  namely  the  Oslc  (Quemu  Robw),  inhabits  the  southem  slope  of  lite  PyreneeaL  It  ii 
■aid  that  this  tree  occura  also  in  aome  parts  of  the  Peninsula. 

The  vejretation  which  prevails  on  the  lofty  mountains  in  the  interior  of  Spain  is  almost 
wholly  unknown  to  us.  M.  Ramond  baa  made  snne  interesting  obeemtims  on  that  of  the 
Pk  dn  Hidi,  one  of  the  hiffbeaC  of  the  Pyrcneea ;  and  has  compared  the  plants  of  ila  most 
ekfated  sammit,  estimated  at  tUxmt  10,000  feet,  with  that  of  Melville  Island,  ai  ~ 
by  Mr.  R.  Brown.     The  similarity  is  very  striking. 
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Of  thve,  ei^t  of  the  Helvill«  Iduda  liehma  aal  one  itf  its  •>■>«*«  ore  fbund  on  the  pnn- 

mitof  the  Pic  du  Midi;  fire  others  of  the  licbeni,  indone  of  its  two  Aepohea,  uidauof  its 

moMM,  glow  aa  the  cnga  of  lh«  peek,  or  in  ita  immediate  Ticjnkf . 

SuiaaoT.  3. — Zoology. 

The  native  lookf^  hu  been  so  little  inveeti^ted,  that  Dothing  bejond  a  meegfe  liit  coold 

be  furnished  of  indieenotu  uiimala.    In  the  mountain!  of  AsturiaB  the  Ibei  ii  not  uncommoa, 

and  the  Alpine  Squirrel  (Seiuruj  oi^riniu)  ia  onl^  fbund  in  the  Pyreneea.     In  the  soutbem 

partB,  bordering  on  the  Afncon  shore,  a  fen  tpeciee  of  warblera  have  recentl]'  been  found, 

which  tra  as  yet  unknown  to  the  rest  of  Europe.     The  European  Bee-esler  (J^X-  306.)  fre- 

gOQ  quents  the  vicinity  of  Gibraltar  in  large  flocks  during 

the  season  of  migration. 

Among  the  d(«ietticated  uimals,  the  horse  and  sheep 
of  Spain  deserve  particular  notice,  as  having  been  loog 
celeiirated  throughout  Europe.     The  best  hcHves  are 

Cendlr  about  bur  feet  six  or  eight  inchea  high ;  thej 
e  all  the  fire,  docility,  grace,  and  action  of  the 
beautiful  Arabians  of  Barbaiy  (generally  called  fiaihs), 
and  tberecanbenodouht  of  these  noble  animab  having 
been  introduced  by  the  Hoon,  and  cro«cd  with  the 
native  breed :  those  of  Andalusia,  Granada,  and  Estre- 
maduta  are  the  moet  diatingoished.  AtXeresare  fbond 
two  perftetly  distinct  races ;  the  onu,  which  poascmes  the  fine  qoalitiea  above  mentioned,  ia 
still  preserved  in  all  its  purity  at  the  Chartreux.  The  other  race  is  larger,  strcaieer,  leas 
elegant,  and  used  for  common  purpcsea.  Latterly  but  little  care  baa  been  bestowed  m  keep- 
— g  up  the  more  nobte  breed,  so  that  fine  horaes  are  not  so  ctxnmon  in  Spain  la  fivmerly. 

The  mule,  in  so  mountainous  a  country,  is  particularly  uselul,  and,  with  the  asB,  is  prio- 
cipelly  used  for  ctmveying  goods  b  the  interit^;  the  bre^  of  the  latter  are  very  fine,  and 
are  hardly  excelled  by  those  of  Egypt  Spain  is  still  bonus  for  its  merino  race  of  sheep 
(Jg.  3(^7.).  The  fiocke  ere  kept  constantly  travelling  during  the  greater  part  of  the  sum- 
mer, but  are  caretull;  pent  up  in  winter.  This  race,  subdivided  into  breeds,  is  extended 
over  the  greater  part  of  Spain ;  but  those  of  Ca'oagt,  and 
""*  NfgraU,  are  the  best     A  thiid  breed,  the  Souan,  appears 

more  hardy,  and  passes  the  winter  in  Gatremadura,  Anda- 
lusia, and  New  Castile :  these  three  constitute  the  TVontAat- 
■nunle,  or  travelling  race,  to  distinguish  them  frooi  the 
EttoTiiet,  or  those  of  a  somewhat  inferior  breed,  who  do  not 
migrate.  Tbe'best  fieecee  are  those  which  appear  almost 
black  on  their  sur&ce,  caused  bf  the  duet  adhering  to  the 
peculiar  greasy  pile ;  for  it  is  mvariably  (bund  that  such 
Hiriiia  sbBBp.  fleeces  are  of  the  purest  white  beneath.     The  merinos,  dis- 

persed by  George  III.  over  England,  Imve  incalculably  im- 
proved the  native  races.  By  great  care  and  eipense  on  the  part  of  the  native  grariers,  this 
valuable  race  has  likewise  been  intradticed  in  the  distant  re^ons  of  Australia  with  equal 
success.  There  is  a  very  large  breed  of  oxen  in  the  country  round  Salamanca;  but  the 
cattle  of  Spain  have  been  much  neglected ;  the  mountaineers  deriving  all  their  milk  and 
butter  fiom  goats.  The  spaniel  appears  to  be  a  breed  of  dogsorigbating  trom  this  country; 
and  the  Spanish  pointer  is  conaideied  to  have  a  greater  acuteness  of  scent  than  that  of 
Britain. 

Swrr.  m. — Higtorieat  Qeograpky. 

The  earliest  inhabitants  of  Spain,  like  those  of  Gaul  and  Britain,  were  (^  the  Celtic  race, 
and  fiom  the  river  Ebro  (Ibems)  were  called  Celtiberl  The  whole  country  was  by  the 
Greeks  called  Iberia,  and  sometimes,  ftom  its  weetem  position,  Heeperia.  The  people,  like 
those  of  the  rest  of  Europe,  were  divided  bto  a  number  of  small  tribes,  hardy  and  warlike, 
who  often  showed  a  p(M:idiar  attocbment  to  national  independence,  and  oastinocj  in  its 
defence. 

The  Carthaginians  were  the  first  civilised  people  who  occupied  Spain,  which,  tor  several 
centuries,  wss  considered  as  theira.  They  founded  colonies  on  the  most  advantageous  pobta, 
worked  its  rich  silver  mbes,  and  easily  allured  many  of  its  bravo  but  poor  inhabitanls  mlo 
their  mercenary  armies;  they  were  far,  however,  from  having  thoroughly  subdued  the  Pen- 
insula, the  people  of  which,  on  the  rise  of  the  Roman  power,  endeavoured  by  its  alliance  to 
emancipate  themselves  from  the  Punic  yoke.  The  siege  and  iall  of  Saguntum  seemed  to 
have  eitinf^ishsd  these  hopes,  and  to  have  secured  the  ascendency  ijf  Carthajfe;  but  the 
events  vhich  marked  the  close  of  the  second  Punic  war  completely  humblea  tliat  proud 
Tepublic,  and  put  an  end  to  its  dominion  over  Spain. 

The  Romans,  by  the  capture  of  NumaiUia  in  b.  o.  134,  established  their  supremacy  ovn 
Sp^  undisputed  by  any  other  nation ;  Uit  the  complete  su^ngstkm  of  its  inhabitanls  was 
a  long  and  ardwus  task,  to  which  the  utmost  exertwna  trf'  Ceesu  and  his  lieutenants  were 
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not  ftdly  ftdeqaate.  Spain,  however,  was  at  length  reduced  to  a  province,  divided  by  Augu»» 
tos  into  three  parts : — ^Tanaconensis,  the  north  and  east ;  Beetica,  the  sooth ;  and  Lusitania, 
PortcigaL  The  Spaniards  even  became  civilised  and  peaceable  subjects;  so  that  when 
Rome,  sinking  under  its  own  weight,  was  ttuable  to  defend  them,  they  could  not  resume 
their  early  independence,  but  fell  a  prey  to  the  Vandals,  Goths,  and  other  barbarous  hordes 
that  poured  in  from  the  north  of  Europe. 

The  Goths,  in  this  terrible  struggle,  finally  prevailed ;  and  in  418  a  Gothic  dynasty  was 
fiilly  established  over  Spain.  These  barbarous  invaders  appear  here,  as  elsewhere,  to  have 
expelled  or  extirpated  the  native  people,  whose  features  ana  language  are  recognised  only 
in  some  of  the  higher  mountain  districts.  After  a  sway  of  three  centuries,  the  Groths  were 
destined  to  yield  to  a  new  people,  coming  from  a  remote  quarter. 

The  Arabs,  rendered  invincible  ^  fanaticism,  had  over-run  all  the  north  of  Africa,  and 
established  a  powerful  kingdom  in  Fez.  The  vengeance  of  Count  Julian  invited  them  over, 
and  opened  the  way  for  them ;  their  immense  host  covered  the  plains  of  Andalusia ;  Roderick, 
the  (xothic  king,  was  totally  defeated.  The  invaders  then  over-ran  the  whole  kingdom,  with 
the  exception  of  some  mountain  recesses,  in  which  a  remnant  of  the  Gothic  chiefs  fiHind 
shelter ;  they  even  passed  the  Pyrenees,  and  seemed  about  to  over-run  all  western  Europe. 
But  Charles  Martel  met  them  on  the  plains  of  Aquitaine ;  and,  after  a  dreadful  batde  of  three 
days,  they  were  signally  overthrown,  and  never  again  attempted  to  pass  the  Spanish  fhmtier. 
Meantime  Don  Pelayo,  and  other  chiefs  of  the  Godiic  race,  again  raised  the  national  standard 
m  the  mountains  of  the  Asturias :  then  commenced  a  contest  of  700  years,  distinguished  by 
numerous  heroic  achievements  and  memorable  events,  which  gave  to  the  Spanidi  character 
that  romantic  and  adventurous  cast  which  it  has  never  wholly  lost  The  Arabs  or  Moon 
still  retained  the  finest  provinces,  and  the  courts  of  Coidova  and  Granada  were  the  most 
splendid  and  polished  in  Europe.  The  Spaniards,  however,  under  a  succession  of  able  chiefs, 
and  particularly  of  their  great  hero  the  did,  gained  ground :  new  kingdoms  were  successively 
founded ;  whicn  all  merging  into  those  of  Castile  and^Aragon,  comprehended  the  whole  of 
Spain,  except  the  extreme  southern  kingdom  of  Granada.* 

Spain  was  aeain  formed  into  one  great  kingdom  by  the  union  of  the  crowns  of  Castile  and 
Aragon,  under  Ferdinand  and  Isabella,  in  1474,  and  by  the  final  overthrow  and  expulsion  of 
the  Moors.  From  this  period  commences  the  most  brilliant  era  of  her  annals.  The  dis> 
covery  of  America,  the  conquest  of  the  golden  regions  of  Mexico  and  Peru,  and  of  other 
dominions  so  extensive  as  to  make  it  a  plausible  boast  that  the  sun  never  set  on  them,  threw 
an  almost  unrivalled  lustre  around  the  Spanish  crown.  Under  Charles  V.  and  Philip  II., 
Spain  continued  the  most  powerfiil  kingdom,  and  her  armies  the  most  formidable,  of  any  in 
Europe.  The  throne  derived  even  an  addition  of  apparent  lustre  from  the  subversion  of  the 
popular  part  of  the  government,  and  the  conversion  of  a  body  of  grandees,  once  the  proudest 
m  Europe,  to  the  cmidition  of  humble  vassals. 

The  decline  of  Spain,  though  its  causes  had  begun  to  operate,  did  not  become  perceptible 
till  after  the  death  of  Philip  u.  A  gloomy  indolence  and  degrading  superstition  now  marked 
her  councils ;  her  armies  were  vanquished  by  the  French  under  Conde  and  Turenne ;  she 
lost  her  place  and  rank  in  Europe.  The  txade  with  her  vast  colonies,  fettered  by  absurd 
restrictions,  became  profitable  only  to  the  industrious  nations  which  supplied  its  materials. 
The  war  of  the  successkm  drew  notice  towards  this  country,  and  called  forth  some  displays 
of  national  energy ;  but  the  Bourbon  djrnasty,  which  it  placed  on  the  throne,  soon  relapsed 
into  the  characteristic  indolence,  and  Spain  became  little  more  than  a  dependency  of  Fraince. 
We* know  not  whether  to  designate  as  an  era,  the  train  of  remarkable  events  which  have 

*Ttae  Arabt  in  Spain,  lilse  the  Saxons  in  Enfland,  Mtabliibed  a  la«tlnr  memorial  of  tlieir  dominion  bfenfraft- 
ini  their  own  laiiiruafe  on  that  of  the  country  which  they  tubdued.  Of  thi«,  the  topography  of  the  Peninsula 
eznibits  innumerable  instances.  Tlie  names  of  riven,  moiintain^,  towns,  and  places,  were  either  totally  or  par- 
tially changed,  by  the  vietorions  invaders ;  and  after  the  expuimon  of  their  descendants,  those  names  werv  per- 
petuated,  thoufh  with  alterations  in  some  instances  as  arbitrary  as  those  which  were  made  in  the  ancient 
topofraphy  of  the  country:  thus,  the  Roman  station,  Pmx  Amfutta,  was  transfbrmed  bv  the  Arabs  into  Bataiw^ 
and  afterwards  by  the  Spaniards  into  Budtjn ;  OmmrjiugntU^  by  an  abbreviation  leas  violent,  became  Saragwna; 
and  ErneriU  JhignM  was  contracted  into  JIferMs. 

The  Arabic  term  AfarffiM  (city)  survives  in  two  eminent  instances  among  the  titles  of  the  Spanish  nobility : 
JhdtuL  8eHm  (the  city  of  Selim)  is  reeoffnised  in  the  dukedom  of  Meditut-Celi ;  and  the  colony  probably  called  New 
Sidon,  is  that  of  Mtdtn^-SiitmU,  From  the  generk  term  gnmd^  a  river,  and  vtUi  or  r«le<  a  landed  esUCe  w  district, 
many  names  may  be  explained  which  at  first  view  appear  capricious  and  arbitrary : — 

Et.     Onad-al-aviar, The  white  river. 

Chiad-al-quivir The  great  river. 

Ottad-al4iifiara,  now  Ouadalaxara, The  river  of  rocks. 

rdn  and  FUsd  are  often  conjoined  with  proper  names.  Vein  MaUga^  Fa«d  VUd,  now  Valladolid .:  thos,  Navarre 
and  Tioon,  their  confines  never  having  been  occupied  bv  the  ArabM,  were  called  by  them  V^tiJirroum^  the  land 
of  the  Mtomums.  Chdrm  was  applied  indiflbrently  to  an  island  or  a  peninsula ;  hence  M^txira.  jSldm  meana  what 
is  comprehended  under  the  English  term  m  furm.  It  is  of  common  occurrence  in  itineraries,  as  Mdea  del  M», 
JiUta  Oatttifa,  AUmu  d»  fhnM9o.  FnMn  cdkatara,  a  bridge,  we  account  for  the  emphatic  name  Medtdara.  OaUnt^L 
a  castle,  enters  more  or  hem  prominently  into  the  composition  of  various  names ;  as  Cmteat  ^yaz,  the  castle  of 
Ayat,  is  now  OslaCayMl;  OaUmi  Bahak^  the  castle  of  Rabah,  is  now  Calatrw;  ^t  OmUUU^  simply  the  castle,  is 
now  JttemlL  JUemzar,  a  word  of  ftequent  occurrence  in  Spanish  topography.  Is  a  fbrtlfied  house  or  small  castle ; 
MwurU  is  an  observatory.  See  Deseriptum  ^f  ^Mia,  by  Oedf  Alhedris,  in  the  translation  of  Don  Joe4  Antonio 
Cond«,  whose  tRatorf  qftMerhmkmmHom^UUArmtt  i*  Bpmim  is  esteemed  one  of  the  most  masterly  works  that 
havp  appeared  in  the  present  age. 
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occurred  between  1806  and  1822.  The  Spaniards  excited  the  admiration  and  astonishment 
of  Europe  by  their  daring  defiance  of  the  power  beneath  which  the  greatest  sovereigns  had 
been  reduced  to  the  rank  of  vassals.  Their  subsequent  exploits  dra  ncrt  altogether  corre- 
spond to  this  beginning.  Still,  their  resistance,  considered  as  that  of  a  people,  was,  on  the 
whole,  obstinate  and  glorious ;  it  even  appeared  that  there  had  been  formed  a  body  attached 
to  popular  government,  and  eager  to  redress  the  political  grievances  under  which  Spain 
laboured.  Ultimately,  however,  the  eagerness  with  which  the  majority  of  the  nation  acqui- 
esced in  the  system  of  absolute  power,  re-established  by  foreign  mtei^srence,  tarnished  its 
honour,  and  reduced  it  again  to  that  imbecile  and  degraded  state  in  which  it  had  existed  for 
several  centuries. 

Sbct.  IV. — PclUicdl  Oeography, 

The  constitution  of  Spain,  ever  since  the  downfiill  of  her  liberties  under  Charles  V.,  has 
been  the  most  despotic  of  an^  in  Europe,  except  Russia  and  Turkey.  The  Cortes,  that 
powerful  assembly,  whose  privileges  were  greater  than  those  of  any  other  European  repre- 
sentative body,  have  since  that  period  been  rarely  assembled,  and  then  only  partially,  on 
occasions  of  mere  form.  The  only  two  bodies  which  possess  any  influence,  are  the  council 
of  state  and  the  council  of  Castile ;  but  as  these  are  entirely  under  the  appointment  and 
direction  of  the  monarch,  they  form  little  more  of  a  check  upon  absolute  power,  than  the 
Turkish  divan. 

Two  attempts  to  restore  a  representative  form  of  government  have  lately  been  made, 
ander  circumstances  which  must  be  fiuniliar  to  our  readers.  Unluckily,  the  leading  or  liberal 
party  were  hurried,  on  this  occasion,  into  an  opposite  extreme ;  adopting  the  system  of  uni- 
versal suflSrage,  forming  themselves  into  one  house,  and  allowing  only  a  temporary  veto  to 
the  monarch.  This  system,  which  excluded  the  nobles  and  clergy,  the  most  wealthy  and 
influential  bodies,  was  from  the  first  decidedly  unpopular ;  and  Ferdinand  found  it  eajfy,  first 
without,  and  afterwards  with,  foreign  aid,  to  subvert  it,  and  to  re-establish  in  fidl  plenitude 
the  despotic  sway  exercised  bv  his  predecessors, 

[The  Cortes  were  convoked  anew  in  1834,  with  some  modifications  of  their  ancient  oiga- 
nization.  The  body  now  consists  of  two  houses ;  that  of  proceres  or  peers,  composed  in  part 
of  hereditary  memliers,  in  part  of  members  nam^  by  the  king  for  life,  and  the  procuradores 
or  deputies,  elected  by  colleges  of  electors,  who  are  chosen  by  the  principal  citizens.  The 
Cortes  have  extensive  legislative  powers,  but  their  existence  and  authority  have  emanated  from 
the  royal  will. — An.  En.] 

The  grandees  and  other  privileged  orders  in  Spain  are  distinguished  for  their  pride  beyond 
any  others  in  Europe.  Even  Charles  V.  was  baffled  in  his  attempt  to  retrench  the  right 
of  wearing  the  hat  in  the  royal  presence.  The  Spanish  nobles  impair  their  fortunes  less  by 
extravagance  than  those  of  the  sam^  rank  elsewhere ;  and  as  they  intermarry  only  with  each 
other,  the  number  of  titles  or  hats,  as  they  are  called,  continually  accumulates  upon  single 
heads.  The  dukes  of  Medina-Celi,  of  Alba,  of  Infantado,  of  Sum  Estevan,  of  Oasuna,  and 
some  others,  hold  possessions  truly  immense,  covering  whole  provinces.  Tliey  are  adminis- 
tered, indeed,  in  the  worst  possible  manner,  being  kept  in  their  own  hands,  managed  by 
tribes  of  factors  or  intendants,  of  whom  some  nobles  keep  900;  so  that  it  is  truly  astonishing 
that  they  should  sometimes  yield  $25,000  or  940,000  a  year.  As  these  grandees,  however. 
Jive  not  on  their  estates,  but  in  the  cities,  in  secluded  pomp,  they  have  lost  all  their  feudal 
influence,  and  the  ties  which  united  them  with  the  greater  body  of  the  people.  The  hidtdgoM^ 
claiming  nobility  by  descent  from  the  members  of  great  families,  are  much  more  numerous, 
and  form,  in  some  provinces,  a  lar^  proportion  of  the  inhabitants.  They  are  often  reduced 
to  great  poverty ;  in  which  they  display  that  union  of  pride  and  indolence  which  has  been 
supposed  characteristic  of  the  Spaniard.  Mr.  White  mentions  a  species  of  illustrious  birth 
quite  peculiar  to  this  country,  consisting  in  a  pure  Christian  descent,  without  any  mixture 
of  Jewish  or  Moorish  blood,  which  last  is  supposed  to  produce  so  deep  a  stain,  that  no  time 
can  efface  it  The  clergy,  moreover,  exercise  a  paramount  influence  over  the  minds  par- 
ticulaxly  of  the  lower  orders,  and  have  been  the  main-spring  in  all  the  movements,  good  or 
bad,  which  for  a  long  time  past  have  taken  place  in  the  Peninsula. 

The  revenue  of  Spain,  though  levied  with  little  regard  to  the  comfort  and  well-being  of 
the  subject,  has  never  risen  to  any  great  amount  Yet  she  is  the  only  power  which  ever 
derived  any  from  her  colonies ;  as  the  quirUa,  or  royal  fifth  of  the  mines  of  Mexico  and  Peru, 
after  every  deduction,  brought  home  considerable  treasure ;  but  this  source  of  wealth  is  now 
withdrawn.  The  other  taxes  were  the  most  ruinous  to  industry  and  trade  ever  contrived 
by  any  government  The  alcavala,  or  impost  upon  each  transference  of  commodities  from 
one  hand  to  another,  seems  expressly  destined  to  impose  fetters  oipon  commerce ;  while  the 
royal  monopolies  of  salt,  lead,  powder,  tobacco,  and  other  articles  in  general  use,  have  the 
usual  pernicious  effects.  Combined  with  those  prohibitory  clauses,  by  which  Spain  endes- 
Youred  without  success  to  prevent  her  industrious  neighbours  from  supplying  the  wants  of 
her  American  colonies,  they  gave  rise  to  a  vast  contraband,  carried  on  in  almost  open  defiance 
of  government    Hence  the  taxation  of  Spain,  though  highly  oppressive  to  the  nati(xi,  yields 
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▼ery  little  to  the  crown ;  beio^r  in  a  great  measure  absorbed  by  the  support  of  the  individuals 
employed  in  its  collection,  wiu>  are  said  to  amount  to  16,650.  Although,  therefore,  the  entire 
sum  taken  fhm  the  people  has  been  suspected  not  to  &I1  short  of  12,000,000/.  sterling,  the 
receipt  by  government  m  1828  did  not  exceed  5,080,000/.  The  expenditure  in  that  year 
was  for  the  army,  2,650,000/. ;  navy,  400,000/. ;  marine,  1,445,000/. :  jusUce,  145,000/. ;  state, 
106,000/. ;  royal  household,  505,000/.  At  the  same  time,  Spain  is  burdened  with  a  debt  of 
160,000,060/.  sterling,  of  which  the  revenue  would  be  wholly  inadequate  to  defray  the  inte- 
rest, had  not  more  t^in  half  ccmsistedof  the  ro^al  vales,  which  do  not  bear  any.  Under  the 
constitutional  government  a  considerable  addition  of  debt  was  incurred,  which,  however, 
Ferdinand  VIL  cleared  off  by  refusing  to  acknowledge  it;  while  he  himself  ineffectually 
attempted  to  raise  a  loan  to  any  amount 

The  navy,  at  the  commencement  of  the  late  war,  was  at  least  respectable,  and  a  formi- 
dable auxiliary  to  France.  The  fiital  days  of  St  Vincent  and  TrafiJgar,  and  the  fruitless 
expeditions  to  South  America,  reduced  it  to  a  feeble  state.  In  1826  it  consisted  of  ten  ships 
of  the  line,  sixteen  frigates,  and  thirty  smaller  vessels. 

The  army  of  Spain,  which  under  Charles  V.  and  Philip  was  the  bravest  and  most  formi- 
dable in  Europe,  has  for  a  century  and  a  half  enabled  her  to  rank  very  low  among  military 
nations.  It  is,  however,  at  present  the  best  organised  part  of  her  establishment  According 
to  the  author  of  **  A  Year  in  Spain,**  it  consists  of  25,000  royal  guards,  and  55,000  troops 
of  the  line  and  provincial  militia,  which,  being  commanded  by  experienced  officers,  formed 
during  a  period  of  protracted  warfiure,  possess  a  considerable  degree  of  efficiency;  and  their 
discontent  being  an  object  of  dread,  every  eflbrt  is  made  to  pay  them  regularly.  The  royalist 
volunteers,  amounting  to  about  300,000  men,  formed  a  band  (n  armed  ftmatics  almost  entirely 
under  the  command  of  the  priests  and  monks,  and  seeking  in  their  &vour  to  lord  it  both  over 
king  and  people. 

Sect.  V. — Productive  Industry. 

In  respect  to  induetry  and  wealth,  Spain,  which  had  every  opportunity  within  and  without 
of  becoming  the  foremost  nation  of  Europe,  is,  in  fiict,  the  poorest  and  the  most  uncultivated. 
The  insecurity  of  property,  and  the  multiplied  restraints  imposed  by  an  unenlightened  govern- 
ment, appear  to  be  the  main  causes  which  have  paralyzed  all  branches  of  industry.  The 
furious  bigotry  of  its  monarchs,  in  particular,  led  to  the  most  suicidal  acts  against  the  public 
weal.  At  the  commencement  of  the  fifteenth  century,  the  country  contamed  a  numerous 
population  of  Jews  and  Moors,  who  formed  its  most  industrious  and  wealthy  inhabitants,  and 
rendered  it  the  most  flourishing  kingdom  in  Europe.  The  Jews,  unless  in  the  alternative  of 
feigned  conversion,  were  expefied  from  the  kingdom  by  Ferdinand  and  Isabella,  the  Moon|, 
by  Philip  m.  Although  it  appears  to  be  upon  exaggerated  estimates  that  Spain  has  ever 
been  supposed  to  have  previously  contained  20,000,000  of  people,  yet  it  cannot  be  doubted 
that  the  emigration  (^mercantile communities,  with  their  capital  and  machinery,  must  have 
struck  deeply  at  the  root  of  the  national  prosperity. 

Spanish  agriculture,  it  must  be  confessed,  has  some  obstacles  to  struggle  against  The 
territory,  as  we  have  had  occasion  to  observe,  is  traversed  in  every  direction  by  chains  of 
rugged,  and  often  barren,  mountains.  Yet  these  elevated  provinces  being  the  seats  of  com- 
parative liberty  and  industry,  are  on  the  whole  the  best  cultivated  and  the  most  populous. 
The  great  extent  and  continuity  of  these  chains  certainly  present  serious  difficulties  to  the 
transport  of  grain.  When  government  were  bringing  a  supply  from  Old  Castile  to  the  capital, 
it  was  found  that  30,000  bwts  of  burden  were  necessary  to  carry  2000  quarters.  Another 
great  impediment  to  ef^tive  agriculture  ccmsists  in  the  habit,  partly  oriental,  partly  formed 
during  a  long  internal  war&re,  which  leads  the  formers  to  crowd  into  towns,  and  uus  live 
often  at  many  miles'  distance  from  the  fields  which  they  cultivate.  In  many  cases  they 
merely  pitch  their  tents  during  seed-time  and  harvest,  and  at  other  seasons  pay  only  occa- 
sional visit&  They  are  also  very  poor,  destitute  of  capital,  and  oppressed  by  the  burden  of 
tithes  and  other  exactions. 

The  grain  produced  in  Spain  is  of  admirable  quality ;  the  wheat  of  Andalusia  bearing 
a  price  of  ten  or  fifteen  per  cent  higher  than  that  of  any  foreign  wheat  brought  to  the  mar- 
kets of  Cadiz.  But  a  deplorable  defect  appears,  when  it  is  stated  that  Spain,  a  country 
purely  agricultural,  does  not  grow  com  for  her  own  use,  but  makes  a  regular  importation. 
This,  however^  according  to  mirgoing,  amounts  only  to  2,000,000  fiinegas  or  400,000  quar- 
ters ;  a  smallproportion  of  the  entire  consumption,  which  may  be  estimated  at  12,000,000 
of  quarters,  like  agriculture  of  Spain,  however,  produces  three  valuable  articles ;  wool,  wine, 

and  bariUa. 

The  wool  of  the  merino  is  of  almost  unrivalled  .fineness,  though  dearly  purchased  by  the 
system  upon  which*  it  is  produced.  Vast  flocks,  amounting  to  20,000, 30,000,  or  even  60,000, 
belong  to  the  grandees,  convents,  and  dignitaries  of  Spain.  After  being  pastured,  during 
summer,  on  the  sides  of  the  mountains  of  Leon  and  Old  Castile,  they  descend,  in  wintert 
chiefly  to  the  plains  of  Estremadura.  According  to  the  rules  of  the  powerfhl  society  of  tike 
mesta,  composed  of  the  above  high  members,  they  must  pass  fireely,  and  be  allowed,  on  pay- 
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ment  of  a  vei^  inadequate  rent,  to  pasture  upon  all  the  unenclosed  lands,  which  form  the 
bulk  of  those  in  Spain.  The  entire  number  of  sheep  in  all  these  wandering  flocks  is  reckoned 
at  5,000,000 ;  and  there  are  a  great  number  which  remain  stationaiy,  and  enjoy  privileges 
nearly  similar.  The  annual  shearing  takes  place  on  a  great  scale,  and  with  much  celebra- 
tion ;  and  the  wool  is  cdrefuUy  soiled  into  three  kinds,  aocording  to  the  part  of  the  body 
from  which  it  is  taken. 

The  wines  of  Spain  are  produced  on  the  fine  plains  of  the  southern  provincea  The 
most  important  is  the  Xeres  or  sherry,  which  has  come  into  such  general  use  with  the 
English  nation.  Mr.  Jacob  reckons  that  40,000  pipes  are  produced  in  the  plain  of  Xeres ; 
of  which  15,000  are  exported,  almost  the  whole  to  England.  Around  Malaca  is  made 
wine  still  more  valued,  though  not  in  such  quantity ;  which,  when  white,  is  cuied  moim- 
Uttn^  when  red,  tent  (tinto;.  The  ncrthein  and  central  provinces  yield  wine  only  of 
inferior  value. 

Barilla,  the  finest  known  species  of  ashes,  and  highly  usefiil  in  glass-making,  bleaching* 
and  other  processes,  is  procured  bv  burning  various  species  of  saline  ani  aromatic  plants 
in  the  provinces  of  Murcia  and  Ywncia,  and  is  one  of  the  few  articles  which  other  nations 
can  nowhere  else  procure  of  equally  good  quality.  Silk  and  oil,  in  the  Mediterranean  iwo- 
yinces,  are  only  limited  by  the  want  of  culture  or  demand. 

The  manu&ctures  of  Spain  have  been  of  little  importance  since  the  expulsion  of  the 
Moors.  That  industrious  people  introduced  the  silk  manu&cture ;  a  branch  entirely  suited 
to  a  country  where  the  material  is  produced  in  the  greatest  perfection ;  but  it  is  now  gene- 
rally decayed,  unless  in  Valencia,  where  it  was  supposed  lately  to  employ  9000  people. 
The  blades  of  Toledo  were  once  fiunous  over  Europe,  and  the  city  has  rtill  a  royal  manu- 
fiu:tory  of  swords,  though  of  litUe  importance.  The  Spanish  government  has  devoted  rather 
an  extraordinary  attention  to  manufactures,  but  unfortunately  seeks  to  promote  them  by  the 
king  bec(Hning  himself  the  producer.  He  has  established  a  great  fiictory  of  broadcloth  at 
Guadalaxara,  which,  having  fine  materials  at  hand,  is  rather  thriving.  Yet  Spain  does  not 
BUf^ly  herself  with  fine  cloth.  Other  royal  works  are  those  of  porcelain,  at  San  Ildefinso; 
paper,  in  Segovia ;  cards  and  tapestry  at  Madrid :  all  rather  for  show  than  use. 

Commerce,  for  which  Spain  seemed  to  have  monopolised  the  most  extensive  materials, 
has  long  been  in  a  state  at  least  as  low  and  depressed  as  any  other  branch.  It  has  sufiered 
severely,  indeed,  from  the  immense  importance  attached  to  it  by  the  government,  which 
actually  crushed  it  to  pieces  in  the  attempt  to  prevent  any  portion  firom  escaping.  To  ab- 
sorb within  their  own  circle  the  entire  treasures  of  Mexico  and  Peru,  was  the  first  policy 
of  the  Spanish  sovereigns.  The  gold  and  silver  of  those  regions  were  to  be  brought  exclu- 
nvely  to  Spain,  never  to  be  taken  out  of  it,  and  only  the  pnSuce  and  manufiusturee  of  that 
country  to  be  sent  in  exchange.  By  a  sad  &tality,  the  commerce  of  the  colonies  was  car- 
riod  on  almost  entirely  by  French  and  English  merchants ;  nearly  all  the  goods  exported 
thither  were  foreign ;  and  Spain,  of  all  her  neighbours,  was  the  most  destitute  of  the  wealth 
accruing  from  this  trade.  These  colonies,  with  the  exception  of  Cuba  and  the  Philippines, 
are  now  gone,  and  with  them  the  greatness  of  Cadiz,  which,  by  the  absurd  monq)oly  granted 
to  her,  became  one  of  the  principal  emporia  of  Europe.  The  trade  of  Spain  consists  now 
in  the  export  of  wines,  fruits,  brandi^  wool,  silk  raw  and  manufiictured,  lead,  quicksilver, 
barilla,  and  a  few  other  articles,  which,  according  to  a  very  imperfect  document,  issued  by 
the  Spanish  government,  amounted  in  1826  to  alxMit  1,564,0001.  Of  this,  241,0002.  was 
stated  to  be  to  the  colonies.  Her  imports  consist  of  sugar,  cocoa,  salt  fii^,  spices,  wood, 
rice,  butter  and  cheese,  hides,  cotton  wool,  and  almost  every  species  of  manufiu:tureid  com- 
modity. They  are  stated  for  the  same  year  at  about  9,207,0002.,  of  which  724,0002.  was 
from  the  colonies. 

Internal  communication  is  a  particular  in  which  Spain  actually  labours  under  natural  dis- 
advantajges,  from  the  obstructed  navigation  of  its  rivers,  and  its  long  and  steep  chains  of 
ijk)untains.  These  obstacles  the  government  has  endeavoured  to  surmount  by  vast  but  ill- 
executed  projects  of  improvement  They  had  conceived  the  plan  of  a  ^rand  canal,  which, 
passing  through  Astorias,  Old  Castile,  and  Aragon,  might  join  the  Mediterranean  with  the 
Bay  of  Biscay.  Of  this  mighty  undertaking,  only  two  small  portions  exist;  the  canal  of 
Aragon,  running  parallel  to  the  Ebro  from  Saragossa,  and  Uiat  of  Old  Castile  along  the 
Pisuerga  and  Carrion  by  Placencia ;  but  as  neither  of  them  makes  any  approach  to  the  sea, 
their  Mnefit  is  very  limited.  The  main  roads  maintained  by  government  between  Madrid 
and  the  other  great  cities  are  good,  and  the  mails  well  conducted ;  but  most  of  the  other 
communications  are  mere  tracks  worn  by  the  feet  of  mules,  which  ore  chiefly  employed  in 
the  conveyance  of  goods. 

Sbct.  Yt—CivU  and  Social  State. 

The  population  of  Spain,  according  to  a  census  made  in  1796,  amounted  to  10,851,000. 
It  was  generally  understood,  however,  that  the  jealousy  of  the  people,  and  all  the  obstacles 
usually  encountered  in  such  undertakings,  operated  to  a  peculiar  extent  in  diminishing  the 
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amount  The  census,  in  1787-8,.  gave  only  10,268,000,  of  which  188,600  were  church- 
men ;  and  among  these,  61,000  were  monks,  and  S2,500  nuns.  There  were  480,000  hi- 
dalgos; 34,000  merchants;  40,000  manufiurturers ;  271,000  artisans;  907,000  peasants; 
960,000  day-labourers ;  280,000  domestic  male  servants.  A  census  was  undertaken  in  1826, 
which  was  not  fully  completed,  hut  carried  so  far  as  to  prove  that  the  number  of  inhabitants 
must  be  considerably  greater  than  the  above :  it  is  estunated  by  Minano  at  13,732,000 ;  by 
Uassel  at  13,953,000. 

The  national  character  of  the  Spaniard  is  marked  by  striking  featurea  The  genuine 
Spaniard  is  grave,  proud,  adventurous,  romantic,  honourable,  and  generous.  It  has  been 
insinuated  that  this  is  the  Spaniard  of  the  sixteenth  century,  of  whcnn  the  Spaniard  of  the 
present  day  is  only,  as  it  were,  the  shadow.  But  thou|fh  the  higher  ranks  have  certainly 
lost  the  original  stamp,  and  become  frivolous  and  dissipated,  Sie  body  of  the  people,  and 
especially  the  peasantry,  form  a  very  fine  race.  Even  among  the  former,  the  late  troubles 
brouffht  forward  signal  displays  of  heroism,  though,  as  too  often  happens  in  such  cases, 
equdUy  base  examples  of  treachery.  In  the  virtue  and  wisdom  of  the  best  Spaniards,  there 
is  apt  to  be  something  speculative  and  theoretical,  not  applicable  to  the  practical  purposes 
of  life ;  a  want  of  the  wisdom  of  action.  In  prosperous  circumstances  they  readily  give 
way  to  supineness  and  fiilse  confidence;  but  in  sudden  and  overwhelming  vicissitudes, 
which  sink  the  spirit  of  others,  their  latent  energies  are  roused,  and  they  display  unexpected 
and  surprising  resources.  Although  assassination,  which  was  once  the  reproach  of  Spain, 
is  greatly  diminished,  yet  a  promptitude  to  fig^t  and  to  ^ed  blood,  characteristic  of  all  nap 
tions  imperfectly  civilized,  is  still  prevalent  It  is  accompanied  with  a  readiness  to  rise  in 
tumultuary  insurrections,  and  an  unwillingness  to  submit  to  the  restraints  of  discipline. 
The  jealousy  which  was  wont  to  dwell  so  deep  and  dark  in  the  mind  of  the  Spanish  hus- 
band, has  been  superseded  by  a  general  laxity  of  morals.  The  custom  is  said  to  prevail,  that 
every  married  lad^  should  have  a  cortefo  or  gallant,  correspondbng  to  the  Italian  cicisbeo  ; 
and  though  the  usage  may  not  be  so  decidedly  criminal  as  it  appears  to  strangers,  it  is  cer- 
tainly inconsistent  with  those  habits  and  feelings  which  form  the  felicity  of  the  matrimonial 
state.  In  this  singular  relation,  fixed  rules  are  observed,  and  a  certain  fidelity  is  exacted ; 
the  jealousy  of  the  husband  is  assumed  by  the  cortejo ;  and  the  lady  who  changes,  at  least 
with  any  frequency,  this  object  of  attachment,  loses  caste  in  the  eyes  of  the  public. 

The  reli^oos  state  of  Spain  need  only  be  mentioned  to  suggest  the  dark  and  gloomy  fea- 
tures by  which  it  is  marked.  That  bigotry  and  superstition  which  the  Romish  fiuth  con- 
tracted during  ages  of  darkness,  and  wluch  in  all  other  countries  is  so  much  abated,  retains 
nearly  its  fiill  force  in  Spain.  The  Inquisition,  that  frightful  tribunal,  the  disgrace  of  modem 
Europe,  which  here  held  its  central  seat,  kept  alive  its  fires  against  all  who  exercised  their 
reason  on  a  subject  connected  with  the  national  faith.  The  oraer  of  Jesuits,  who  have  been 
called  the  militia  of  the  Romish  church,  cniginated  also  in  this  country.  The  Inquisition 
perished  in  the  late  struggle ;  yet  a  numerous  body  still  call  aloud  for  its  re-establishment ; 
and  the  most  liberal  rulers,  whom  the  revolution  raised  tp  power,  durst  not  attempt  any  ap- 
proach te  toleratbn,  or  to  trench  upon  the  *'  Catholic  religion  one  and  indivisible."  This 
spirit  of  bigotry  and  superstition  is  aeeply  difiused  through  the  nation,  who,  if  thev  no  longer 
demand  that  heretics  snail  be  commiUed  to  the  flames,  never  doubt  at  least  of  the  future 
tortures  to  which  they  are  destined.  All  the  childish  and  absurd  customs  which  marked  its 
prevalence  durinff  the  dark  ages,  are  preserved  nearly  unaltered  ;  the  processions  and  ex- 
nihitions,  in  which  the  events  of  sacred  history  are  represented,  often  in  a  familiar  and  ludi- 
crous manner ;  the  endless  festivals,  which  impoverish  the  nation,  and  fiivour  its  natural 
indolence ;  and  the  zeal  of  multitudes,  who  are  induced  by  mistaken  piety  to  withdraw 
themselves  tram  their  fi^nilies  and  the  world.  Mr.  Blaneo  White  has  given  a  striking 
account  of  the  artifices  by  which  the  young  female  is  led  to  make  the  irrevocable  sacrifice ; 
the  respect  and  importance  attached  to  her  during  the  period  of  noviciate ;  the  ceremonies, 
which  resemble  those  of  marriage,  even  the  name  of  bride  being  given  to  her ;  and  the  dis- 
grace attached  to  a  retmctation.  Yet  it  appears  evident,  firom  the  same  author,  that  this 
grofeamm  is  often  deeply  sincere ;  that  it  aids  in  producing  that  strong  moral  feeling  which 
prevails  throughout  the  nation;  that  many  are  even  tormented  by  minute  conscientious 
scruples ;  and  that,  with  such  persons,  absolution,  founded  on  fiilse  pretensions  to  penitence, 
is  considered  as  aggravating  the  guilt  At  the  same  time,  there  is  a  combination  of  deep 
devotion  and  dissolute  ccooduct,  which  not  only  rapidly  succeed  each  other,  but  actually  co- 
exist, in  a  manner  never  seen  in  any  Protestant  society.  It  may  be  observed,  that  amid  this 
thick  darkness  which  Covers  the  nation,  a  body  of  men  has  lately  arisen,  of  active  and  en- 
quiring minds,  who  have  discerned  the  errors  of  the  national  creed,  and  have  passed  to  the 
,  opposite  extreme.  They  are  comparatively  few  in  ^number,  however ;  and,  as  already  ob- 
served, even  in  their  greatest  triumph,  although  they  considerably  reduced  the  conventual 
establishments  of  Spain,  they  never  durst  attempt  to  introduce  the  toleration  of  any  farm  of 
worship  dififOTent  from  the  Catholic. 

Spanish  literatuie,  during  the  era  of  the  national  glory,  supported  itself  at  least  on  a 
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level  with  tliU  of  en;  other  utkn  m  Europe.  Spain  bad,  sa  it  were,  a  literature  to  itael^ 
BCBTCely  anj  <j[  the  [mxluctiooi  of  wbicb,  if  we  except  the  inimitable  (atire  cf  Cernuteik 
became  fiuniliar  to  the  rest  of  Europe.  Durioc  the  middle  a^e,  Ae  was  rich  in  chivaliic 
roniaDce,  the  taste  Ibr  which,  bowever,  was  banished  by  the  appeannce  of  Dm  Quixote,  m 
change  which  some  lament,  ai  baviofc  led  to  the  decliue  of  the  natioDal  spirit.  The  poetry 
of  Spain,  louaed  by  so  manj  vicissitudes  of  internal  reTolutim  and  trannnartne  tnumpli, 
todc  a  Booiewhitt  loft;  flight  The  Araucana  of  Ercilla,  celebrating  her  conqneata  in  the 
New  World,  is  nanied  together,  though  not  on  a  level,  with  the  best  modem  epics.  Gar- 
cibaso  do  la  Vega,  Villans,  Hendoza,  and  olheiB,  chiefly  officers  in  the  army  of  Charlee  V., 
iDtroduced  a  style  fbnned  on  the  Italian  model  \  and,  having  the  advantage  O!  a  noble  and 
aoDorouB  language,  worked  up  Iheir  verses  to  the  hisfaest  polish.  But  it  is  in  the  drama, 
that  the  Spaniuds  have  been  chiefly  diatinguisheiC  Lope  do  Ve^  and  Calderon,  indeed, 
construct  their  plots  with  an  entire  disregard  irf'tbe  unities,  filled  with  extravagant  ioculenta, 
and  strained  and  artificial  sentimenta.  But  they  diqilajr  an  inexhaustible  fertility  of  inven- 
tion, and  often  strong  traits  of  character ;  so  that,  tboogh  they  never  could  be  tmosf^red 
entile  to  any  other  stage,  they  fiimished  lueful  hhita  iMh  to  the  French  and  EhiglMt  dra- 
matists. Mariana's  Hiettny  of  Spain  ranks  among  clanical  prodnctions ;  while  Herrera  and 
Soils,  though  of  inferior  merit,  have  produced  valuable  histories  of  the  Spanish  tranaactkina 
in  the  New  World.  To  Don  Antonb  de  Solis,  the  Spaniards  are  willing  to  ascribe  that  in- 
imit^le  satire  on  human  character  and  manners,  Gil  Bias,  which  must,  &ey  ay,  have  been 
written  by  a  Spaniard  and  a  courtier.  As  such,  he  might  rejoice  that  it  had  amply  fulfilled 
his  intention!  without  cmnpromising  his  security,  and  could  very  well  afibrd  to  dispense  with 
the  lams  which  redounded  to  its  reputed  author,  Le  Sage.  These  writers  belcng  to  the 
classic  age  of  Spain,  which  nearly  expired  with  the  seventeenth  century;  but  of  late,  the 
intellectual  spirit  which  has  spread  so  actively  throughout  Eurc^,  W  penetrated  into 
Spain,  and  made  vigorous  struggles  against  the  night  of  ignorance  and  prejudice  in  which 
that  country  was  involved.  Cunpomaoes,  Ustariz,  Jovellanos,  and  Arguelles,  have  endea- 
voured to  trace  the  cauaea  which  nave  paralysed  Spanish  industry,  and  to  discover  the  meana 
of  reviving  it ;  FeyjoA  has  done  much  to  rouse  a  spirit  of  reflectkn ;  Yriarte,  Isla,  and  Me- 
lendei  Vjdei,  have  produced  agreeable  miscellaneoui  writings;  and  Horatin  has  adopted  a 
man  regular  dmma,  fbnned  on  the  FVench  model  There  are  extensive  public  librariea ; 
ooe,  the  royal  librBiy  in  Madrid,  cousiating  of  130,000  vdomes,  with  valuable  manuscripts^ 
and  a  rich  collectioii  of  medals ;  and  others  in  the  great  provincial  towns ;  but  the  preva* 
lence  of  mcmkish  legends,  and  the  prohibiticai  of  many  of  the  most  important  standard  work^ 
neatly  limit  their  value.  The  universittea  are  numerous,  and  that  of  Salamanca  once  per- 
nape  the  most  celebrated  in  Eunwe ;  but  education  being  conducted  upon  obsolete  and  scho- 
lastic principles,  and  impregnated  with  the  national  bigotry,  they  have  long  ceased  to  attract 
'    '     >  mna  any  place  out  of  Snain,     Some  of  the  younger  members  » 


have  embraced  novel  ideas  in  regara  to  religion  and  government ;  whence  they  have  hi 

ermnent,  which  will        " 

ley  were  thrown  by  tl 

The  fine  arts,  especially  painting,  could  boast  in  Spain  of  a 


objects  of  jealousy  to  the  government,  which  will  pnibahly  be  little  anxious 
frmn  that  decay  into  which  they  were  thrown  by  the  events  of  the  revolutitni. 


tinguished  school,  markal  by  features  strikingly  national  and 
original.  It  is  characterised  by  depth,  force,  great  truth  of  nature, 
and  a  warm  expreseion  of  devotional  feeling.  Murillo,  Ribeira 
(self-named  Spagnoletto),  and  Velasquez,  are  those  alone  wboee 
works  are  difiiised  throughout  Ekuope ;  but  bv  those  who  have 
visited  Spain,  Cano,  Juaneo,  Ribalta,  and  Moralee  are  mentioned 
in  terms  of  equal  praise.  The  Escurial  and  other  rcryal  palaces 
are  likewise  ad<Kned  bv  srane  of  the  finest  pieces  trf'  Raphael, 
Titian,  and  Rubens.  This  taste  seems  to  have  declined  with 
that  of  literature ;  and  Townsbend  observed  that  the  nobles  set 
litde  value  on  the  magnificent  collections  with  which  their 
palaces  were  adorned.  Of  late  the  efforts  to  revive  painting 
nave  been  considerable,  trut  without  moducing  any  artists  i£mucn 
celebrity.  The  Spaniards  are  food  of  music,  but  delist  rather 
in  detached  airs  tai  the  serenade  and  ball,  than  in  tlMt  hi^er 
class  in  which  the  Italians  and  Oennsns  excel  The  guitar  {Jig.  306.)  as  an  accompaniment 
tat  song,  and  the  castanets  for  the  national  dance,  are  characteristic  Spanish  instmrnents. 

The  Spaniards  have  ftvourite  and  peculiar  diversiona  They  are  most  panionately 
attached  to  the  bull-fight:  a  large  space  is  enclosed,  scanetimes  the  great  square  of  the  city, 
around  which  the  pe^le  sit  as  in  an  amphitheatre.  The  bull,  being  introduced,  is  first 
attacked  by  tiie  picadorei,  or  horsemen  armed  with  spears;  a  desperate  conflict  ensues;  the 
horse  is  frequently  killed  or  overturned  with  his  rider,  when  persoDs  on  foot  run  in,  and 
distract  the  animal,  by  holding  up  different  kinds  of  coloured  stu^.  He  is  next  attacked  by 
banderiUeriM,  or  footmen  onnM  with  arrows;  and  not  tmly  their  skill,  bat  their  dexterity  in 
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«Kftpc  we  the  mbjeota  of  adminticn :  &t  last,  when  the  aniiiwl  i«  completely  ooyeied  witli 
u_i  woutdo,  the  matador  or  slayei  appean,  uid  cloaee 

the  ecene.  TumultuouB  appknse  or  bieeing  from  the 
populace  accanpuiieB  ever;  put  of  this  nvage  peiv 
nxiiiancei  according  to  the  respective  nerits  of  the 
bull  or  his  assailants.  The  compaialive  excellence 
of  difleroDt  matadores  becomes  alien  a  party  question, 
and  the  suhject  of  keenly  agitated  discussion  in  the 
'  circles  of  Madrid.  Woui^  irequenlly,  and  death 
sometimes,  are  the  result  to  the  actors  in  this  exhi- 
bition, ibr  whose  benefit  a  priest  with  holj  water  is 
in  reralar  attendance.  Not  lees  is  the  fondnesH  for 
the  dance,  poiticularly  under  its  national  forma  of 
the  fandmgo  (Jig.  809.),  the  6otero,  and  the  guan~ 
acko,  perlbrmed  with  the  Castanet  in  the  hands ;  and 
Tin  Fudufo.  jjig  j^j,  t(ii.n)er  especially  consisting  chiefly  in  move- 

menta  expressive  of  pasaion,  but  so  little  conscKiant  to  the  rules  of  decorum,  that  the  indul' 
gence  shown  to  these  amusements  by  the  church  cannot  but  be  regarded  as  a  nutter  of  sur- 

Thedreaaof  the  Spaniards  is  antique,  and  varies  much  according  to  the  diETerent  provinces; 
that  of  the  ladies  consists  chiefly  of  a  petticoat  and  a  large  mantilla  or  veil,  covering  the 
upper  part  of  the  person.  The  grandees,  and  the  opulent  u)  general,  display  a  profusion  of 
jewels ;  the  dren  of  the  men  is  slight,  and  cloeely  fitted  to  the  body,  with  the  exception  of 
a  loose  cloak  thrown  over  the  whole.  The  minister,  Squillace,  under  Charles  III.,  having 
conceived  that  these  cloaks,  by  concealing  the  person,  served  as  a  cover  to  deeds  of  violence, 
Htatianed  persons  at  the  cotnera  of  the  streets,  who  seized  the  passengers,  and  forcibly  cut 
down  this  part  of  their  dress  to  the  legal  dimensions ;  but  this  measure  raised  so  violent  and 
general  a  clamour,  that  the  kin^  was  (breed  to  aj^ieaae  it  by  the  sacrifice  of  the  minister 
who  bad  attempted  such  an  ohnoitious  curtailment 

Both  in  eating  and  drinking  the  Spaniarda  are  temperate ;  the  only  noted  national  di^  is 
the  oUa  fodriSa,  in  which  various  meats,  vegetables,  and  herbs  are  mixed  together  in  a 
manner  which  even  foreigners  admit  to  be  palatable.  The  pleasures  of  society  ore  chiefly 
■on^t  at  trrtuliaa  or  evenmg  parties,  where  only  slight  refreshment  is  presented ;  ' 
reJreKoi  or  dinner  parties  are  given  on  a  large  scale  upon  very  special  oi 

SxcT.  VIL — Local  Geography. 

Of  the  divisicns  of  Spain,  the  meet  pnnninent  is  into  kingdon 
which,  at  some  period  of^its  eventfiil  history,  enjoyed  an  iodepertdent  existence,  though  they 
are  now  merged  into  one  monarchy.  Hore  recently  the  country  has  been  split  into  a  number 
of  smaller  departments  or  jurisdictions;  but  the  original  distmction  into  kingdoms,  being 
fbunded  upon  natural  limits,  and  maintained  by  feelings  and  impressions  derived  fitoi  fbimer 
independence,  is  still  the  most  interesting.  The  kingdoms  are  New  Castile,  Estremadura, 
Old  Castile,  Leon,  Galicia,  Aaturias,  Biscay,  Navarre,  Catalonia,  Aragon,  Valencia,  Murcia, 
Granada,  and  Andalusia. 

The  following  table  exhibits  the  divisionB  and  subdivisions  of  Spain,  with  the  extent  and 
popolation  d*  each,  according  to  Haasel : — 
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With  New  Castile,  the  central  and  metropolitan  province,  we  commence  onr  survey :  it 
consists  chieflv  of  an  extensive  plain  enclosed  between  two  of  the  long  parallel  mountain 
raiwes,  the  Sierra  de  Guadarrama  and  the  Sierra  de  Toledo.  Along  this  plain,  and  parallel 
to  both  ranges,  the  Tagus  flows  in  a  deep  rOcfey  bed.  Beyond  the  Sierra  de  Toledo,  the 
district  of  La  Manoba,  which  we  include  also  in  New  Castile;  extends  to  a  third  parallel 
mountain  range,  the  Sierra  Horena,  dividing  it  from  Andalusia  and  the  southem  provinces. 
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Tbe  ptein  of  Cutile  Proper  m  elented  utd  naked ;  nd  beinf  tlioa  opond  to  the  Mo'a 
diract  rmfi,  presentj  ■  tare  and  nicbed  appeamice.  It  inclodes,  bowerer,  feitile  vBUejv, 
pradocing  wbe,  oil,  ^rsin,  mod  ifniU  of  vuioui  kinda;  bat  the  inhihitanti  are  extrentelr 
deficient  in  evcrr  rpecin  of  mdiutn. 

Madrid  (Jj;.  '6\0.\  tbe  capital  of  Caatile,  and  of  "all  the  Spuna,"  alanda  on  aereral  low 

bills  aa  the  immeme  Castilian  plain,  which  oo  tbe  Dorth  ajtpean  bonoded  bj  the  high  distant 

ran^  of  the  GiudanmnM,  but  on  everj  other  tide  baa  no  vinUe  tenniDatioa.  A  anall  liTnlet, 

tbe  Maoanarea,  Ouwa  past  the  city,  and  &Us  iota  tbe  T^gna.    Madrid  ia  a  M^Ksb  b«t  aeate> 
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apwriooB,  and  boideRfl  oo  each  side  bj  a  tow  of  princel;  booses,  attracts  paiticokr  m 
tkm,  Tbe  Prado,  a  wide  public  walk,  botdered  bj  tTeea,  and  cmnected  with  gaidos  alk  uy^ 
to  tbe  pnUic  b  e<tnallj  coodncive  to  (vnament  and  pleMore.  There  are  maoj  paUic  lam> 
tains,  aoppl led  with  pare,  light,  and  oUubrioos  water,  filtered  thran^  bedsof  graTcl  and 
mod,  &om  a  distance  oTceien  or  eiebt  leagnes.  Tbe  gates  boilt  br  Chulea  ID.  are  nncoca* 
nxmlj  b^tiful,  pBTticularlj  that  oT Alcala ;  but  in  a  mieeTabk  will  wbkh  might  be  battered 
down  ty  a  tJue«-pc«uider  in  half  an  boor.  The  royal  palace,  built  by  Hiilip  V,  is  a  tftcioaa 
and  ipBfnificent  stnicLare,  though  tbe  taste  dispUyed  in  it  is  a  aobject  of  cnotrorer^.  It 
coatains  nonteroua  fine  paintings,  which  do  not  equal,  however,  IboK  of  tbe  EscunaL  Tbe 
Rctiro,  with  its  fine  fcardena,  was  defaced  by  the  French,  who  made  it  a  mQitary  post;  an 
eitensiTe  and  costly  mens^rie  is  now  forming  within  its  pTeciocts.  Tbe  museuin  of  ■(>- 
Inuy  and  painting,  a  new  and  elegant  building,  has  recently  been  enriched  with  some  of  tbe 
finest  pictures  fi^  the  royal  palaces.  Tbe  ohiDCt  of  natnnl  history,  supported  tn  tba 
gorertunent,  ia  also  •  handi«aie  structure,  and  its  contents  Ttluable.  lie  enTixons  of  Madrid 
are  not  remarkable  for  beauty )  they  ate  much  broken  into  hills  and  bellows ;  so  that,  of  tbe 
200  villages  situated  m  them,  only  three  or  lour  can  be  seen  at  once.  Population,  301,0001 

Toledoi,  even  in  its  present  decay,  excites  an  interest  equal  or  taperior  to  Madrid.  Once 
the  [voud  capital  of  Spun,  it  has  a  cnmmanding  site  on  a  lof^  rocl^  ahoost  insulated  by  the 
Tb^us.  a  politico  BO  strong  rendered  it  a  grand  Datiooal  bulwark  during  the  long  age*  t£ 
internal  war&re,  but  occasioned  its  deeertioa  during  peace,  when  it  was  fell  aa  extiemelr 
itKonvenient,  the  streets  being  so  steep  that  a  carriage  can  scarcely  drive  nlely  throogn 
tbem.  Its  nwnu&ctures  of  wool  and  silk,  which  are  said  aoce  Xo  have  emi^oyed  nearly 
40^000  meti,  have  disappeared;  and  govenuneut  has  in  vain  attempted  to  rerire  that  oiT 
nrords,  of  which  those  Ibrmeriy  manu&ctured  st  Toledo  were  valued  above  all  otbera.  Its 
popolatica  of  dOO.OOO  has  been  reduced  to  25,000 ;  and  it  presents  a  mere  mass  of  narrow, 
deserted,  winding,  and  dirtv  streets.  Toledo,  however,  still  exhibits  two  grand  monuments^ 
the  Alcaiar  or  palai^e,  aitd  the  cathedral.  The  former  is  a  noble  and  extensive  pile,  in  a 
pnte  style  of  architrcture,  and  the  eranite  columns  of  the  Corinthian  order  which  adorn  the 
mner  court  are  pnrticulailj  admired.  The  grand  staircase  and  spacious  gallery,  no  longer 
crowded  with  guards  and  rourtier^  are  now  dirty,  deserted,  and  silent  The  edifice,  though 
neglected  and  decaying,  still  wears  a  stately  and  impoaing  aspect ;  "  and  its  handsome  front, 
imtneose  quadranzli*.  abd  elegant  colonnade,  declare  it  to  have  been  the  pride  and  ornament 
of  a  happier  period.''  The  cathedral  is  also  one  of  the  grandest  edifices  in  tbe  Peninsula. 
It  was  original]  V  a  nMeque,  built  in  a  grand  style;  bat  its  simplicity  has  been  much  impaired 
by  tastelea  additions,  and  by  the  prufusion  of  gilding,  relics,  and  stolnes,  with  which  ita 
interior  baa  been  filled.  It  retained  its  wealth  and  splendour,  however,  till  the  late  war, 
when  its  treasures  became  tbe  prey  of  the  invader,  and  its  six  htmdred  ecclesiastics  were 
dlBpeised,  leaving  only  a  few  to  perfiwm  the  racred  functions. 

Two  other  craisideiable  towns  in  New  Castile  are  Guadalaxan,  to  tbe  east  of  Madrid, 
where  the  government  has  estaUisfaed  a  manu&ctore  of  fine  ckith  oa  a  great  scale ;  it  b  rf 
course  an  ill-conducted  and  unprofitable  oonceni ;  yet  it  supports  the  populiluo  t^  12,000 
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or  14,000  in  a  degree  of  comibrt  not  usual  in  Spanish  towns:  and  further  east,  Cuen^a,  the 
capital  of  a  mountain  district  of  the  same  name,  interposed  between  Valencia  and  the 
plain  of  Castile.  It  is  a  small  ancient  city,  distingui^ed  by  a  cathedral  and  some  other 
monuments. 

La  Mancha,  sometimes  reckoned  a  separatemvince,  is  the  most  southern  part  of  Castile, 
from  which  it  is  separated  by  the  Sierra  de  Toleda  It  is  an  immense  table-plain,  inter- 
sected by  difierent  ridses  of  low  hills  and  rocks,  without  a  tree  except  a  few  dwarf  evei- 
green  oaks;  or  an  enclosure,  except  mod  walls  round  the  villages.  AH  this  vast  tract  of 
open  country  is  cultivated,  and  produces  com  or  vines:  its  wine,  especially  that  of  VaJ  de 
Pefias,  enjoys  a  high  repute^  Its  name,  however,  is  chiefly  jhmiliar  to  the  public  as  having 
ffiven  an  appellatimi  to  the  celebrated  hero  of  Cervantes.  The  names  of  Don  Quixote  and 
Sancho  Panza  are  fiuniliar  to  the  district ;  and  the  dress  of  the  peasantry  presents  still  an 
exact  model  of  that  of  the  doughty  squu^  There  are  a  number  of  large  villages ;  and  Ciu- 
dad  Real,  the  capital,  is  well  Imilt  in  a  fine  plain,  though  it  has  lost  much  of  its  former  pros- 
perity.    Almagro  and  Ocaila  are  also  pretty  considerable  towna 

Estremadura  forms  a  continuation  to  the  west  of  the  same  plain  as  New  Castile,  traversed 
like  it  by  the  Tagus,  and  bounded  by  the  same  ranges  of  mountains.  It  is  a  fine,  wide, 
wild  province,  divernfied  by  rugged  mountains,  deep  valleys,  and  almost  boundless  plains. 
The  depopulation  generally  compbined  of  in  Spain  seems  more  remarkable  here  than  m  any 
other  province ;  and  vast  tracts  may  be  passed  without  seeing  a  human  habitation.  This 
seems  chiefly  owing  to  the  pernicious  laws  of  the  Mesta,  whicn  assign  it  almost  entirely  for 
the  occupation  of  the  merino  flocks,  when  they  descend  from  the  mountains  of  Leon.  Bstre- 
madura,  therefore,  forms  a  vast  pastoral  district ;  only  a  small  proportion  of  its  surface  being 
necessary  to  furnish  grain  for  its  scattered  population.  Yet  the  Komans  made  it  one  of  the 
chief  seats  of  their  dominicm ;  and  no  port  of  the  Peninsula  exhibits  more  striking  works 
and  monuments  of  that  great  people.  The  Estremenos  also  retain  much  of  the  antique 
Spanish  aspect  and  character ;  and  no  province,  during  the  late  crisis,  made  more  striking  dis- 
plays of  patriotic  energy. 

The  cities  are  no  longer  considerable.  Badajos,  the  capital,  a  strange  corruption  of  the 
Roman  name  Pax  Augusta,  is  a  considerable  and  Strang  town,  but  much  shattered  by  the 
successive  sieges  it  sustained  in  the  late  war  from  ^ult  and  Wellington.  Merida,  the 
ancient  capitu  <^  Lusitania,  excites  more  interest,  finxn  &e  striking  remains  which  it  pre- 
sents-of  Roman  magnificence.  The  amphitheatre,  baths,  a  lofty  triumphal  arch,  three  votive 
altars,  and  a  handsome  stone  bridge,  are  all  magnificent  monuments,  and  in  wonderful  pre- 
servation. TruxiUo,  an  old  city,  of  small  extent,  was  the  birth-place  of  Pizarro,  whose 
splendid  mansion  is  still  to  be  seen,  adorned  with  barbarous  trophies  of  his  conquest  Alma- 
raz  is  distinguished  chiefly  by  the  very  noble  modem  bridge  adjoining  to  it  Talavera  de 
la  Reyna,  once  splendid  but  now  decayed,  has  acquired  recent  lustre  from  being  the  theatre 
of  one  of  the  greatest  battles  fought  during  the  peninsular  war.  In  the  extensive  plain 
north  of  the  Tagus  are  the  two  pleasant  little  cities  of  Coria  and  Placencia ;  the  latter  of 
which  was  the  scene  of  the  singular  monastic  retirement  of  Charles  V.  In  the  mountains 
separating  this  part  of  the  province  from  Leon  is  a  rocky  region,  of  the  most  savage  and 
d^olate  character,  called  Batuecas. 

Old  Castile  is  situated  on  the  opposite  side  of  the  chain  of  mountains  which  forms  the 
northern  boundary  of  New  Castile.  It  presents  a  high  variegated  table-land,  separated  on 
the  north  by  the  Cantabrian  chain  finom  Asturias.  Smne  parts  are  rag^^ed ;  but  it  is,  upon 
the  whole,  a  fertile  well-watered  region,  traversed  by  the  Dnero  m  its  early  course. 
There  are  many  tracts  of  rich  pasturage,  and  others  eqnallv  fitted  for  the  growth  of  cam. 
It  is,  however,  one  of  the  provinces  in  which  the  marks  of  decay  are  most  striking.  The 
capitals  are  neglected  and  rainous;  large  portions  are  left  uncultivated;  and  of  the  fine 
manufactures  m  cloth  firom  the  merino  wool,  only  a  remnant  is  now  supported  by  the  aid  of 
government  Castilian  pride  and  indolence  have  fixed  here  their  old  and  central  seat :  the 
hidalgos  belonging  to  Old  Castile  amount  to  146,000,  a  much  larger  proportion  than  in  any 
other  province. 

Burgos,  the  once  magnificent  capital  of  the  kings  of  Castile,  and  the  highest  in  rank  of 
any  city  in  the  kingdom,  is  dwindled  into  a  poor  place,  not  containing  above  10,000  inhabits 
ants.  Amid  its  gloomy  and  decayed  streets,  however,  towers  the  cathedral,  one  of  the  finest 
specimens  of  Gothic  architecture  existing  in  Europe,  and  the  form  of  which  bears  a  con- 
siderable resemblance  to  that  of  York  minster.  The  strong  ancient  castle,  which  had  fallen 
into  decay,  was  so  far  re-established  by  the  French,  that  it  successfiiUy  stood  a  long  siege 
tnsm  the  Duke  of  Wellington. 

Of  the  other  towns  of  Old  Castile,  Segovia  presents  some  interesting  monuments  of 
Roman  and  Moorish  grandeur.  Its  aqueduct  (^Jig.  311.),  of  159  arohes,  neariy  half  a  mile 
long,  and  in  one  place  94  feet  high,  is  a  stupendous  Roman  work,  ranked  l^  Swinburne 
above  the  Pont  du  Gard.  The  Alcazar,  or  rojral  castle,  was  erected  by  the  Moors  on  a 
rock  overlookinir  a  wide  ramre  of  country.    Afier  it  came  into  the  possession  of  the  Oiris- 
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;  wu  employed  u  k  (Ute  pruoo,  and  is  now  a  lulilvj  kIiooL  Kve  ceotsiiw  ago, 
I  had  veiy  exleuiTe  manu&ctom  of  fine  cloth;  hot  theae,  notwithstandinf  the 
hoDour  of  bavinf  the  king  fiir  a  part- 
ner, hare  dwinoled  to  a  very  anall 
•inouat.  Pi^miatkn  15,000-  Arila, 
e^uta]  of  a  amall  {uoriiice  of  the 
Hme  Dame,  is  a  citj  of  ancknt  dis- 
tinctkci;  and  ita  nuway  walls,  iu 
towera,  ita  Alcazar,  and  the  dooie  of 
the  old  cathedral,  rraidei  it  anpomnar 


coUoD  has  tut  been  nccesBfuL   Soria, 
near  the  site  ot  the  ancient  Nun 
en  the  right  bank  of  the  Daero,  n 
ita  aouTca,  ia  a  tolerable  countrj  town,  capital  of  oae  of  the  Hoaller  proTincea  into  whidi 
Old  Castile  baa  been  subdivided. 
The  pdacee  of  the  Eacurial  (_Jlg.  312.)  and  San  Ddefinao  are  atriking  objects  in  Old  Cat- 
tile,    The  "royal  Bonastery"     '  •'^- 

" >y  Philip 

I  to  hi)  gloomy 
muKL      It  unites   the   chatacters  of  a 
palace  and  a  convent ;  and  has  tbe  bnn 
of  a   gridiron,   the   inatiument  i^  tbe 
mutyraom  of  8l  Lwenzo,  to  wbou  it 
is  dedicated.    Attached  to  it  is  tbe  Pan- 
therm,  a  claaaic  tad  aomewhat  jHtibne 
stnicture,  in  which,  botvevcr,  are  in- 
terred ail  (he  crowned  kings  and  queens 
cf  Spain  since  Charles  V.     The  wealth 
of  tbe  Spanish  ntonarcba  has  been  cod- 
tinnally  employed  in  adding  new  ornaments  to  this  &vourite  residence,  which  is  considered 
by  the  nation  as  tbe  eighth  wonder  of  the  world;  and  large  volumes  have  been  filled  with 
descriptions  of  it.     The  church  and  tbe  great  allar  have  BCArcely  a  rival  for  magniliceace 
and  grandeur  of  cHcct     Tbe  libiarv  is  not  extensive,  but  contains  manuscripts,  especially 
Arabic,  that  ore  of  great  value.     The  collection  of  p&intingB,  it  is  probable,  yields  only  to 
that  which  covers  3ie  walls  of  the  Vatican.     Besides  select  productions  of  Murillo  and 
other  mvters  of  the  Spanish  school,  it  contains  several  of  the  greatest  works  of  Rspbael, 
Titian,  and  others  of  the  first  Italian  masters.     The  environs  are  wild  and  naked  in  tha 
extreme,  without  shelter  from  the  cold  blasts  of  wbter,  or  tbe  intense  heats  of  summer. 
On  the  opposite  declivity  of  the  same  mountains,  looking  towards  tbe  north,  San  Udefoaao, 
without  any  pretensions  to  equsi  magnificence,  is  finely  surrounded  by  woods,  gardens,  and 
beautiful  Jots  d'esu.     Aionjuez  stands  in  quite  a  diSerent  situation,  era  the  lowest  plam  of 
Castile,  at  the  junction  of  the  Tagus  and  the  Xarama.     It  is  chiefiy  admired  &r  its  mag* 
nificent  woods  and  gardens ;  the  former  carried  in  long  and  apacioua  avenaes,  the  latter  coa- 
taining  in  profusion  the  finest  native  and  exotic  plants. 

Leon  IbtTus  a  continuation  of  the  plain  of  Old  Castile,  along  the  lower  course  of  tbe 
Duero,  and  bounded  by  the  same  ranges  of  mountains.  For  several  centuries  it  was  the 
seat  of  a  kin^dotn.  ccmprising  the  chief  Christian  power  in  Spain,  until  it  was  united  to  that 
of  Castile.  It  is  almost  entirely  within  tbe  domain  of  the  metta,  and  thos  devoted  princi- 
pally to  pastiiioge.  The  consequent  depopulation  has  been  very  great;  inscmuch  that, 
■ccordiog  to  Townshend,  the  bishopric  of  Salamanca,  which  once  oontoined  74B  lowoshipe, 
is  now  reduced  to  333.  The  vast  extent  of  open  plain  which  forms  the  centre  of  this  pro- 
vince  has  been  found  highly  favourable  to  an  invader  who  poesCHed  superior  cavalry ;  such 
as  the  Moors  once,  and  more  latterly  the  French. 

The  cities  of  Leon  are  almost  solely  interesting  from  the  traces  which  they  present  of 
ancient  grandeur.  Leon  itself,  by  its  highly  ornamented  cathedral,  its  nine  convents,  and 
its  ancient  palace,  testifies  the  remote  period  when  it  was  the  seat  of  royalty ;  but  a  betero- 

CeouB  assemblage  of  dirty  atreela  filled  with  bergars,  eplendid  churches,  and  half-ruined 
ily  mansions,  are  all  that  it  now  presents.     Sahuoanco,  by  its  university,  has  acquired  a 
much  greater  ttime.     This  seminary,  one  of  the  first  in  Europe,  "       '   '  " 

'''■"'  3  century  qr  '"  '     "'* 


extended  daring  the  same  century  by  Alfimso  the  Wise,  celebrat^  for  the  pragreas  which 
oitroDomy  made  ooder  his  anspicea.  From  the  medical  knowledge  of  Avtcenna,  Avemm, 
and  other  Arabian  saaes,  it  denved  a  character  superior  to  those  of  the  other  mcukish  univer- 
sities during  the  miwUe  ogesL  Salamanca,  however,  remained  stationary  in  the  iburtcenlh 
century ;  and,  while  sound  science  was  spreading  through  the  rest  of  Europe,  continued  to 
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occupy  its  students  with  dogmatic  theology,  and  with  the  worship  of  Aristotle  and  Aquinas. 
Its  students,  once  reckoned  at  10,000,  have  been  reduced  to  less  than  2000.  FUlamsnca  is 
crowded  with  sacred  edifices,  to  enrich  which,  all  the  fimr  comers  of  the  world  have  been 
made  to  contribute ;  and  on  days  of  high  festival  the  display  of  silver  and  precious  stones 
was  altogether  dazzling.  The  cathedru  and  principal  square  are  very  magnificent,  but  the 
streets  are  narrow  and  gloomy.  Captain  Sherer,  in  1813,  found  Salamanca  quite  a  deserted 
city ;  only  a  few  of  the  old  professors  and  youthful  students  still  lingered  in  the  colleges,  or 
paced  the  spacious  aisles  of  the  elegant  cathedral.  Of  the  latter,  some,  as  appears  firom 
Mr.  White,  notwithstanding  the  antiquated  course  of  instruction,  had  adopted  modem  and 
liberal  ideas,  and  in  the  late  crisis  obeyed  the  call  of  their  country  and  of  liberty.  The 
French  having  made  Salamanca  a  military  position,  a  great  part  of  the  place  was  levelled 
or  battered  down ;  and  subsequent  events  have  not  been  favourable  to  its  restoration.  We 
must  not,  however,  dismiss  Salamanca  without  noticing  the  new  lustre  it  has  derived  from 
giving  name  to  one  of  the  most  splendid  of  Wellington's  victories. 

Valladolid  has  a  great  name  in  history.  Charles  V.  made  it  his  capital,  and  it  continued 
to  be  the  residence  of  the  Spanish  court  until  Philip  IV.  removed  it  to  Madrid.  In  these 
splendid  days  Valladdid  was  supposed,  perhaps  with  some  ejEaggeration,  to  contaio  200,000 
inhabitants,  now  reduced  to  a  tenth  of  that  number.  Yet  it  covers  a  very  large  space  of 
ground ;  and  the  numberless  spires,  domes,  and  turrets  of  its  sacred  edifices  give  it  still  the 
appearance  of  a  large  metropolis.  Its  university  is  attended  by  2000  students,  and  taught 
by  forty-two  professors  and  fifty  doctors.  After  a  verjr  marked  period  of  decay,  Valladolid 
experienced  lately  a  considerable  revival  Its  envntms  are  particularly  healthy  and 
agreeaUe. 

Several  other  large  decayed  towns  attest  the  former  grandeur  of  Leon.  2«amora  and  Toro^ 
both  on  the  Duero,  are  capitals  ot  two  of  the  small  provinces.  Benavente  is  distinguished 
by  its  castle,  which  has  been  described  as  one  of  the  grandest  monuments  of  the  age  tif 
chivalry ;  and  Tordesillas  was  a  royal  residence  in  the  reign  of  Charles  V.  Astorgtf;  once 
capital  of  the  Asturias,  and  one  of^^the  bulwarks  of  the  Peninsula,  has  lost  its  strength  and 
magnitude.  Palencia  is  also  a  small  capital,  pleasantly  situated  on  the  Carrion,  having  a 
litUe  inland  trade.  Ciudad  Rodrigo  is  a  national  barrier  on  the  Portuguese  frontier,  ^1 
kept  up  as  a  strong  ^brtress,  which  sustained  successive  sieges  during  the  peninsular  war. 

Galicia,  separated  b^  its  mountain  boundary  from  Leon, .  forms  the  north- westem  comer 
of  the  Peninsula.  It  is  entirely  a  highland  and  alpine  region,  broken  into  ragged  rocks  and 
narrow  passes,  though  with  vallejrs  of  great  fertility  and  of  peculiar  beauty  interspersed. 
The  Gallegos  are  i^ustrious ;  and  the  country  is  better  peopled  than  mamr  of  the  mora 
favoured  regions  of  the  Peninsula.  They  are  hardy  and  enterprising,  and  often  leave  this 
barren  territory  to  seek  employment  in  the  cities  of  Spain  and  Portugal,  where,  like  the 
Scottish  highlanders,  they  act  chiefly  as  porters  and  servants.  The  shores  and  ports  of  Ga« 
licia  are  celebrated  in  naval  history,  forming  as  it  were  the  outer  coasts  ci  Europe,  beaten 
by  the  waves  of  a  tempestuous  ocean,  and  where  fleets  firom  the  distant  quarters  of  the 
globe  often  made  their  first  appearance  in  Europe,  and  met  with  hostile  fleets  on  the  watch 
lOT  them. 

The  intenor  towns  of  Galicia  have  for  their  capital,  St  Jago  de  Compostella,  the  most 
celebrated  shrine  of  the  Peninsula,  supposed  to  contain  the  body  of  St  James,  its  patron. 
In  the  chapel  dedicated  to  him  is  his  statue,  two  feet  high,  of  pure  gold,  illuminated  every 
night  by  2000  wax  tapers.  Twenty-two  other  chapels  have  been  enriched  by  the  QfTenngs 
of  pilgrims  firom  every  part  of  the  Peninsula,  whose  numbers  have  diminished.  Lugo  pre- 
sents the  poor  remains  of  an  ancient  city  surrounded  by  a  wall  and  towers,  once  of  great 
strength,  but  now  mouldering  into  rain.  Orense,  a  little  city,  formerly  celebrated  for  its  hoi 
springs,  and  Tuy,  a  strongly  situated  fortress,  are  on  the  Portuguese  frontier. 

Of  the  seaports  of  Galicia,  Vigo  had  the  greatest  reputaticm,  several  great  naval  witiom 
having  been  fought  near  it;  particularly  that  of  1702,  when  the  whole  fleet  of  Spanish 
galleons  was  sunk  or  taken  by  the  E<nglish.  It  has  one  of  the  finest  harbours  in  Spain ; 
which,  however,  since  Ferrol  became  the  chief  naval  station,  is  only  employed  for  a  limited 
coasting  trade.  Coranna  on  the  Groyne  is  now  the  most  trading  pjace  in  the  province,  and 
packets  sail  feom  it  to  England  and  America.  It  is  a  steep,  dirty,  but  well-paved  town,  of 
no  strength,  being  commanded  by  the  neighbouring  hei^htsi  Popu]ati<xi  23,000.  Ferrol, 
since  1752,  has  hSen  made  the  chief  naval  station  df  Spain.  Its  harbour,  besides  bemg  one 
of  the  safest  and  most  spacious  in  Europe,  has  the  advantage  of  being  accessible  only  by  a 
narrow  winding  passage  which  can  be  rendered  almost  impassable  by  a  chain  efforts.  A 
eoaiiiderable  city  has  been  formed,  and  very  extensive  docks  and  arsenals  built ;  but  since 
the  extinctum  of  the  Spanish  navy,  these  have  of  course  fiillen  into  considerable  neglect 
Population  13,000. 

The  Asturias  form  a  long  narrow  strip  between  the  Bay  of  Biscay  and  the  Cantalmn 
mountains,  which  extend  along  its  whole  length.  It  is  celebrated  in  history  as  the  sacred 
retreat  in  which  the  hero  Pelayo  raised  again  the  national  standard,  after  it  seemed  for  ever 
trampled  pnder  foot  by  the  Saraceo  invuers.    Since  the  fourteenth  century  the  Asturias 
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hare  fpven  the  title  of  prince  lo  the  heirs  of  the  Spuiiah  throne.  The  province  is  approached 
only  hy  narrow  ravines  and  ptflses,  through  which  torrents  dash,  and  which  are  overhung  by 
steep  clifSf  and  luxuriant  woods.  There  are,  however,  a  number  of  valleys,  and  the  whole 
[dain  of  Oviedo  is  distinguished  both  for  fiuitAilness  and  beauty.  Instead  of  wine,  a  good 
deal  of  tolerable  cider  is  made  and  exported :  amber,  jet,  and  coal  abound,  but  the  last 
strongly  impregnated  with  sulphur.  The  Asturians  are  orave  and  proud,  boasting  that  their 
country  was  never  conquered,  even  by  the  Romans ;  and  more  than  a  thud  part  of  the  popu- 
lation IS  composed  of  hidalgos. 

Oviedo,  the  only  lar^  town,  hss  more  magnificence  than  its  situation  might  lead  ns  to 
expect :  the  cathedral  m  particular,  long  the  only  shrine  secure  fifom  the  ra^  of  the  invader, 
aflorded  aft  asylum  to  many  pious  treasures  scattered  through  the  Peninsuuu  These,  how- 
ever, consist  chiefly  of  relics,  valuable  only  to  devout  and  believing  eyes.  Among  them  are 
the  rod  of  Moses,  the  mantle  of  Elias,  the  olive-branch  borne  aloft  m  entering  Jerusalem ; 
thorns  from  the  sacred  crown ;  the  mUk  of  the  blessed  Virgin,  dec.  Oviedo  is  still  a  com- 
aiderable  town,  with  a  rich  bishopric,  and  many  religious  houses,  of  which  the  principal  is  a 
convent  of  Benedictine  nuns.  Population  10,000.  Gijon,  though  with  a  costly  and  not  very 
complete  harbour,  carries  on  all  the  little  trade  of  the  province.  Avila  and  Santillana  are 
large  villages,  giving  their  name  to  distncts.  Santander  and  Santona  are  sea-ports  of  some 
little  consequence,  in  the  district  of  Montana,  on  the  borders  of  Biscay. 

Biscajr  is  a  small,  high,  rugged  province,  on  the  western  slope  of  the  Pyrenees.  Streams 
descendmg  firam  its  numerous  heights,  combine  in  forming  the  channel  of  the  Upper  EInra 
The  Basques  are  a  peculiar  race,  preserving  the  only  renmant  which  revolutions  nave  left 
in  the  Peninsula,  of  Celtic  language  and  aspect  Under  the  name  of  Cantabria,  this  regkm 
presented  a  barrier  even  to  Roman  conquest ;  and  thou£^  the  Saracens  penetrated  through 
It  into  the  plains  of  France,  it  is  still  boasted  that  they  never  could  reach  the  mountains  of 
High  Cantabria.  The  Basques,  amid  the  general  davery  of  Spain,  have  still  preserved 
some  portion  of  their  original  rights.  They  have  a  cortes  pf  their  own ;  and  the  taxes,  levied 
by  provincial  authority,  are  presented  to  the  sovereign  in  the  form  of  a  free  gift.  Every 
native  Biscavan  is  an  nidalgo  or  noble,  scarcely  owning  a  superiority  of  birth  in  the  proudest 
CastUian.  With  all  this  they  are  excessively  industrious ;  tne  uKNintain  declivities  are  cul- 
tivated as  high  as  the  plough  can  reach ;  and  while  the  finest  plains  of  Castile  are  nearly  a 
desert,  Biscay's  rude  vales  are  covered  with  a  numerous  population. 

The  cities  in  such  a  district  cannot  be  large :  yet  Bilboa,  the  capital,  situated  on  the 
Ybaizabal,  which  admits  lar^  vessels  up  to  the  town,  is  one  of  the  most  commercial  places 
in  Spain,  with  15,000  inhabitants.  Most  of  the  merino  wool  from  the  plains  of  Castile  b 
brought  hither  for  exportation.  Biscay  Proper  contains  also  Ordufta,  a  neat  little  city,  and 
numerous  villages.  Guipuscoa  is  another  district,  lying  niore  to  the  east,  and  in  closer  con- 
tact with  France.  Its  capital  is  St  Sebastian,  an  indi&rent  port,  but  a  neat,  tolerably  large 
city,  and  so  strongly  fortified  as  to  be  considered  one  of  the  four  keys  <^  the  kingdom ;  the 
others  bein^  Pamplona,  Barcelona,  and  Figueras.  Fontarabia,  close  to  the  frontier,  has  a 
{Treat  name  m  history,  but  little  else  is  now  left  The  small  village  of  Irun  stands  on  the 
immediate  bank  of  the  Bidassoa,  whose  broad  clear  stream,  descemling  from  the  Pyrenees, 
forms  the  boundary  between  two  rival  and  long  hostile  nations.  More  in  the  interior,  and 
on  a  lower  level,  is  the  district  of  Alava,  having  for  its  capital  Vittorta,  a  somewhat  well- 
built  modem  town,  and  celebrated  as  the  theatre  of  the  complete  victory  there  gained  by  the 
Duke  of  Wellington  over  the  French  army  under  Joseph  Bonaparte,  which  was  thrice 
finally  expelled  from  the  Peninsula. 

Navarre  is  a  small  province  or  kingdom,  lying  immediately  beneath  the  highest  and 
steepest  Pyrenees.  Eight  very  difficult  passes  penetrate  throii^  them  into  France,  but 
scarcely  any  one  passable  for  the  artiUery  and  train  of  an  army.  The  principal  is  that  of 
St.  Jean  Pied  de  Port ;  on  the  French  side  of  which  is  Roncesvalles,  or  Roncevaux,  cele- 
brated in  history,  and  still  more  in  romance,  for  the  disaster  which  there  befell  Charlemagiie 
and  his  k^hts.  For  many  centuries  it  fonned  a  separate  little  kingdom  connected  with 
France,  until  Ferdinand  the  Catholic  succeeded  ia  annexing  to  Spain  all  the  part  south  of 
the  Pyrenees.  Navarre  retains,  however,  privileges  and  customs  peculiar  to  itself^  and  its 
governor  bears  the  title  of  viceroy.  The  population  is  active,  hardy,  and  brave.  The  bands 
of  guerrillas  under  Mina  proved  the  most  formidable  irregular  force  with  which  the  French 
had  to  contend  in  the  Peninsula.  Pamplona,  or  Pampeluna,  the  capital,  the  foundation  of 
which  is  ascribed  to  Pompey,  is  one  of  the  chief  bulwarks  of  the  Peninsula,  and  one  of  the 
strongest  fortresses  in  Europe.  It  was  reduced  by  the  Duke  of  Wellington,  and  by  the 
French,  in  their  last  invaskm,  after  a  long  blockade.  There  are  also  Tudm  and  Calahona, 
little  towns  on  the  Ebni.    Pampeluna  has  10,000  inhabitants. 

Aragoi^  south  fifom  Navarre,  is  an  extensive  province,  extending  along  the  greater  part 
of  the  course  of  the  Ebro;  whence  it  reaches  on  one  side  to  the  Pyrenees,  and  on  the  other 
to  the  thains  which  shut  in  the  Casdlee  and  Valencia.  A  great  part  of  it  is  rugged  and 
barren;  ihough  other  tracts  in  the  central  plains,  and  along  the  rivers,  are  very  susceptiUe 
of  culturdi    Aragon,  during  the  middle  ages,  waaa  powerfiil  kingdom,  comprismg  Catalonia 
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and  Valencia,  fbnning  the  half  of  Christian  Spain,  then  divided  between  it  and  Castile. 
Even  after  the  union  of  the  crowns  under  Ferdinand  and  Isabella,  it  still  enjoyed  its  consti- 
tution and  its  cortes,  which  exercised  higher  prerogatives,  and  kept  the  power  of  the  kings 
under  stricter  limitations,  than  any  similar  assembly  in  Europe.  Of  these  it  was  deprived 
by  the  unfortunate  issue  of  the  civil  war  under  Cfharles  V.,  and  more  completely  by  the 
Bourbon  succession,  after  Aragon  had  espoused  the  cause  of  Charles  of  Austria.  The  pear 
santry  of  this  province  are  a  fine  body  of  men,  stout,  brave,  and  honest  Culture  and  popu- 
latioii  are  generally  in  a  backward  state ;  yet  the  canal  of  Aragon,  conducted  parallel  to  the 
course  of  the  Ebro,  though  it  has  not  jet  reached  the  sea,  according  to  its  destination,  has 
given  a  considerable  impulse  to  the  agriculture  of  the  district  through  which  it  is  led. 

Saragoesa,  or  S^aragoza,  the  capital  of  Aragon,  is  a  large  and  oeiebrated  ciQr»  situated 
amid  a  fine  plain,  on  the  banks  oi  the  Ebro  and  of  the  cimal  of  Aragon.  From  Augustus, 
who  enlarged  and  improved  it,  the  city  was  called  Cesar- Augusta,  corrupted  into  Saragossa. 
It  is  not  well  built,  the  streets  bein^  narrow  and  crooked ;  but  there  are  several  open  market- 
places, and  some  verv  splendid  religious  edifices.  The  principal  is  that  dedicated  to  the 
Virgin,  under  the  title, of  '^Our  Lady  of  the  Pillar;"  an  object  of  the  most  profound  venera- 
tion to  the  citizens,  and  enriched  by  ofierings  fiom  every  part  of  Spain.  The  church  of  St 
Engracia  is  also  filled  with  relics  and  gifts ;  and  each  of  the  fi>rty  convents  of  Saragossa  has 
its  peculiar  boast  A  stone  bridge,  and  the  finest  wooden  bridge  in  Europe,  are  thrown  over 
the  Ebro.  The  university  has  2000  students,  but  not  much  literature.  Saragossa  has  earned 
an  immortal  name  by  her  heroic  resistance  against  the  unurincipled  invasion  of  Napoleon,  in 
1806.  Without  walls,  except  an  old  one  of  earth,  which  could  not  resist  for  an  hour  an 
attack  conducted  on  modem  prmciples ;  without  army,  arms,  or  artillery,  it  maintained  a  long 
and  finally  successfiil  conflict  wiUi  the  French,  in  their  first  invasion.  Afterwards,  when 
aaaailed  by  an  immense  and  overwhelming  force,  the  flower  of  the  French  armies,  without 
hope  c^  relief  it  made  a  miehty  resistance ;  and  it  was  only  by  mining  operations,  blowing 
up  successively  house  after  house,  that  the  French  finally  became  its  masters,  after  Having 
reduced  it  to  a  heap  of  ruins.    Population  43,000. 

Aragon  has  some  other  small  ancient  towns,  ranking  even  as  cities ;  Jaca  and  Huesca  on 
the  northern  finontier  amonf  the  Pyrenees,  both  episcopal  seats;  Daroca  and  Calatayud  in 
the  plain  bordering  on  Castile ;  the  former  enclosed  with  large  ruined  fortifications,  the  latter 
industrious,  and  surrounded  by  a  smiling  country. 

Catalonia,  to  the  east  of  Angon,  is  one  of  the  finest  and  most  extensive  provinces  of  Spain. 
It  presents  a  remarkable  variety  of  surflu^,  fix»n  the  steep  and  rugged  heights  of  the  higher 
Pyrenees,  to  the  elevated  valleys  of  Upper  Catalonia,  and  the  luxuriant  though  not  very 
extensive  plains  that  border  on  the  Mediterranean.  The  Catalans  redeem  to  a  great  extent 
the  Spanish  national  character,  uniting  with  its  loftiness  and  energy  a  spirit  and  an  activity 
which  are  elsewhere  wanting.  They  have  been  always  commercial,  industrious,  and  fond 
of  liberty.  After  bearing  successively  the  yoke  of  the  Romans,  the  Goths,  and  the  Sara- 
cens, Ciwonia  was  long  ruled  by  counts  of  French  descent,  whose  posterity  extended  their 
sway  over  Anmi,  and  finally  over  the  whole  Peninsula,  in  which  this  principality  merged. 
The  Catalans,  however,  bore  more  impatiently  than  other  Spaniards  the  loss  of  their  privi- 
leges ;  and  during  the  war  of  the  succession,  on  receiving  a  pledge  for  their  restitution, 
espoused  with  extraordinary  ardour  the  cause  of  the  Archduke  Charles.  Even  after  its 
unfortunate  issue,  when  deserted  by  Britain  and  all  the  other  powers,  they  made  a  last  dread- 
ful struggle,  which  ended,  however,  in  the  loss  of  all  those  rights  for  which  they  had  so 
nobly  contended.  In  the  last  two  wars,  Catalonia  acted  a  most  conspicuous  part;  maintaining 
an  unremitted  resistance  to  France,  notwithstanding  the  close  vicinity  of  that  kingdom,  and 
in  the  late  constitutional  struggle  making  efforts,  both  for  and  agfbinst  liberty,  much  greater 
than  any  other  province. 

Barcelona  is,  after  the  capital,  the  largest  cily,  and  at  the  same  time  the  most  industrious 
and  flouriahing,  of  all  Spain,  containing  150,000  inhabitants.  It  is  situated  about  the  centre 
of  the  Catalonian  coast,  and  draws  its  subsistence  finom  a  fertile  and  extensive  plain  behind. 
It  is  said  to  have  been  originally  a  Carthaginian  town,  founded  by  Hamilcar  Barcas ;  but  rase, 
to  little  distinction  under  the  Komans,  who  made  Tarraco  the  capital  of  all  eastern  Spain. 
It  was  not  till  the  twelfth  century  that  Baroelona  began  to  be  distinguished  for  its  commer- 
cial spirit  It  sufiered  severely  during  successive  wars,  particularly  that  of  the  succession ; 
but  in  the  course  of  the  last  century,  the  exertions  of  its  patriotic  governor,  the  Marquis  of 
Mina,  enabled  it  to  retrieve  all  its  losses,  and  become  more  prosperous  than  ever.  The  port 
IB  artificial,  formed  by  BcAvi  and  convenient  moles,  but  has  a  bar  at  its  entrance,  which 
excludes  vessels  drawing  more  than  twelve  feet  of  water.  It  carried  on  a  great  and  various 
traffic ;  had  woollen,  ^^  and  cotton  manufactories,  all  on  a  considerable  scale ;  about  a 
thousand  vessels  annually  entered  its  port ;  and  the  whole  amount  of  exports  wsp  reckoned 
by  Labnde  at  1,750,0001.  According  to  the  latest  account,  however,  by  the  airthor  of  **  A 
Year  in  Spain,**  the  late  disasters  and  misgovemment  have  caused  a  great  declension  in  the 
above  branches  of  manufiicture ;  and  inst^  of  the  ranges  of  tall  Busts  assembled  withhi 
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12,000  ioDtibitjuits.     It  is  situated  on  a  rocky  peaiDBuJa,  sod  presents  toanjr  traces  of 

antiquitf ,  BB  of  the  palace  oT  Auguatua,  the  ainphitheaitre,  ana  an  eztenaive  aqueduct    More 
'         '        '  oved,  and  ac  
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ita  mole,  then  an  ta  be  aeen  only  a  paltt;  aMemUaie  of  fiaUnr-baata  and  felucca*.  Ilia 
•ccleaiastical  edificea  of  Barcekwa  aie  bandsocne,  parUcularly  the  CUhedra],  tbougli  not  of 
•a  grand  a  chaiacter  aa  those  in  sotae  other  parti  of  Spain.  The  ctmTeat  of  the  DominkanB 
has  a  aingular  aeries  of  onuuneuta,  the  sentences  of  five  hnndred  heretics  decreed  bjr  the 
Inquiailion,  and  under  each  sentence  a  represeDtation  ef  the  sofierer,  whom  the  demiBiB,  in 
various  shapes  are  torturing  and  devounng.  The  walls  of  Barcelona  are  stnng,  bat  ita 
chief  depeiMleDce  is  upon  the  citadel  of  Montjuicb,  which  commands  it,  and  is  considered 
almost  imnegoable,  tluNigh  the  Earl  of  Peterbraou^  took  tt  by  Burpriae.  At  the  close  of 
the  war  of  the  Huccesaion,  when  Barcelona  was  besieged  by  the  Duke  of  Berwick,  a  terrible 
'  '  ft  ftantic  resistance  was  made  in  the  streets,  not  bv  troops,  but  bj  priesta,  student^ 
1,  and  even  women :  the  conaequences  were  terrible.  Bonaparte,  m  1808,  ofatameal 
by  treachery  and  threats  llie  cession  of  this  and  the  other  keya  of  the  kingdom ;  but  in  the 
'  '    '         '   1,  its  resistance  against  Moncey  was  most  gallant. 

B  several  other  large,  ancient,  and  strong  Utwna  in  Catalixua.     Tarragona,  the 
capital  of  the  east  of  Spain,  has  Mien  into  great  comparative  decay,  aul  has  bat 

...  =        .  ,         fttre,ao 

recently,  the  harbour  has  been  improved,  and  some  new  streets  built;  and  in  the  war  at 
1806,  the  fijrtificatitms  were  restored,  and  the  city  made  a  Inave  defence  againet  Harabal 
Suchet,  who  at  length  carried  it  by  ftorm,  with  circumstances  of  great  cruelly.  Trntaes  is 
also  a  conaiderable  and  ancient  city  near  the  mouth  <^  the  Ebro,  which  is  there  broad  aod 
navigable.  It  made  a  distinguished  figure  during  the  wars  with  the  Hoors,  chiefly  throogh 
the  exploits  of  ita  heroines,  to  commemorate  whose  valour  a  military  order  was  instituted  by 
Raymond  Berenger.  Its  position  on  the  river  afibtds  sc<^>e  lor  a  considerable  trade;  aitd 
during  the  last  war  its  fortificatioiu  were  resttved  by  the  Spaniards.  It  contains  16,000 
inhabitants.  Between  the  two  lasl-mentitHied  cities  has  arisen,  within  the  last  half  century. 
Reus,  a  large,  fiouriBhiug,  induBtrious  town,  carrying  on  various  manu^turee,  paiticulaTlj 
of  brand;  and  leather.  Population  25,000.  All  these  are  on  the  coast  weet  of  BarcelotM. 
To  the  east  the  chief  place  is  Gerona,  a  large  gloomy  town,  in  a  fine  situati<uL  It  is  well 
fortified ;  and  ita  resistance,  protracted  for  more  than  half  a  year,  to  the  unremitted  efforts 
of  Bonaparte's  generals,  iiKnied  one  of  the  most  glorious  events  of  the  peninsular  war. 
RoMS,  a  little  town,  prettily  situated  in  a  fine  bay,  exports  cork  and  other  timber.  In  the 
interior,  Lerida,  distin^isbed  as  a  Roman  station  under  the  name  of  llerda,  is  a  large  and 
strong  town,  situated  m  a  most  delightfiil  country  on  the  banks  of  the  Segre.  A  oonaider- 
aUe  stand  was  made  here  by  the  patriotic  armies  during  the  French  inraskm.  Mequinenxa, 
at  the  junction  of  the  Segre  with  the  Ebro,  is  also  an  important  militar;  post,  Cerveia,  the 
seat  of  a  considerable  universit;,  and  Igualada,  are  pretty  large  interior  towns,  anpnoled  by 
the  prodnce  of  the  rich  vales  in  which  they  are  situated.  But  the  moat  strihing  feature  in 
•11  Catalonia  is  the  single,  lofty,  and  precipitous  mountain  of  Montserrat  0^.  3I3.X  It  cod- 
—  sials  of  a  crowd  of  conical  hilU  piled  over 

each  other,  broken  into  steep  walls  of  white 
and  variouslr  tinted  Jimeetoie  clifi,  the 
interstices  of  which  are  filled  with  ever- 
green and  deciduous  trees  and  planttL  The 
Benedictine  mcuastery,  an  ancient  and  re- 
■narkahle  structure,  stands  on  a  cleft  at 
the  top  of  a  high  rock,  where  space  is 
scarcely  left  fai  the  edifice,  while  &r  be- 
neath roars  the  LlobregaL  Numerous  her- 
mitages pitched  on  tbe  top  of  wecipicea, 
Moniwtu.  "  "■  cavities  hewn  out  of  the  rock,  increase 

the  singular  and  rcraantic  ajqwarance  of 
the  scene.  This  mountain,  in  the  last  war,  was  converted  into  on  almoet  impr^naUe  mili- 
tary positiML  On  the  highest  of  all  the  Catalonian  vilea,  which  is  extensive,  and  rich  in 
^m,  stands  Urgel,  a  anall  episcopal  see,  and  a  strong  military  poet,  the  roads  being  almost 
impassable  to  artillery.  -=  j  ■-  -» 

Valencia,  beginning  fhim  the  border  of  Catalonia  and  Aragon,  occupiea  an  extensive  cost 
(Tinning  fiwn  nrath  to  south,  and  is  the  first  rf  the  southern  jwovincea.  The  plain  ranks  aa 
the  garden  of  Spain,  and  almoet  of  Europe.  The  fields  of  com ;  the  yellow  green  of  the 
mulberry  plantations,  the  pale  hue  of  the  olive;  the  woods,  Tillages,  and  ctmventa,  thkkljr 
scattered  over  this  great  expanse,  with  numberieee  slender  sleeples,  present,  when  nnltedL 
an  mimitable  kodscape.  The  cotmtry  is  finely  watered  by  the  Xucar,  the  Onadalaviar,  and 
other  rivers,  numerous  though  not  of  long  coarse.  A  gre«t  extent  d*  artificial  navigatiaa 
was  fi>rmed  bv  the  Moors,  and  is  still  kept  up,  thou^  not  in  a  ve^  complete  state.  The 
provmce  yields,  in  abtmdance,  the  usual  jModncte,  torn,  wine,  oil,  eifk;  with  rice  eaoogb  to  " 
supply  the  greater  put  cf  Spain,  and  barilla  Ibr  exportation.  The  Vatenciane  are  very  indue' 
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tncm,  and  of  a  gay  dispoatioa    ColonieB  from  the  sooth  of  FVanoe*  mtTodaoed  by  the  first 
Christian  conqueror,  brought  with  them  a  portion  of  the  spirit  of  that  nation. 

Valencia,  at  the  mouth  of  the  Guadalaviar,  is  one  of  the  largest  and  most  flourishing  towns 
of  the  kingdom.  It  is  of  Roman  ori^,  but  its  fiune  dates  from  the  eleventh  century,  when 
it  was  conquered  by  the  Cid  from  theltf  oors,  and  ruled  as  a  fief  by  that  greatest  df  the  Spanish 
heroes.  It  was  the  scene,  however,  of  a  long-continued  contest ;  and  its  final  annexation  to 
Christian  Spain  did  not  take  place  until  a  century  and  a  half  later.  The  lofty  walls  and 
towers  of  Valencia  are  now  nearly  demolished,  and  in  the  war  of  liberty  neither  it  nor  the 
province  made  any  very  conspicuous  figure.  The  silk  manufitcture  is  one  of  the  most  exten- 
sive in  Spain,  though  cnecked  by  an  absurd  prohibition  against  the  exportation  of  its  jvoduce. 
In  a  levy  during  the  late  war,  exemption  was  granted  to  upwards  of  9000  silk-weavers,  that 
the  trade  might  not  be  interrupted.  There  are  also  manufkctures  of  woollens  and  paper. 
The  Grau,  or  port  of  Valencia,  is  only  an  indifferent  roadstead,  and  the  commerce  not  nearly 
equal  to  that  of  Alicant  The  city,  though  lar?e  and  rich,  is  not  handsome ;  the  streets 
being  narrow  and  winding,  and  bordered  by  high  old  houses.  The  churches  and  convents 
are  df  course,  numerous,  and  many  of  them  richly  ornamented,  but  none  very  prominent  in 
architectural  beauty^  They  are  adorned,  however,  with  numerous  pictures  by  some  of  the 
most  eminent  Spanish  painters,  natives  of  Valencia ;  Juanes,  Ribalta,  and  others,  whose 
works  are  unknown  in  this  country,  but  are  admired  by  those  who  have  visited  Spain.  The 
religions  festivals  of  Valencia  are  celebrated  with  a  childish  pomp,  in  some  degree  disused 
in  other  parts  even  of  this  country.  On  these  occasions,  all  the  most  memorable  events  and 
most  Olustrious  characters  in  scripture  history  are  represented  either  by  fig^es  in  wicker- 
work,  or  by  citizens  fimtastically  attired.  The  exhibitions  of  this  kind,  amounting  annually 
to  a  hundred  and  fifty,  give  great  occasion  to  idleness  and  dissipation ;  yet  the  attempts  to 
reduce  their  number  have  been  hitherto  unsuccessfiil.     Population  66,000. 

Alicant,  situated  at  the  bottom  of  a  bay  on  the  southern  frontier,  ranks  high  as  an  indus- 
trious and  commercial  town.  Its  prosperity  is  modern,  chiefiy  owing  to  the  refiige  which 
its  lofty  castle  afibrded  from  the  dr^ulfiil  irruptions  of  the  Barbuy  corsairs.  Even  since  this 
danger  ceased,  Alicant  has  continued  to  be  a  fortified  town ;  and  none  of  the  invading  armies 
in  the  late  war  were  able  to  obtain  possession  of  it  About  1000  vessels  annually  enter  its 
port,  and  are  laden  with  barilla,  raisins,  and  a  small  quantity  of  wine  and  brandy.  The 
import  from  England  consists  chiefly  of  salt-fish,  the  great  article  of  consumption  in  Catholic 
countries.  The  herring  and  other  fisheries  are  carried  on  with  considerable  activity  on  this 
coast  They  are  encouraged  by  the  government,  but  with  an  absurd  limitation  to  a  body  of 
enrolled  fishermen,  amounting  to  about  16,000.     Population  25,000. 

Among  other  important  towns  may  be  mentioned  Elche  and  Orihuela,  lar^pe  and  flourishmg 
places,  in  the  very  finest  part  of  the  plain  of  Valencia.  Segorbe  and  Liria  are  pleasant 
interior  towns  towards  the  frontier  of  Arogon.  San  Felipe,  under  the  name  of  Xativa,  made 
a  distinguished  figure  in  the  war  of  the  succession ;  when,  after  being  demolished,  it  was 
rebuilt  by  Philip  V.  under  its  present  name.  Denia  and  Gandia  in  the  south,  and  Pefliscola 
in  the  north,  are  sea-ports  on  a  smaller  scale.  But  all  these  places  yield  in  ancient  fame  to 
Murviedro,  occupying  the  rocky  site  of  the  ancient  Saguntum,  the  siege  of  which  formed 
the  commencement  of  the  career  of  HannibaL  The  long  resistance  of  this  powerful  and 
unfortunate  city  forms  the  first  of  the  many  remarkable  sieges  which  have  distinguished  the 
Spanish  annals,  ancient  or  modern.  The  Romans  restored  and  made  it  a  great  colony,  and 
the  Moors  erected  a  range  of  fortifications  on  the  summit  of  the  hill ;  so  that  its  mountain 
site  is  now  covered  with  ruins  of  various  dates  and  descriptions.  Half-way  up  the  eminencOf 
the  outline  of  a  theatre  capable  of  containing  9000  persons  may  still  be  traced ;  and  a  few 
ropemakers  plying  their  trade  alone  break  the  silence  of  this  august  ruin.  Murviedro  is  a 
small  town  still  fortified,  tliough  the  resistance  made  by  it  in  the  last  war  was  not  formidable. 

Murcia  is  a  small  province,  partly  bounded  on  the  south-east  by  the  coast,  which  hen 
changes  its  direction  from  southerly  to  westerly.  Its  vale  is  almost  without  a  rival  for 
beauty  and  fertility,  even  in  southern  Europe.  Its  natural  fruitfulness  is  greatiy  aided  by 
the  numerous  canals  of  irrigation  which  the  Moors  drew  from  the  river  Segura.  These 
advantages  are  littie  improved  by  the  present  inhabitants,  who  are  noted  as  exhibiting,  in  a 
peculiar  degree,  all  the  blemishes  of  the  Spanish  character ;  its  pride,  its  bigotry,  and  its 
laziness.  Even  the  song  and  the  dance  do  not  inspire  gaiety  in  its  vales,  as  in  all  the  rest 
of  Spain ;  idmoet  the  whole  time  of  the  people  being  spent  in  eating,  sleeping,  and  making 
cigars.  A  sullen  and  vindictive  spirit  is  said  to  lurk  under  this  outward  apathy.  Few 
Murcians  have  made  a  figure  in  literature,  in  the  arts,  or  in  public  life. 

The  cities  of  Murcia,  if  we  except  its  port  of  Carthagena,  do  not  merit  particular  notice 
The  capital,  bearing  its  name,  is  an  irregular,  ill-buiU,  ill-paved  large  town,  with  86,000 
inhabitants.  The  ecclesiastical  edifices,  however,  are  very  costly,  and  the  front  of  the 
cathedral,  according  to  Mr.  Townshend,  produces  a  splendid  effect  with  its  sixteen  Corinthian 
columns  of  marble,  and  thirty-two  images  as  large  as  life.  The  interior  does  not  possess 
equal  elegance,  but  is  diiefly  distinguished  by  the  pfoportion  of  gold,  silver,  and  jewels,  not 
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B  •coounted  bjr  the  &itliftil  u  of  much  auperior  value.  Lofca 
«  eleguice,  and  surTounded  by  fine  promeiudeB.  Populatioi 
40,00a  It  had  extennve  ftbrica  oT  silk  and 
Mlt{)etra,  whjcb  were  TeTivmg,  when  a  ma- 
pilar  accident  arrested  their  progren.  A 
Bpeculatire  individual  had  ctJIecled  all  the 
waten  of  the  neighbourhood  inUi  an  in 


cultivatcoa  fiv  purpoaee  of  irrigation ;  but  this 

receptacle,  not  bEing  full;  secured,   bont 

at  one  point,  dottroyed  part  of  the  fubulte 

of  Lorca,  desolated  a  great  extent  of  country, 

and  reached  even  Horcia.    Totaua,  a  popo' 

loua  Tillage,  is  enriched  by  the  copioui  pro- 

duetioi  oThaiilta  in  ita  neig"^      ^     .      ™  .,      ,  .,  ,-„,.,.. 

seated  on  a  height,  i^  noted  aj  , 

which  decided  the  Spaniali  aucceasitx)  in  favour  of  the  house  of  Bocrbon. 

Carthageiu,  situated  in  Hurcia,  though  scarcely  belonging  to  it,  Sanaa  one  of  the  few 
great  Spiuiish  emporia,  and  contains  ST,000  inhabitants.  This  celehnted  capital  of  ancient 
Spain  was  tcnnditil  b^  Asdrubal ;  and  when  captured  by  Scipio,  in  (he  year  of  Rome  530^ 
was  cooaidered  one  of  the  most  opulent  cities  in  the  world.  It  was  nearly  destroyed  by  the 
Vandals,  but  was  restored  by  Philip  IL,  and  has  ever  since  continued  to  flourish.  It  enjoys 
one  of  the  finest  ports  in  Europe,  consisting  of  a  bay  sheltered  by  high  mountains  flxvn  ■'■r~^ 
every  wind.  The  staides  are  the  same  as  at  AlicanL  The  revenue,  raised  by  a  small  thoogh 
impditic  duty  on  the  export  of  barilla,  amounts  to  25,0001.  The  fishery  is  alao  coosiderBble. 
There  are  few  Murcian  residents,  and  the  trade  is  carried  oa  chiefly  by  English,  French, 
and  Italian  houses.  The  streets  are  wide,  end  the  houses  agreeable,  with  lemced  nxA, 
commanding  a  view  of  the  sea ;  but  neither  here  nor  at  Aliomt  are  there  any  structures, 
even  ecclesiastical,  at  all  worthy  of  notice. 

Andalusia,  taken  in  its  most  comprehensive  sense,  is  the  largest  of  the  Spanish  pioviacea, 
and,  we  may  add,  the  finest  and  moat  remarkable,  both  ss  to  nature  and  art  The  Guadal- 
<]aivir,  with  numerous  and  large  tributaries,  waters  its  whole  extent.  Its  mountains,  cavered 
in  many  places  with  perpetual  snow,  are  the  loftiest,  its  valleys  the  most  fruitful,  in  Spain. 
Andalusia,  indeed,  cranprises  four  celebrated  kingdoms;  Granada,  Seville,  Cordova,  and 
Jaeu,  and  contains  great  capitals  founded  by  the  ccmquering  Moors,  which  were  the  seat* 
of  science  and  splendour,  when  the  greater  part  of  Europe  was  plunged  in  rudeness  and 
barbarism. 

Gianada,  which  is  sometimes  called  Upper  Andalusia,  was  the  central  weat  of  Moorish 
power  and  magnificence.  Even  amid  the  general  decline  cf  that  power  in  Spain,  Granada 
was  still  BuppMted  by  the  multitudes  who  resorted  thither  from  the  subdued  provinces.  Its 
&11,  in  1492,  was  considered  the  most  deadly  blow  which  Islamism  ever  received ;  and  in 
all  the  mosques  prayers  are  put  up  every  rViday  fbr  its  restraation.  Granada  presents  a 
wonderful  combination  of  all  that  is  most  wild  and  sublime,  with  what  is  most  soft  and 
beautifiil  in  natural  scenery.  South  from  the  capital  rises  the  Sierra  Nevada,  covered,  as 
its  name  imports,  with  perpetual  snow  to  a  great  aepth.  Mulhacen,  the  moat  elevated  peak, 
is  11,060  feet  above  the  seei  while  the  line  of  perpetual  anow  begins  at  about  10,000  feeL 
7%e  Alpnjarraa,  a  lower  range,  are  cultivated  with  considersble  diligence,  1^  descendants 
of  the  Moors,  a  remnant  of  miom  found  refuge  here,  amid  the  general  proecriirtion  of  their 
race  and  nation.  The  Vega  or  plain  of  Grsjiada,  watered  by  num^ous  streams  descending 
fitm  the  high  r^^ions,  disuays  nature  in  her  utmost  pomp  and  beauty. 

The  city  of  Granada  is  m  the  heart  of  the  Vega,  beneath  the  loftiest  heights  d'the  Sierra 
Nevada.  This  city  still  displays  ample  monuments  to  attest  the  period  when  it  was  the 
great  western  capital  of  Che  Moslem  world.  Nothing  can  exceed  the  beauty  of  its  approach. 
Tbv^ch  and  populous  country  well  supplied  with  trees,  the  clear  rivulets  deacendmg  from 
the  mountains,  and  artificially  contrivM  to  intersect  it  in  every  part)  the  splendfd  city 
extending  in  a  half-moon  from  the  river,  m  the  gradual  ascent  of  a  hill ;  the  streets  rising 
above  each  other)  ttie  protiision  of  turrets  and  gilded  cupolas;  the  summit  crowned  with  the 
Alhambra ;  the  background  composed  of  the  majestic  Sierra  Nevada,  with  its  summit  covered 
with  snow ;  complete  a  scene  to  which  no  description  can  do  justice."  Mr.  Jocdi,  who  thus 
descnbes  the  Hceue,  considers  it  not  too  much  to  have  travelled  two  hundred  milee  tf  bad 
road  to  see  it  The  interior,  ss  in  most  Spanish  and  especially  Mohammedan  cities,  does  not 
correspond  to  the  approach.  The  streets  are  narrow,  the  walls  high  and  gloomy ;  many 
quarters  are  now  darted ;  and  marks  of  decay  and  splendid  poverty  are  everywhere  visible. 
Rs  pc^iulation,  once  comprising  400,000  smls,  is  now  reduced  to  60,000.    But  the  eye  of 
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the  cnriooa  tnveller  m  loca  atliacWd  towiida  the  Alhunhra  (Jig.  315.),  the  UKient  peUcfl 
315  «nd  IbrtreBB  of  the  kii^of  Gnnadiu    It  k 

the  Dobleat  apecimen  exiating  of  Moorish 
uchitecturei  and  nothbg  perhaps  in  Eu- 
rope, out  of  Italjr  aitd  Greece,  cut  coow  inio 
competition  with  iL  The  uU  is  fine,  re- 
sembling that  of  Windsor,  on  a  hill  ftbove 
the  river.  Its  exterior  structure,  however, 
is  the  reveree  of  beaulifiil :  a  huge  heap  of 
ugly  buildings  huddled  together,  without 
I  the  least  seeming  inteutioa  of  ItNTmiog  one 

I  habitation ;  the  walls  only  gravel  and  peb- 

bles daubed  over  with  plaster.  On  enUring 
the  tbresliold,  liowevei,  the  visiter  seenw 
TWAikunbn.  tiwispoTted  ioto  ft  fliiry  scene.    He  passea 

through  a  rang*  of  apartments ;  the  hatha, 
the  Court  of  the  Lions ;  the  Hall  of  the  AbeticemgeB  (Jg.  316.) ;  the  Golden  Saloon,  or 

316 


tItllgfllaAbaimmn*.  Ouaof  ■lHBHHn>VTBi'<nKgnii. 

Hill  of  the  Ambusaaoni  the  Gate  of  tue  Sanctuair  of  the  Koran  (Jig.  917.);  the  Tower 
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of  IbeTwaSiMen;  with  odwn,  b  wfaick  the  n 

pit  jed,  tkmg  with  kU  thtt  eaa  Kfierii  (be  eje  or 

■re  all  |>*ed  with  nutle,  ual  nmiODded  wilfa  maxUe  p 

■nd  Ifae  walk  um)  {wrenwnt  are  profimly  a 

(Jg.  316.x  the  cofadT*  of  which,  by  an  art  which  a 

■le  ■■  brilliuii  ■■  what  tbey  were  fint  hid  db,  fire  mmarea 

■pevt  iotaitbe  air.  or,  in  ^ooolh  dteeta  bmilef  ul  withflowen,refindiestbe  intCTcrof  theapaii- 

menla.     After  the  expubion  of  the  Hoot^  Charlea  V.  boDt  on  put  of  ill  Bte  ■  new  pakce, 

the  external  architectnn  of  which  wu  much  Miperior ;  but  it  ww  nerei  fl"i«*''»l      Tlie 

Geoenlife  ■■  another  Mooririi  pahce,  in  a  oiare  el^ated  and  finer  Btnatim ;  bat  its  interior 

•plendaMr,  thoagfa  ptat,  m  tja'M  eclipMd  bj  that  of  ita  neigfaboor.     Tbe  catbedtal,  (hoagh 

It  moit  jield  to  tboe  Moniafa  itnictiiTea,  b  yet  of  ctnsdentde  extent  and  bcantj.    Giaoa^ 

ia  the  aeat  of  ooe  of  (be  two  high  r^irlt  ^rf  rwnff^^rTi  and  of  other  tribvuiala  of  hwh  joiin^t- 

tiw.     It  letaina  a  ctauin  pfofMrtion  of  ita  fcrmer  munenae  ailk  maim&ctaiea,  with  wane  of 

wooUoi  aad  leather;  and  acoondenble  nnmber of  powxa  are  emplojed  in  extnctioE  (be 

nitie  with  which  the  DcigUiuiiring  aotl  b  copiptuljr  imprt^iHled. 

Malaca  haa  in  ^MtAt^u  titwt^  ■^■tmJ  ■  preater  importance,  "nJ  b  reckooed  tbe  thiid  ptst 
in  tbe  kmgdom,  nnhinff  next  to  tboae  of  Cadix  and  Barcelooa.  Tlw  chief  fcandation  ct  ita 
trade  b  tlK  fine  wine  called  Hala^  or  MomteM,  prodoced  in  tbe  nomeroua  hills  behind  iL 
It  b  lajaed  al  reir  great  expense,  and  oolj  npcn  the  declivibea  which  bsTC  an  ezpomre  to 
tbe  foo.  "Hie  coantrf  prodiKM  alao  vei;  fine  raiaioa  and  other  fruits;  and  anchovies,  caught 
and  cored  on  the  coast,  hare  been  scU  to  tbe  annial  extent  of  2(U)00  quintals.  Hala^  is 
the  ooIj  great  Sponid  pert  of  which  tbe  exports  have  alwajs  exceeded  the  imports.  Malaga 
has  a  reiT  secure  tbongfa  not  extendre  hathour,  Gam^  bj  artificial  toales.  It  lies  in  a  d^p 
bar  on  a  little  plain  o^rfaor .-  bf  loAj  and  craggy  c1i&,  which  at  a  distance  appear  qnhe 
Dued,  but  mt  approacbin::  -  -v  crerice  b  fcuod  to  be  filled  with  rinesL  Tlus  sttoation 
renden  the  beat  reij  f'  >-  <■  .  „'.  baa  aided  id  exposing  the  inhabitants  to  Ibe  deatmctiTB 
laragea  of  pestilentiu  k--  T  -'reets  are  ckse,  narrow,  and  dirtj ;  bot  the  catbednl  b 
areiY  DoUe  pile,  and  conu  .  -    '    .'     -^bfgreat  SpaniA  maateia.     Popolatioa  52,000. 

Otber  very  eonNdetable  ti<  '-  '.>'  'i.  1  Granada.  Tive  leagues  to  the  east  of  Malaga  m 
Velex-Halwa,  most  deligfitlii,..  ic.  .-'  !  in  a  fkin  diveraified  l^  nomeroca  gentle  hilh, 
clothed  (o  tbe  sammit  with  riDe&,  vh  '.e  the  plann  below  ware  with  luiurbnt  harvests  of 
grain.  Farther  east  are  the  ttnall  poc  *"■'  N'Xril  and  Alneriai  the  latter  ancienl,  and  cele- 
brated in  the  historr  of  the  Hocra,  iii.i'''r  v.hi  -n  it  was  highly  prosperous  and  Oourishing. 
Near  it  b  tbe  ruck  of  Filabres,  2000  feet  hiTh,  c-inoaed  of  a  single  block  of  white  msthle;' 
and  beyond  it  stretches  into  the  sea  the  buli!  lad  -n.j?  pnxnootory  of  CabodeGata.  Guadix, 
Baza,  and  Porchena,  are  cooeiderBble  inten>)r  u-~^  .v~,  .n  the  eartem  part  of  this  pruvince, 
seated  in  valleya  enclosed  by  the  nmneroos  i.-j.'  •■  u!  '.-..Me  which  interaect  iL  Santa  Fe, 
two  leagnea  west  of  Granada,  b  remarkably  exi-'-  ■'.  ij  earthquakes,  n-hirh  tbre  split  ita 
catbedral  in  twoi  and  laid  <»en  theceUaoTawof  in^  ^  ■'  m.:-i  ti  t  th"  '  .:ensgtiU  inhabit 
and  keep  it  in  repair.  Aihsma  b  strikingly  situa'  'i  :.  .;■  '  .rcuii  \A  jir'cipitoas  luck^ 
IbroDgfa  which dashaa  a  rapid  atreanL  It  b  fieqnem<^i  luc '  .iliilriiy  of  lis  air,  and  fir 
its  medtcinal  tptingt  and  baths.  Antequera  b  very  ancient :  □,  ■  i  wju,  R:-r  tti  and  Hotvirii 
monuments,  and  still  large;  the  adjacent  cuuutiy  b  rerj  fert '?.  aivl  di^i  ,  "<inhed  fin  tbe 
variety  both  of  JU  vegetable  and  mineral  productioDS.  Popvlatio  a'.i.Nk).  T-  ^.(Jg.SlOJ) 
qig  capital  of  a  wid<'  mounuiii  ilietrict,  b  ain- 


guiatly  situate) 
krelA  and  b 


1  brolfii  i.rirr-',  :l?r-n:  .'h  a  deep 
fiasare  in  which  tli'  .  r-:  '\  na.  and  ear- 
roonds  tbe  city  on  tiiiev  .iili-^.  l!  :.-  citMsed 
by  a  stupendous  brid)^  11  ':i'i'  ^i  meter, 
and  aw  feet  in  hei^L  r-  ir-  ot  -  ■'  stepv 
lead  down  to  the  rivM,  n  i  ^'li'.ii ;»  bave 
been  fiinned  on  some  k^cl  :ii  "'•^itd,'  points 
,_,,  of  the    precipice.    Tlio    !iki.iDlainKi;r"   of 

Rooda  are  an  honest,  sctue  .t.K'di  nioe: 

and  ao  healthy  as  to  make  it  a  proverb,  that  "  at  Rooda  a  man  is  a  boy  nl  >.'i^;y."     11k 

vicinity  of  Gjlnaltar  gives  them  great  opportunities  for  snuggling,  whicli  uicV  •'sriy  oi  :r 

lar^  bands,  and  in  open  resistance  to  government,  withotit,  oowever,  incorrin^'  any  in.  li- 

tatioo  on  their  geneiil  loyalty. 
The  kingdom  of  Seville,  west  of  Granada,  is  a  still  Goer  legica^  and  perli-i^  ^-ui  '-n  r  t. 

any  other  in  the  Peninsula.     Its  plains  are  the  most  productive  in  wine,  oil,  nnd  iVu.  ■ .    '-'. 

noble  river  Goadalqutvir  conveys  its  products  to  the  sea ;  '"H  Seville  and  Cadii  are,  hi .       ^ 

respects,  nperior  to  all  other  SpuuBb  cities. 
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Seville  (fg.  390.)  is  ritnftted  in  the  midBt  of  t.  fertile  and  delightllil  plain,  and  near  the 
,uu<  mouth  of  the  Guadalquivir,  which  fbr- 

merlj  admitted  Tessela  of  laige  size:  it 
was  a  great  cit;  from  the  earliest  period. 
By  the  Romana  it  was  celebrated  under 
the  appellation  of  Hifpalie:  iu  founda- 
tion was  ascribed  to  Hcrdules ;  and,  with 
the  neighbouring  colony  of  Jtalica,  it 
formed  Uie  capital  of  Betica.  Under  the 
Hoon  it  becune  an  independent  king- 
dom ;  and  if  it  be  true  that,  on  its  cap- 
hire  by  Ferdinand  the  Catholic,  400,000 
Moors  marched  out  at  one  of  its  gates, 
it  must  indeed  have  been  an  immense  city.    Notwithstanding  the  depopulation  thus  occa- 
sioned by  bigotry  and  treachery,  it  soon  became  more  splendid  than  ever,  b  consequeru:e  ot 
becoming  the  emporium  of  the  wealth  which  flowed  in  from  the  western  hemisfdiere.     Its 
manufiu:turing  industry  was  then  also  very  flourishing.     By  a  return  made  to  govi^mmcnt  in 
leOl,  Seville  was  said  to  conlaJn  16,000  silk  looms,  giving  employment  to  130,000  work- 
meiL    It  frequently  received  an  increase  of  splendour  by  becranin?  a  royal  residence.    Since 
the  above  period,  Seville  has  not  only  declined  with  the  gradual  decl me  of  Spain,  bat  has 
Buflered  by  the  flllins'  up  of  the  channel  of  the  Guadalquivir,  which  has  rendered  it  naviga- 
ble only  for  small  ships,  and  baa  transferred  to  Cadiz  the  ccanmerce  of  America.     Seville  ia 
now  a  solemn,  inert,  glo<Kny  city,  with  B1,000  inhabitants.     Like  other  Spanish  places,  fmx- 
ticularly  those  of  Moori^  origin,  its  streets  are  narrow,  winding,  and  dirty;  but  it  contains 
e  splendid  public  edifices.    ForeOioet  stands  the  cathedral,  the  largest  ecclesiastical 
-■ —  'n  the  P^hinsula,  430  feet  long  within,  and  373  brokd ;  but  the  moat  striking  fea- 
uuu  IB  IU9  tower,  originally  erected  bv  the  learned  Gebet  or  Guever,  and  nsed  at  an  ofaeerva* 
tory,  but  raised  by  the  Christians  to  the  height  of  350  feet.     Many  of  the  convents  also  are 
very  splendid,  and  previous  to  the  late  invasion  by  the  French  cmtained  numerous  worksof 
the  greatest  Spanish  artists,  of  whom  Seville  was  the  <^ief  nurse.     There  was,  above  all,  a 
splendid  collection  of  the  works  of  Murillo,  the  prince  of  these  artists,  and  a  native  of 
Seville.     Of  these  treasures  the  city  has  been  in  a  great  measure  despoiled  if  the  ravages 
t^  the  invader ;  Marsha]  Soult,  in  particular,  hod  in  his  collection  numerous  masterpieces 
of  Murillo,  by  which  the  convents  of  Seville  were  formerly  adorned.    Seville  has  still  2SO0 
silk  looms ;  and  government  maintains  a  cannon  foundery  and  a  tobacco  manulactoty.     The 
Exchange  and  the  Marine  Academy  are  also  handsome  ntilices. 

Cadiz  ijig.  321.)  is,  in  an  equal  degree  with  Seville,  the  boast  of  Spain.    In  the  commer- 
ogi    '  ^i'i  annals  of  the  world  no  city  is  o( 

higher  antiquity.  Tartmus,  occu- 
pying a  site  in  its  vicinity,  was  me 
of  the  earliest  and  most  flourishing 
Phcenician  colonies.  Afterwords  Ga- 
deua,  or  Gades,  was  recognised  by 
the  Greeks  and  Risnans  as  one  of  tha 
chief  European  emporia.  In  modem 
times,  when  commerm  did  not  (bna 
P^j^  part  of  the  European  system,  Cadic 

declined  into  a  secondary  rank ;  and 
the  intereourm  with  America  was  at  first  nearly  monopoliaed  by  Seville.  The  circumstance* 
which  transferred  it  ttnm  that  city  to  Cadiz  took  place  early  in  the  tost  century,  when  tha 
latter  rose  to  be  the  chief  theatre  of  Spanish  conunerce.  It  enjoyed  for  some  time  the  entire 
monopoly  of  the  American  trade ;  and  even  when,  in  177B,  it  was  thrown  open  to  the  whole 
kingdom,  it  hod  taken  such  deep  root  in  (^odiz  as  to  frustrate  all  competitioa  to  1784,  when 
the  entire  imports  fttHn  America  were  12,630,0001.  that  city,  for  its  share,  had  11,280,0001. ; 
and  of  the  whole  exports,  amountmg  to  4,300,0001.,  it  had  3,000,000/.  Notwithstanding 
severe  shocks,  in  consequence  of  political  revolutions,  and  the  war  with  England,  it  always 
revived,  and  derived  a  temporary  greatness  fhim  becoming  the  capital  of  the  constitutionaj 
government  It  received,  howevN,  its  mortal  bbw  by  the  sepotatian  of  the  colonies.  The 
.  merchants,  deprived  thus  of  almost  their  only  employment,  have  been  reduced  to  the  fiinda 
already  accumulated,  and  have  in  a  great  measure  retired  from  the  confined  situation  mt 
Cadis  to  the  pleasant  sites  and  villages  which  are  scattered  round  the  bay.  The  cUy  is 
situated  on  a  small  neck  cd' land,  at  the  point  of  the  long  Isle  of  Leon.  It  does  not  boast  any 
remarkable  structures,  bat  the  whole  is  elegantly  built  in  regular  Kiuares,  and  streets  with  a 
square  court  in  the  centre  and  an  awning  over  it.    Population  53,1X10, 
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Oibnhar  {J^.  832.X  tboagfa  no  kfver  Spuidit  fima  *Saa  a  ttrikin^  and  impcrtant  fe^ 
_  ann  ttire  in  this  proTince.    Tbia  rock  it 

celebnted  fitan  the  earliest  utiquilj  u 
one  of  the  two  "  Pill*™  of  Herculei,*' 
which   g^uaided  the  entrance  iDto  the 
Mediteiraaean ;  though   Mount  CoJpe, 
on   the   opposite   side,   b  consideiablj 
i    loftier.  lnl704,8irG«or^Rookeand 
I     Sir  Cloodecle;  Shovel  carried  this  fbr- 
'     treaa  by  a  coup  ie  motn;  since  which 
time  Bpain  has  vainly  attempted  to  re- 
gain poMCMOO  f£  it.     Her  grand  efibrt 
oibnhu.  „|g  towards  the  cloee  ^  the  American 

HP,  when  the  fleet*  of  Ftanc«  and  Spain  rode  nuBtera  rS  the  Ma.  A  combined  attack  waa 
DMdfl  cm  the  18th  of  September,  1782,  by  the  two  power*,  with  fifty  aail  of  the  line,  30,000 
tio^n,  and  tMi  mighty  floating  batteries,  which  were  expected  to  demolish  all  opposed  to 
thnn.  Tbejr  k^  up  a  tcemen^mi  fire  fVom  ten  in  the  moroing  till  midnight,  at  which  time 
■noke  and  fire  wwe  seen  riaiog  flroin  the  batteries  which  belbre  next  mtttning  were  reduced 
to  aohea,  with  a  dreadful  deetnictiot]  of  the  aaaailanta.  No  subaequent  attempt  has  been 
made;  nature,  in  fiut,  has  rendered  Gibraltar  almoet  impregnable.  The  rock  is  ivecipitoaa 
on  all  aidea,  and  is  connected  with  the  continent  onW  by  a  narrow  neck  of  mardiy  gRHind. 
Hie  weatem  ftont  alone  toward*  the  aea  is  in  any  degree  acceuible ;  and  this  is  defended 
\ff  batt«ries  cnt  in  the  solid  rock,  and  by  other  wixlra  so  extensive  and  ao  well  planned  aa  to 
Ud  defiance  to  any  future  eflixt.  Gibraltar  has  one  handsome  street,  the  bouses  of  which 
are  built  in  the  English  style,  with  treee  and  flowers  skilliilly  planted  in  scanty  frogmenta  of 
soil.  The  rest  of  the  town  is  clnae,  crowded,  and  dirty,  inhabited  b^  about  20,000  people, 
chiefly  Hoors  and  Jewa,  the  latter  of  whom  have  sought  refuge  here  \a  great  numbers  from 
Spani^  bigotry,  and  have  four  synagogues.  The  expense  M  maintainiug-  Gibraltar  is  koo- 
aideraUe :  vaX,  it  ttMrms  an  important  nanJ  station,  a  depAt  for  the  commerce  of  the  Hediter- 
ranean,  and  a  channel  for  introducing  into  Spain  great  quantities  of  goods,  declared  contrv 
band  by  the  jealous  policy  of  that  country. 

Among  other  ^aces  of  some  importance  ie  Tarifi^  the  most  southern  point  of  Spain,  and 
evenof  Europe,  and  the  probable  place  of  the  landing  of  Tarik,  with  the  Saracen  arrnvdeetinud 
fer  the  conquest  of  that  country.     Seated  en  an  almost  insulated  rock,  it  is  still  a  hirtresa  of 
aome  strength.     Algeairas,  on  the  opposite  side  of  the  bay,  has  grown  up  as  a  snisll  rival  to 
Gibraltar ;  its  popuUtim  consists  chiefly  <X  smugglers  bikI  adventurers.     In  the  interior  is 
the  flourishing  and  populous  town  of  Xeres,  situated  in  a  wide  region  of  vineyards,  producinff 
the  wine  called  Sherry,  the  consumption  of  which  is  so  general  m  this  country.     Ur.  Jacob 
Boppoaes  the  entire  produce  to  be  40,000  pipes,  of  whicn  15JX)0  are  exported,  one  half  to 
Britain,     l^iia,  a  large  town,  was  &inous  as  a  scene  of  contest  between  the  Christians  and 
Saraoena,  and  aflerirarda  aa  the  head  quarters  of  a  most  formidable  band  i^  robbers ;  but  its 
walla  are  now  in  ruin.    Lebrija  and  Carnxma  are  ancient  towns,  containing  Roman  monu- 
menta  of  eonaiderable  grandeur.     The  districts  to  the  north  and  west  d*  Uie  Guadalqaivir 
are  mounlainou*  and  rugged ;  though  Huelva  and  Ho^er,  at  the  mouth  of  the  Tinto,  and 
Ayamonte,  at  the  mouth  of  the  Guadiana,  derive  some  miportance  from  their  situation,  and 
carry  en  a  little  fishery. 
CotflovB  (/g.  333.),  on  the  nn>er  part  of  the  course  of  the  Guadalquivir,  is  another  king- 
dom  of  Andalusia,    deriving    its 
chief  interest  fixxn  the  celemted 
capital  of  the  same  name.     Cor- 
duba,  founded  by  the  Romans,  was 
not  only  a  provincial  capital,  but 
the   seat  of  an  university,  which 
could  boast  the  great  names  of  Se- 
neca and   Lucan.      It  displayed, 
however,  a  fiur  higher  pomp,  when, 
_.  after  the  Saracen  conquwit,  it  be- 

came the  first  capital  of  the  Mo- 
hammedan empire  in  Spain.  Under  Abdelrahman  and  Aloiansor,  it  is  represented  as  con- 
taining IflOO  mosques,  and  nearlv  1,000,000  people.  Admitting  a  certain  exaggeration,  its 
port  greatness  is  clearly  attested  by  the  vast  and  now  almost  empty  circuit  enclosed  by  its 
W4}ls,  in  a  great  measure  filled  with  palm  trees  and  gardens,  and  b)[  the  astonishing  remain* 
of  its  nwaque.  This  vast  edifice  presents  nothing  very  striking  in  its  exterior,  which  is  in  a 
great  measure  hid  by  the  surrounding  streets.     Sot  when  the  stranger  enters  any  oi 


nineteen  gales,  he  is  astonished  and  bewildered  by  the  endless  labyrinth  of  columns  which 
stretah  before  bmi  in  every  direction  (Jb'.  324.).  These  columns  have  almost  defied  the  at- 
tenpta  to  number  them ;  t^  ooe  writer  they  have  been  estimated  at  1400,  but  are  generally 
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Interior  of  MoiqiM  at  Cordova. 


■tated  88  ejcceeding  400,  dividln^f  the  mosque  into  nineteen  aisles,  and  producing  a  perpetual 
and  surprising  change  of  scene  to  the  Tisiter.    The  edifice,  however,  though  it  astoni^es  by  its 

immensity,  does  not  equal  in  elegance  those  erected  ^urin^ 
that  more  refined  age  when  Granada  became  the  capital. 
The  Christians  have  converted  it  into  a  church,  and  erected 
in  the  centre  a  choir  of  great  beauty,  but  quite  out  of  har- 
mony with  the  Saracenic  part  of  the  structure.  Cordova, 
though  its  days  of  splendour  are  long  departed,  still  enjoys 
delightfiil  environs,  producing  a  breed  of  horses  the  finest  in 
Spain,  of  which  a  splendid  stud  was  lately  kept  by  the  go- 
vernment There  is  also  snne  remnant  of  its  once  exten- 
sive manu&ctnres,  particularly  of  that  fine  species  of  leaUier 
called  fixim  it  Cordovan.    The  popuktion  is  57,000. 

Jaen  ranks  as  a  fourth  kingdom,  though  it  cannot  enter 
into  any  rivalry  with  those  alr^y  described.  Its  capital,  of 
the  same  name,  however,  though  little  known,  fix>m.  its  de  • 
tached  situation,  is  still  a  large  city,  the  see  of  a  bishop. 
Andujar  is  a  considerable  place*  wim  a  very  ancient  castle, 
at  the  entrance  of  the  defiles  of  the  Sierra  Morena ;  and  to 
the  north  of  it  is  Baylen,  where  the  Spaniards  gained  that 
signal  victory  which  caused  the  surrender  of  Dupont  and  his 
army.  In  the  upper  part  of  this  tract  are  the  settlements  of 
La  Carolina,  where  an  expanse  of  rude  mountain  waste  has, 
by  German  and  other  colonists,  been  converted  into  a  pro- 
ductive territory. 

The  Balearic  Islands,  Majorca,  Minorca,  and  Ivi^a,  with  the  minor  ones  of  Cabrera  and 
Formentera,  form  an  appendage  to  Spain  of  some  importance  and  celebrity.  The  Balearian 
■lingers  are  celebrated  in  the  military  annals  of  antiquity ;  but  the  islands  in  general  fol- 
lowed the  political  &te  of  Spain.  Majorca,  the  largest,  about  forty  miles  in  length,  and 
thirty  in  breadth,  possesses  very  considerable  natural  ^vantages.  Several  mountain  chains, 
varymg  from  1500  to  4500  feet  high,  penetrate  its  centre,  and  defend  it  both  from  the  excess 
of  the  heat  and  the  violent  action  of  the  sea-breezes.  Its  summits  are  somewhat  arid,  but 
the  intervening  valleys  are  thickly  clothed  with  olive  trees ;  and  com  and  the  vine  grow 
luxuriantly,  though  with  imperfect  culture,  on  the  plains  below.  Oranges  and  citrons 
flourish  80  abundantly  in  the  northern  district,  that  20,000  mule-loads  of  them  are  exported 
to  France  and  Catalonia.  M.  Cambassedes  values  the  entire  produce  of  the  isle,  in  1820,  at 
53,000,000  reals,  about  ^000,000.  Of  this,  about  84,000,000  are  in  grain  and  pulse, 
5,000,000  in  oU,  and  2,500,000  in  wine,  1,500,000  in  fruits,  3,000,000  in  hops,  and  2,000,000 
in  sheep.  Palma,  the  capital  of  Majorca,  is  a  considerable  town,  slifi^tly  fortified,  inhabited 
chiefly  by  the  nobles,  who  possess  the  greater  part  of  the  isle,  and  have  rarely  sufficient 
activity  or  curiosityto  visit  their  estates.  In  no  Spanish  city  are  indolence  and  superstition 
more  prevalent  There  are  thirty  convents,  some  of  which  enjoy  a  revenue  of  910,000  a 
year.  Processidus  and  religious  festivals,  celebrated  often  with  great  tumult,  form  the  chief 
amusements.  In  these  it  is  customary  to  deck  up  figures  of  Judas,  with  tablets  containing 
the  enumeration  of  his  crimes,  among  which  that  of  being  "  chief  of  the  liberals*'  was 
lately  included !   Population  34,000. 

Minorca  is  a  much  smaller  island,  more  barren,  covered  with  bare  and  rocky  mountains, 
and  destitute  of  any  trees  at  all  lofty,  the  growth  being  prevented  by  the  violent  winds  firom 
the  sea.  But  it  is  distinguished  for  one  of  the  finest  Arbours  in  Europe,  Port  Mahon,  which 
being  strongly  fortified,  hoji  been  a  subject  of  eager  contest  to  the  maritime  nations.  Having 
been  taken  b^  England  in  the  Succession  War,  it  was  recovered  by  the  French  in  1756, 
notwithstanding  %ng's  attempt  to  relieve  it  After  several  other  vicissitudes,  it  remained 
with  Spain.  The  harbour  is  extensive,  possesses  deep  water,  and  is  sheltered  by  hills  on 
each  side  from  every  wind.  The  town  has  nothing  of  a  Spanish  aspect ;  the  streets  being 
broad,  the  houses  small  but  neat,  the  people  a  stirring  and  active  race,  who  scarcely  allow 
themselves  to  be  called  Spaniarda  During  the  late  French  war^  being  protected  by  the 
English  navy,  they  made  considerable  wealui  by  privateering.  Ciuidadella,  though  of  smalltr 
extent,  is  the  nominal  capital,  and  the  residence  of  the  nobility.  Ivi^a,  or  Iviza,  is  a  small 
isle,  of  nigged  surfiice,  which  forms  one  immense  mountain,  shooting  up  into  a  variety  of 
summits.  The  island  is  thus  refineshed  by  oool  breezes  and  numerous  streams,  and  yields 
readily  all  the  productions  of  tiiis  climate,  particularly  figs.  In  the  quarter  called  Las  Sa- 
linas, salt  is  evaporated  by  the  heat  of  the  sun,  and  exported  to  the  extent  of  15,000  tons. 

[S«OT.  Vni. — Republic  of  Andorra, 

This  little  repuMic,  with  a  territory  of  hardly  200  scjuare  miles,  and  a  population  of  about 
15,000  souls,  has  been  overlooked  by  the  author  of  this  work.  It  occupies  a  valley  en  the 
southern  side  of  the  Pyrenees,  situated  between  the  Maladetta  and  the  Moncal,  and  lying 
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between  Foix  in  France  and  Urgel  in  Spain.  Beside  Andorra,  the  capital,  a  town  of  2,000 
inhabitants,  it  contains  five  villa^^  which  export  iron  and  timber.  It  is  governed  by  a 
Syndic,  who  presides  over  the  council  of  the  valley,  and  by  two  Vigoiers,  appointed  the  one 
by  the  king  of  France,  and  the  other  by  the  bishop  of  UrgeL — ^Am.  Ed.] 


CHAPTER  X 


PORTUGAL. 


PoATUoAL  has  by  political  causes  alone  been  separated  fixHn  Spain.  There  is  no  physical 
peculiarity  by  which  the  two  kingdoms  are  distinguished.  On  the  contrary,  all  the  grand 
natural  features  of  Spain  are  prolonged  into  Portug^,  and  become  Portuguese. 

Skt.  I. — General  Outline  and  Atpect, 

The  boundaries  of  Portugal  are  the  Atlantic  Ocean  on  the  west  throughout  its  whole 
extent,  and  also  on  the  south ;  on  the  north  the  Spanish  kingdom  of  Galicia ;  and  on  the 
east  those  of  Estremadura  and  Leon.  The  greatest  dimension  is  from  north  to  south,  or 
flom  ST^'  to  439  10'  north  latitude,  and  it  extends  fix)m  O^'  16'  to  9°  30*  west  longitude.  Its 
surfiice  is  38,800  square  miles. 

The  mountains  of  Portugal  may  be  considered  as  prolongations  of  those  of  Spain,  chiefly 
of  the  chains  of  Guadarrama  and  Toledo,  and  those  m  the  north  of  Galicia.  Those  ranges^ 
seldom  rising  to  the  first  magnitude,  cover  almost  the  whole  country,  leaving  between  them 
many  picturesque  and  fertile  valleys.  There  are  only  two  extensive  plains,  one  on  the  south 
of  the  Tagus,  and  the  other  between  the  Mondego  and  the  Doura 

The  rivers  of  Portugal  consist  chiefly  of  the  spacious  terminations  of  the  greatest  streams 
of  Spain  in  their  progress  to  the  ocean.  The  Douro  forms  the  great  maritime  emporium  of 
Oporto,  and  the  Tagus  that  of  Lisbon.  The  Guadiana,  also,  in  its  lower  course,  flows 
along  the  eastern  frontier  of  Portugal.  The  Minho,  a  much  smaller  stream,  cornea  down 
from  €ralicia ;  and  the  McNodego,  al<xie,  is  entirely  Portuguese,  flowing  nearly  across  the 
breadth  of  the  kingdom. 

Sect.  II. — Natural  Oeography. 

SuBiaoT.  1. — Geology. 

This  kingdom  has  the  same  general  geognostical  structure  and  compodtioQ  as  Spain.  The 
mountainous  parts  of  the  country  are  generally  of  gneiss,  mica  slate,  and  other  Neptunian 
primitive  strata,  occasionally  intermingled  with  Plutonian  rocks  of  granite  and  porphyry. 
Secondary  formations  of  limestone  occur  in  the  Sierra  d^Estrella,  and  in  the  vicinitv  of  Uape 
St  Vincent,  and  all  around  Lisbon  and  at  Cape  St  Vincent  the  strata  are  of  rocks  of  the 
tertiary  class,  more  or  less  intermingled  with  trap  rocks. 

Mines,  It  appears  that  the  Carmaginians  wrought  tin  muies  in  this  part  of  the  Penin- 
sula. It  is  asserted  that  there  were  formerly  mines  of  tin  stone  in  the  ^rtfhitic  mountains 
of  the  neighbourhood  of  Viseu,  in  the  province  of  Beira,  at  the  place  allied  Burraco  de  Stanna 
Lead  ores  were  worked  in  the  last  century,  not  far  from  Mogadouro,  on  the  banks  of  the 
Sabour,  in  the  province  of  Tras  os  Montes,  and  near  Longroiva,  on  the  banks  of  the  Rio 
Prisco.  Near  Mogadouro,  mines  of  graphite  or  plumbago  occur.  Iron  mines  also  occur  in 
the  same  countrv,  near  Felguiera  and  Torre  de  Moncorva  They  supply  the  iron  forge  of 
Chapacunha.  Two  very  old  establishments  of  the  same  kind  occur  in  Portuguese  Estre- 
madura, one  in  the  district  of  Thomar,  the  other  in  ^t  of  Figuero  doe  Vinhos.  They  are 
supplied  by  mines  of  red  oxide  of  iron,  situated  in  the  firantier  ef  that  province  and  of  the 
province  of  Beira.  There  is  a  deposit  of  cinnabar  at  Couna.  The  mountains  of  the  neigfar 
bourhood  of  Oporto  everywhere  present  indications  of  copper  and  of  other  ores.  In  P6rtu- 
gal,  as  in  Spam,  the  sands  of  rivers  were  washed  for  the  gold  they  contain;  and  it  is  said  in 
this  way  large  quantities  of  the  precious  metal  were  collected.  At  present  there  is  but  one 
gold  mme  in  Portugal,  at  a  place  called  Adissa,  in  the  district  of  StUbea  Its  annual  pro- 
duce is  trifling:  in  the  year  1815  it  was  41  lbs.  of  pure  gold ;  1816,  IS  lbs. ;  1817, 11  lbs. ; 
1818, 12  lbs. ;  1819, 13  lbs. ;  1820, 12  Iba ;  and  in  1821, 18  lbs.  Beds  of  coal  occur  at  Vialonga, 
to  the  N.N.E.  of  Oporto;  and  there  is  a  mine  of  coal  at  Cabo  de  Buarcos  in  the  province 
of  Beira. 

SuBSBCT.  2. — Botany, 
The  botany  of  Portugal  is  included  under  that  of  Spain. 

SuBSBOT.  3. — Zoology, 

Tlie  aoology  cannot  be  very  dii^rent  from  that  of  Spain ;  but  no  documents  have  appwed 
to  illustrate  either  the  one  or  the  other.    The  horses  are  rather  small,  and  altogether  info- 


Book  L  PORTUGAL.  501 

rior;  bat  the  molefl  are  Gnet  and  nearly  equal  to  those  of  Spain.  Improvement,  however, 
is  neglected ;  nor  have  the  indolent  Portogueae  profited  by  croasing  their  sheep  from  the 
merinos  of  Spain.  A  long-legged  race  of  swine  is  common  to  both  kingdoms,  and  furnishes 
excellent  hama. 

Skt.  in. — Historical  Geography 

The  Carthaginians  and  Romans  who  occupied  the  Peuinsula,  did  not  recognise  Portugal 
as  a  distinct  country.  Their  Lusitania  included  a  part  of  Spain,  and  did  not  comprise  the 
whole  of  Portugal :  Merida,  in  Estremadura,  was  its  capital.  Fortucal,  like  Spain,  submitted 
successively  to  the  formidable  irruptions  of  the  Goths  and  of  the  Moors. 

The  existence  of  Portugal  as  a  distinct  kingdom  dates  from  the  commencement  of  the 
twelfth  century.  At  that  time,  Henry,  duke  of  Burgundy,  having  married  the  daughter  of 
the  duke  dT  Castile,  obtained  as  her  dowry  the  northern  part  of  Portugal,  which  had  been 
rescued  from  the  Moors.  The  capital,  at  that  time,  was  Porto  or  Oporto,  whence  the  modem 
name  of  the  kingdom  appears  to  be  derived.  His  successors  gained  a  series  of  conquests, 
and  obtained  possession  of  Lisbon  and  the  southern  provinces,  carrying  their  conquests  to  the 
frontier  of  Seville. 

The  fifteenth  century,  and  the  reigns  of  John  aud  Emanuel,  formed  the  true  era  of  the 
greatness  of  Portugal*  when  it  outs&me  all  the  other  kingdoms  of  Europe.  Confined  on 
the  land  side  within  narrow  limits,  it  opened  for  itself  a  vast  career  of  maritime  discovery 
and  conquest  Spain,  indeed,  shared  this  pursuit ;  but  her  first  acquisitions  were  made  by 
private  individuals,  partly  foreign,  with  only  fiiint  assistance  from  the  government;  while 
the  Portuguese  expeditions  were  planned,  fitted  out,  and  all  the  resources  for  them  sup- 
plied by  the  government  Their  flag,  at  one  time,  floated  victorious  over  all  the  eastern 
seas ;  while  m  the  west,  by  the  possession  of  Brazil,  they  came  into  some  competition  with 
Spain. 

A  disastrous  eclipse  of  the  Portugese  monarchy  took  place  in  the  sixteenth  century,  in 
consequence  of  the  rash  and  romantic  expedition  undertaken  by  king  Sebastian  into  Morocco, 
where  he  himself  and  the  flower  of  his  troops  were  cut  ofi^  Hereupon  Philip  II.  of  Spain, 
a  powerflil  and  ambitious  prince,  raised  a  claim  to  the  succession,  which  the  superiority  of 
his  arms  enabled  him  to  secure.  Portugal,  with  all  her  eastern  and  western  possessions, 
then  became  an  appanage  to  the  crown  of  Spain.  The  connection  was  every  way 
unfortunate.  Not  only  did  she  lose  her  political  and  civil  liberty,  but  many  of  her  finest 
foreign  possessions  were  wrested  fixsm  her  by  the  Dutch,  the  spirited  and  active  enemies  of 
Philip. 

The  restoration  of  the  monarchy,  in  1640,  was  still  more  sudden  than  its  fall.  The  deep- 
rooted  indignation  of  the  people  was  combined  into  an  extensive  conspiracy,  which,  having 
been  concealed  to  the  last  mcMnent,  burst  forth  at  once :  the  Spaniards  were  driven  out,  and 
the  duke  of  Braganza  raised  to  the  throne,  under  the  title  of  John  IV.  Yet  Portugal  did  not 
thus  achieve  an^  revival  of  her  ancient  glory.  The  new  monarch  soon  re-establish^  absolute 
power:  a  sluggish  and  indolent  character  pervaded  all  the  departments  of  government :  its 
foreign  possessions  were  lost  or  neglected ;  and  Portugal  continued  a  stranger  to  all  the 
improvements  and  energies  which  raised  Britain  and  France  to  the  first  place  m  the  system 
of  Europe.  Yet,  during  this  period,  the  elevation  of  the  Bourbons  to  the  Spanish  throne,  led 
to  a  very  intimate  alliance  between  England  and  Portugal,  the  natural  foe  of  Spain.  It  was 
cemented  in  1803,  by  a  commercial  treaty,  in  which  Portugal  secured  an  exclusive  market 
for  her  wines,  while  Britain  obtained  a  market  for  her  woollens,  and  an  arrangement  by  which 
thegold  of  Brazil  might  find  its  way  into  her  ports. 

Tne  recent  convulsions  of  the  Peninsula  have  been  very  amply  shared  by  Portugal. 
Regardless  of  the  neutrality  which  she  had  strictly  maintained,  Bonaparte,  by  a  most  unpro- 
voked aggression,  sent  Junpt,  in  1807,  to  take  possession  of  Lisbon.  The  king  did  not 
atteinpt  a  vain  resistance,  but  sailed  for  Brazil,  and  established  his  court  at  Rio  de  Janeiro. 
The  British  arms,  and  the  glorious  achievements  of  Wellington,  drove  the  French  out  of  this 
part  ti  the  Peninsula,  and  finally  out  of  the  whole.  Afterwards  Portugal  imitated  tlie  example 
of  Spain  in  compelling  her  monarch  to  grant  a  representative  constitution ;  but  again,  by  a 
counter-revolution,  she  re-established  an  absolute  monarchy.  More  recently,  on  the  death 
of  the  late  king,  Don  Pedro  proclaimed  the  separation  of  Brazil  fi^m  Portugal,  reserving  the 
former  to  himself  but  granting  to  the  latter  a  charter,  the  observance  of  which  was  made  the 
condition  of  holding  the  throne. 

Sbot«  IV. — Political  Chrograiphy, 

Portugal,  after  the  downfoU  of  the  feudal  system,  and  especially  after  her  subjection  to 
Philip  n.  became  one  of  the  most  absolute  of  European  governments.  The  Marquis  of  Pom- 
bal  and  one  or  two  more  enlightened  men  found  their  way  into  the  ministry ;  but,  in  general, 
measures  were  as  ill  conducted  as  possible,  and  corruption  prevailed  in  every  department  of 
the  state.  The  course  of  justice  was  equally  polluted ;  and,  no  adeciuate  salaries  being 
allowed  to  the  Judges,  th^y  were  under  an  almost  irresistible  temptation  to  accept  bribes; 
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The  pride  of  the  nobles  was  nearly  as  flpreat  as  in  Spain,  witlioat  bein^f  accompanied  by  tiie 
same  lofty  sentiments.  They  are  divided  into  two  branches,  the  HtuSidoB  and  Uie  kidalgOB^ 
and  have  held  the  peasantay  in  a  subjection  little  short  of  slavery. 

The  army  of  Portugal,  prior  to  the  revolution,  though  composed  nominally  of  30,000  men, 
was  in  a  most  inefficient  state,  not  through  want  of  physical  courage  or  discipline  in  the 
men,  but  firom  the  incapacity  of  the  officers,  and  the  general  defects  of  the  military  system. 
When  the  French,  however,  h^d  been  driven  out  of  Portugal,  an  army  of  40,000  men  was 
levied,  and  disciplined  by  British  officers,  undec  the  superintendence  dT  Lord  Beresfixrd ;  and 
thus  prepared,  the  Portuguese  acted,  during  the  eventful  war  which  followed,  in  a  manner 
that  would  not  have  disgraced  any  troc^  m  Europe.  The  army  is  still  maintained ;  and 
though  the  new  government  will  not  brook  British  command,  yet,  under  its  influence,  Por- 
tuguese officers  of  merit  have  been  formed. 

The  navy,  which  was  never  considerable,  was  carried  out  with  the  royal  family  to  Brazil, 
and  has  never  been  restored. 

Sect.  V. — Productive  huhutry. 

The  industry  and  commerce  of  Portugal,  which  presented  so  brilliant  an  aspect  during  her 
era  of  prosperity,  have  sunk  lower  than  those  of  almost  any  other  European  nation. 

Agriculture  did  not,  until  venr  lately,  experience  any  of  the  improvements  which  have  be- 
come general  in  the  rest  of  Europe.  The  plouffh  is  composed  of  three  pieces  of  wood 
swkwudly  put  together,  and  imperfectly  aided  by  Uie  clumsy  machinery  of  wheels.  Thoafffa 
generally  very  fertile,  this  country  did  not  produce  a  third  of  the  grain  necessary  for  the 
Buroly  of  its  mhabitants.  Of  late  some  improvement  has  taken  place,  especially  by  the  in- 
troauctkm  of  potatoes;  and  the  dependence  upon  foreign  supply  has  been  considerahly 
diminished.  The  chief  object  of  attention  is  the  vine,  which,  with  the  olive  and  other  fruit 
trees,  is  cultivated  with  the  utmost  diligence  in  the  valleys  and  on  the  sides  of  the  hills,  in 
the  elevated  province  of  Entre  Douro  e  Minho.  Here  is  produced  abundantly  the  port 
wme,  which  forms  the  main  basis  of  Portuguese  trade,  and  finds  so  amicus  a  market  in 
Britain.  The  entire  produce  is  estimated  at  80,000  pipes.  Of  white  wine  rortugal  produces 
about  00,000  pipos ;  but  this  is  of  inferior  quality,  and  chiefly  consumed  at  home.  Sheep 
are  bred  on  the  hills,  to  a  pretty  lai^ge  extent ;  but  not  so  abundantly  as  in  Spain,  neither 
is  their  wool  so  fine. 

The  manufactures  of  Portugal  scarcely  deserve  to  be  named.  little  is  known  beycHid  the 
working  of  their  wool  for  domestic  use  by  each  fiuonily  or  neighbouiiiood ;  all  their  finer 
filbrics  are  imported.  According  to  a  late  observant  traveller,  ignorance,  or  at  least  an  im- 
perfect knowledge  of  the  commonest  arts,  is  conspicuous  among  the  Portuguese.  Their 
carpenters  are  the  most  awkward  and  clumsy  artisans  that  can  he  imagined,  spoiling  every 
thinff  they  attempt ;  the  wood-work  even  of  good  houses  being  finished  in  a  manner  thi^ 
would  scarcely  he  tolerated  in  the  rudest  a^fes.  Their  carriages  of  all  kinds,  their  agricul- 
tural implements,  locks,  keys,  &c.  are  ludicrously  bad.  Working  in  gold  and  silver  plate 
forms  almost  the  only  exception ;  cambrics  also  are  well  made  in  some  places;  and  a  few 
other  local  objects  might  be'  enumerated. 

Of  mines  and  fisheries,  the  former  is  not  at  all  cultivated,  though  great  materials  for  it 
are  said  to  exist ;  but  in  the  absence  of  trial  this  may  be  only  conjecture.  Fish  of  the  finest 
kinds,  particularly  tunny  and  sardinias,  are  caught  in  considerable  quantity  for  immediate 
consumption ;  but  the  salt  which  the  kingdom  so  abundantly  produces  is  not  used  for  pre- 
serving them ;  and  a  large  import  of  salted  fish  is  still  necessary  to  meet  the  wants  of  a 
population  so  rigidly  Catholic. 

The  commerce,  which  formed  the  greatness  of  Portugal,  when  her  ports  interchanged  the 
products  df  the  fkst  and  the  West,  is  now  a  mere  shadow.  The  loss  of  her  Indian  posses- 
sions, and  the  separation  of  Brazil,  have  reduced  her  to  the  common  routine  of  export  and 
import  The  staple  of  the  former  is  port  wine,  for  which  the  market  of  England  was 
secured  first  by  favouring  duties,  and  now  seemingly  by  an  established  predilection.  The 
wine  is  raised  almost  solely  for  the  English  market,  and  all  of  the  best  quality  is  boo^t  up 
by  English  merchants  residing  at  Oporta 

An<^er  staple  export  of  Portugal  is  soZt,  evaporated  by  the  heat  of  the  sun  in  the  bay 
of  St  Ubes,  or  Setubal,  which  seems  as  if  expressly  formed  for  that  purpose.  It  is  carried 
off  chiefly  by  the  English,  to  be  employed  in  curing  fish  destined  for  the  Portuguese  market: 
the  annual  amount  is  estimated  at  100,000  tons.  There  is  also  a  considerable  surplus  of 
wool,  of  which  1,000,000  lbs.  weight  have  been  imported  into  England  in  one  year ;  but  as 
it  is  not  so  fine  as  that  of  Spain,  the  duty  imposed  by  the  British  landholders  has  greatly 
checked  the  importation.  In  return,  Portugal  takes  grain,  salt-fish,  and  a  variety  c^  manu- 
fiictures,  chiefly  firom  Britain ;  but  as  her  imports  cannot  much  exceed  the  exports,  ^e  can- 
not afbrd  a  very  copious  market 

The  internal  communications  of  Portugal  consist  of  the  several  noble  rivers  which  tra^ 
verse  her  territory,  and  which  are  navi^riwle  throughout  The  intercourse  by  land  is  ren- 
dered very  difficult  by  chains  of  mountains  extending  in  the  same  direction.    Nothing  has 
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been  attempted  oo  any  important  Bcale,  either  to  improve  these  advantages,  or  to  amend  the  ^ 
defects ;  so  that  traveUing  is  worse  in  Portugal  than  in  any  other  European  country. 

Sbct.  VL—Civil  and  Social  State. 

The  population  of  Portugal,  according  to  the  last  census,  which  was  taken  in  1798,  amounts 
to  3,683,000 ;  calculating  at  the  somewhat  high  estimate  of  five  to  a  family.  According  to 
more  probable  estimates  it  now  amounts  to  3,530,000.  Upon  a  surfiice  of  38,800  square 
mUes,  this  gives  a  density  of  about  ninety-one  to  the  square  mile,  which  is  remarkable,  as 
exceeding  that  of  Spain  nearly  in  the  proportion  of  three  to  twa  The  exemption  finom  the 
mesta,  anl  the  high  cultivation  of  the  province  of  Entre  Douro  e  Minho,  appear  to  be  the 
redeeming  circumstances  in  her  case. 

No  nation,  as  to  character,  owes  less  to  the  opinion  of  the  world,  than  the  Portuguese. 
They  are  described  as  indolent,  dissembling,  cowardly,  destitute  of  public  spirit,  and  at  the 
same  time  fierce  and  deeply  revengefiiL    m  Spain  it  is  said,  strip  a  Spaniani  of  his  virtues, 
and  he  becomes  a  good  Portuguese.    From  a  late  minute  inspection,  however,  the  peasantry 
325  (^*  ^^•)  ^^^  ^^^^^^  pronounced  to  be  a  fine  peo- 

ple ;  and,  on  repeated  occasions  during  the  late  war, 
they  displayed  energies  not  unworthy  of  their  an- 
cestors, in  an  age  when  their  glory  resounded 
throughout  both  hemispherea  Almost  all,  however, 
that  floats  on  the  surface  is  base  and  degenerate. 
There  cannot  be  a  doubt  that  this  may  be  greatly 
ascribed  to  priestcraft,  to  the  stupifying  influence  of  a 
sluggish  and  tyrannical  government,  and  to  the 
general  corruption  which  has  pervaded  all  the 
branches  of  administration. 

The  established  and  exclusive  religion  is  the 
Catholic,  in  its  extreme  and  most  degrading  excess; 
and  the  body  of  the  people  are  almoBt  entirely  under  the  thraldom  of  the  priesthood.  The 
burning  of  Jews  continued  tiU  within  the  last  half-century.  The  physiognomy  of  a  large  pro- 
portion of  the  people  shows  their  descent  firom  this  hated  race,  whose  tenets  many,  it  is  pro- 

326  bable,  still  cherish  in  secret    There  are,  in  Portugal, 

about  550  religious  houses,  of  which  150  are  nunnerie^ 
{^g.  326.).  The  number  of  two  archbishops  and  thir^ 
teen  bishops  is  not  so  disproportionate. 

The  literature  of  Portugal,  during  the  period  of  its 
glory,  was  by  no  means  contemptible.  The  genius  and 
mteof  Camoens  spread  his  name  throughout  Europe,  and 
entitled  him  to  rank  among  the  few  modem  epic  poets. 
By  the  students  of  Portuguese  literature,  however,  Saa 
Miranda  and  Antonio  Ferreyra  are  reckoned  scarcely 
second  to  him;  and  Rodriguez  Lobo  held  the  nation  long 
enchanted  by  the  sweetness  of  his  pastorals.  At  the 
FriaraodNua.  g^^jj^  f^^  Dj  Banos,  Castanheda,  and  Ruria  y  Sousa, 

recorded,  in  magnificent  though  somewhat  inflated  historical  narrative,  the  mighty  exploits 
of  their  countrymen  in  the  Afiican  and  Indian  seas.  The  subjection  to  Spain  gradually 
divested  Portuguese  literature  of  itB  manly  and  energetic  character.  The  muse  of  history 
was  silent;  poetry  assumed  thefi>rm  only  of  the  sonnet,  and  Gongora  infected  it  wholly  with 
a  strain  of  fiilse  and  meretricious  ornament.  The  house  of  Braganza  for  some  time  did 
little  for  knowledge ;  but  in  the  beirinning  of  the  last  century,  the  Conde  de  Ericeyra  intro- 
duced the  French  literature,  and  nnind^  a  royal  academjr.  In  the  course  of  the  century, 
Barros  Pereyra,  Antonio  da  Lima,  Manuel  da  Costa,  a  Brazilian,  Correa  Garcas,  and  Paulino 
Cabral,  a  bishop^  made  not  unsuccessfiil  efllbrts  to  reviVe  the  ancient  Portiiguese  poetry,  and 
to  introduce  that  of  Italy.  Portugal  has  two  universitiea  That  of  Coimbra,  founded  at 
Lisbon  in  1290,  was  transferred  to  Coimbra  m  1306.  It  enjoys  some  celebrity,  is  divided 
into  eighteen  colleges,  and  is  still  attended  by  several  hundred  students ;  but  the  course  of 
study  IS  of  that  obsolete  description  which  prevailed  during  the  middle  agea  A  snudler 
university  was  founded  at  Evora  in  1578. 

For  the  minor  particulars  of  amusement,  dress,  food,  &c.,  reference  may  be  made  to  Spain, 
as  Portugal  has  no  peculiarities  that  are  more  than  provinciaL 

Sect.  VII. — Locai  Geography, 

Portugal  is  divided  into  the  following  six  provinces,  several  of  which,  like  those  of  Spain, 
in  refer^ce  to  events  m  their  post  hirtory,  are  sometimes  called  kingdoms : — 

*  [Ttw  religioui  booM0,  monafteriet,  and  nnnneriev,  wert  luppreMod  in  1834.— Am.  Ed.] 
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Eatremadun  occupies  a.  great  extent  cf  cout,  both  to  the  nortli  and  aoalh  of  the  T^gna, 
without  ever  peoetnitlnK  verj  deep  iula  the  inteiioc.    It  presents  &  rock;,  varied,  and  jic- 
toreaqae  sur&ce.    It  is  chiefly  important,  howerer,  as  containiag  iJsboo,  the  capilaL 
Li«K>o  (Jig.  SZT.)  ia  ntuatod  near  the  nwath  of  the  Tagus,  which  ma;  here  be  almoit 
g«  conridered  an  arm  c^  the  oea,  bdcs  not 

Dol;  the  tide  flowa  ap,  but  the  water  ia 
salt,  and  the  swell  cAea  tonpeatuoaa. 
The  approach  to  it  preseala  a  moie 
magnificenl  spectacle  than  that  of  par- 
hapa  anj  other  city  of  Enn^e;  Lisbon 
riaea  direct  fhxn  the  water,  crownii^ 
the  aides  and  sumniila  of  sevetal  hills ; 
which,  aecmdiog  to  the  Portuguese,  are 
I  III  II,  seven  in  nninber,  like  tiioee  of  Bone. 

The  palaces,  conTenta,  and  chnrchea, 
which  crown  this  amphitheatre  of  boildinga;  the  daziling  wbilenea  of  the  bouaea;  Hw 
light  appearance  r^  the  wbdowa  and  balconies;  the  tasteftil  arrangement  of  [dants,  afaiub^ 
anl  flowers  on  their  rooEi  and  termcea ;  the  golden  orange  erovea  which  adorn  the  aiibuibs, 
and  the  stately  specimens  of  Indian  or  American  botsny  wnicb  are  scattered  through  the 
scene,  produce  an  effect  that  cannot  be  described.  The  noble  harbour,  also,  crowd^  with 
vessels ;  the  niunerous  pilot  and  fishing-boata,  with  their  large,  handsome  lateen  aails,  as- 
cending or  descending  tne  river ;  and,  nearer  tlie  riiore,  hunueda  of  anall  neat  boats,  with 
white  ot  painted  awnings,  finely  vary  the  acena  The  momoit,  however,  that  the  atrang«r 
landa,  ana  enters  the  place,  he  finds  that  he  has  been  imposed  upon  by  a  brilliant  illosion ; 
and  tlie  gay  and  glittering  city  is  (bund  to  reaemble  a  oauited  sepulchre.  The  etreeta  are 
narrow  utd  ill  paved ;  the  houses  glcnny,  with  here  ana  there  a  latticed  window ;  filth  and 
nniaancea  assault  him  at  every  turiL  Li^ion  does,  indeed,  appear  to  be  the  dirtiest  and  moat 
noiaome  city  on  the  &ce  of  the  earth.  In  poaaing  through  Uie  streets,  a  stnuiger  eocounteis 
at  every  turn  the  moat  disgusting  effluvia.  Every  speciea  of  vermin  destbed  to  puniafa  in- 
dcrience  and  alovenlines,  the  mosquito,  the  scolopendra,  and  a  species  of  red  ant,  multiply 
to  an  extnuHdinory  degree.  Nor  ia  Listion  fcund,  on  inspection,  to  exhibit  that  ar^tectinal 
beauty  which  it  promiaes  on  a  distant  view.  It  might  have  been  expected,  amnng  forty 
churcKee  and  seventy-five  convents,  built  by  a  auperstiticus  people,  tlmt  there  woold  have 
been  some  eigna!  display  of  this  kind ;  but  this  is  not  found  even  in  the  cathedral.  The 
defect  seems  partly  owing  to  the  mean  taste  of  the  Msrquis  o(  Pombftl,  lrt>o  ordered  them 
to  be  all  built  (n  a  line  with  the  street,  to  preserve  a  dull  unifinni^.  Two  bandsctne 
squares,  however,  have  been  ftinned,  the  Commercial  and  the  Boecio,  which  ar«  connected 
by  well-built  streets ;  but  the  absence  of  trees,  or  even  duubs,  and  the  Uinding  nnd  that 
drifts  through  them,  combine  to  produce  a  disagreeable  efibct.  Lidnn  derivea  an  awfiil 
interest  from  the  ruins  atill  left  of  the  great  eutlwuahe  of  1755,  the  moat  drettdfiil  catas- 
trophe which  ever  befell  a  modem  European  cit^.  Six  thooaand  bouisea  were  thrown  down, 
30,000  inhabitants  killed;  and  a  conflagration  kmdled  which  spread  a  atill  wider  deatmcticn. 
The  niina  are  the  more  dismal,  as  they  portend  similar  disaatera,  which  the  earth,  atill 
heaving  from  time  to  time,  perpetually  threatens.  Meantime,  Lirinn  displays  one  very  grand 
feature ;  the  aijueduct,  to  the  construction  of  which,  though  it  conveys  uie  water  only  half  a 
mile,  peculiar  obstacles  were  presented.  It  is  carried  in  cse  place  through  a  Innnel,  and  in 
another  over  a  defile  230  feet  deep,  by  arches,  which  are  eaid  to  be  the  highest  in  the  world. 
The  width  of  the  centre  arch  is  107  feet.  It  waa  built  in  1T88,  by  Manuel  de  Maya;  and 
ia  of  such  solidity  that  it  withstood  the  ahockof  the  greAt  earthqaake,  which  only  aoaed  the 
kevBtone  to  sink  a  few  inchea. 

The  vicinity  of  Lisbon  presents  some  beautiful  sites  and  palaces.  Cinba  ia  the  most 
striking,  ctmsiating  of  an  immense  mountain,  partly  coverea  with  scanty  heitagc,  partly 
with  broken,  huge,  and  varied  piles  of  rock,  elsewhere  presenting  thick  groves  of  cork,  elm, 
tmk,  hazel,  and  other  trees.  It  includes  many  lovely  and  bntastic  spots ;  but  the  view  fiom 
it  ia  naked  and  dreary.  The  town,  at  the  bottom,  with  its  old  palace,  has  nothing  remark- 
able ;  but  the  aides  are  covered  vrith  delightfiil  villas,  one  of  which  is  notorious  for  the  sig- 
nature of  the  unhappy  convention  of  Cintra.  Maira  is  a  royal  ooavent  built  by  Sobn  V.,  m 
emulation  of  the  Escurial ;  but  though  a  atupendous  pile,  700  feet  square,  and  ccntaining 
numberless  suites  of  ill-fiimished  apartments,  it  ranks  far  below  its  model.  Only  five  miles 
below  Lisbon,  of  which  it  is  c<niBidered  a  suburb,  is  Belem,  the  site  of  a  palace  and  a  very 
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magnificent  moBUteiT,  ibuDded  bj  EznAnuel,  imd  in  which  tnhuj  of  the  royal  fiunilj  have 
been  inteTied. 

There  axe  several  other  towiu  <^  some  note  in  Pntugneae  Eetremadun.  St  Ubea  or 
Retubai  ]iea  sizteeD  milee  fitm  Lisbon,  on  the  coast  south  of  the  TefUB,  on  e  long  interior 
Ijaj,  the  w&ten  of  which,  ev&pcmted  by  the  he&t  of  the  nin,  leave  v\e  excellent  bay-nIt, 
one  of  the  natitmal  itaplee.  The  town  ia  consuierahte,  having  been  well  rebuilt  since  the 
earthquake  of  1755,  when  it  was  almost  totally  overthrown.  The  mountain  of  Ursabida, 
here  extending  into  the  sea,  forms  a  bold  and  striking  promontory,  covered  with  trees  and 
various  veeetatkm.  Ascending  the  Tagnes  we  come  to  Santarem,  a  considerable  and  ancient 
town,  the  Pnesidinm  Jnlinm  of  the  Roauns.  It  has  an  academy  of  hiskay,  established  in 
1747.  Here  the  great  French  array,  under  Maseena,  remained  long  poeted,  unable  to  pene- 
trate to  Lisbon.  Ahrantea,  higher  up,  is  an  important  military  position,  situated  on  a  height 
irtience  it  commands  the  passage  of  the  Tagus.  Leiria,  to  the  north,  is  an  ancient  town,  in 
a  most  productive  territOTy,  ^  where  a  great  annual  lair  is  held  for  the  supply  of  the 
peasant^  of  the  neighbouring  country  round.  At  Batalha,  is  a  church  (,fig.  328.),  and 
monastery,  which,  united,  fbim  the  finest  structures  in  all  PortugaL  ,  It  is  541  feet  by  416, 
and  is  ecniidered  by  Mr.  If  urpby  to  be  one  of  the  noblest  existing  specimens  of  the  Nonnan 


Gothic.  It  is  coDBtnicted  entirely  of  tnuhle,  and  the  ficnt  qipeored  to  him  almost  onri' 
vailed  in  chaste  and  delicate  ornament.  Amon^  the  di&brent  parts,  the  mausdeum  erected 
in  bonoor  of  King  Jofan,  is  pre-eminently  beauUiiil  (j^.  839.).  Vimiero  is  <xily  a  villa^, 
hot  celebrated  fbr  the  s^nal  victory  gained  by  the  I&itish  over  the  army  cf  Judoc  ThnM 
miles  distant  is  Torres  Vedias,  a  tolerable  old  town,  but  chiefly  noted  aa  the  centre  of  tb« 
grand  fcrtified  lines  formed  by  Wellington  in  ISIQ,  which  so  completely  baffled  all  the  ma- 
ncBuvrei  bj  which  the  French  had  hoped  to  rectoiqueT  Portugal 

Alemteio  is  an  extensive  provbce,  comprising  the  greater  part-  at  Poftngal  south  of  the 
1>gus.  The  interior  presents  an  extensive  ptam ;  but  the  mmtier  towar&  Spain  is  finely 
diversified  with  hilla,  wooded  mountains,  and  deep  valleys  extremely  well  watered,  and  very 
fertile.  It  contains  snne  laree  towns.  Evcsa  is  situated  on  an  emmence  in  a  fine  conntry, 
and  is  of  ^eat  adtiquity.  Its  origin  has  even  been  dated  seven  centuries  befiire  the  Chris- 
tian era.  It  is  more  clearly  ascertained  that  the  Romans  made  it  a  municipal  town,  and 
adorned  it  with  some  of  their  finest  structoies.  There  is  a  noble  aqueduct,  of  which  the 
mers  are  nine  feet  broad,  and  suppcnled  tw  buttiusaes;  also  a  Temple  of  Diana  built  by 
Sertorius,  in  which  great  elegance  ia  displayed.  EHvas,  on  the  Sjnnisb  fiimtier,  imme- 
diately fkcing  Badges,  is  the  strongeot  fortoees  in  Pwtngal,  and  designed  as  the  hairier  of 
the  bnffdom.  The  works  were  constnicted  under  the  Erections  i^  the  celebrated  Count 
8chaumburg~Lippe  ;  and  the  6»t,  bearing  his  name,  is  oaisidered  a  masterpiece  of  the  art 
In  this  nei^boarhood  are  also  Villa  Virion,  a  pleasant  town,  and  a  bvourite  country  resi- 
dence of  tho  Portuguese  inonarchs,  who  have  here  a  handsome  bunting-park ;  and  Forta- 
legre,  a  handsome  little  town  in  a  delightful  coontry,  with  a  good  cathedral  Bouthward, 
in  the  interior,  is  Beja,  a  Reman  colonv,  and  subsequently  a  strong  Moorish  fbrtreas.  After 
being  nearly  demolished,  it  was  rebuilt  by  Alfcmso  IIL,  and  fortified  by  King  Diniz,  and  is 
still  a  ccnsiderable  town. 

Algarve  fbnns  the  extreme  south  of  Portugal ;  and  is  a  maritime  province,  bearing  in  an 
enecial  sense,  the  appellation  <^  kingdom,  since  it  long  remained  mdependent  and  was  a 
celetKBted  theatre  ca  war  between  the  Hoors  and  the  Christians.  It  is  tolerably  fertile  in 
wine,  firuits,  tnd  oil.    Faro,  the  largest  town,  is  also  the  principal  seat  of  trade,  and  has  a 
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ngalti  p&cket  to  Oitnltu.  Iam  ujti  Bilve*  m  k1k>  old  little  towiu,  the  fbnner  on  the 
pea-cowt,  with  eome  Bhippinp^^  Cape  St.  Vincent,  the  extreme  point  of  Alguve,  and  the 
most  sauth-nesterlj  of  tke  Peninaula,  ii  celebrated  for  the  atgnal  victorj  gained  bj  the 
British  fleet  over  the  Spanish,  on  the  14th  of  Febmaiy,  1797. 

Beira  is  ■  veiy  extensive  province  or  kingdotn,  flllmg  nearly  the  whole  centre  ti  Poitu- 
gal.  between  the  Tkgua  and  the  Douro.  Its  nir&ce  preBents  considerahle  variety ;  the  in- 
terior  put  tuu  the  usnal  mountainous  character  of  Portugal,  being  travened  by  the  great 
chain  called  the  Siem  d'Eatrella.  On  the  sea-^oaM,  however,  there  aie  plains  i^  conaideF- 
•hle  extent  The  province  produces  plenty  of  wine,  oil,  and  cheetnats,  sod  has  extensive 
pastores ;  but  the  grain  is  not  suflkient  for  its  consumptioD. 
CcHmbni  (Jig.  330.),  the  capital,  is  beantifiilly  sitoated  co  the  declivity  ot  a  hill,  which 
—  rises  above  the  Mondego;    but  the 

■treets,  as  in  other  old  PortngueM 
towns,  are  crowded,  dirty,  and  very 
■teep.     In  former  times  a  residence 
of  the   kings  of  Portugal,   it   was 
elroDgly  fistified,  and  has  atixid  ob- 
stinate sieges;  but  the  remains  of 
;    its  walls  and  towera  are  oo  longer 
'    sufiicient  to  constitute  it  a  fbrtrea& 
It  has  been  called  the  Athens  of  Por- 
tugal, fixm  Its  extensive  university, 
,^__^_  containing   eighteen   colleges,   with 

forty  professors,  and  abont  ei^t  hun- 
dred students.  Attached  to  it  is  a  library  of  nearly  40,000  volumes,  including  nnmeroos 
MSS. ;  but  the  actual  value  both  of  these  and  the  pnnted  works  does  not  seem  to  have  beai 
fiilly  investigated. 

Beira  has  other  tovrns  of  sttne  importance.  Among  these  is  Almeida,  the  northern  barrier 
of  the  kingdom  and  a  fortress  of  consequence,  though  not  posBeeeing  the  great  strength  of 
Etvaa.  Il  was  twice  taken  in  the  last  war,  first  by  ue  French  under  HaaMna,  and  then  by 
the  British  under  Wellington.  Castello  Branco,  oo  the  southern  frontier,  notwithstanding 
its  commanding  situation,  retains  little  impcolance.  Lamego,  near  the  southern  bank  of  the 
Douro,  is  an  ancient^ity,  and  the  cradle  of  the  Portuguese  monarchy.  Here,  in  114S,  the 
states  general  for  the  first  time  met,  recognised  the  fundamental  laws,  and  acknowledged 
the  sovereignty  of  Alfonso.  Viseu,  in  the  centre  of  the  kingdom,  is,  like  Lamego,  an  epis- 
coptl  see,  and  has  the  greatest  annual  ftir  in  Portugal 

Entre  Ihiura  e  Hinho  fiiniis  the  maritime  nart  of^Portugal,  north  i^  the  Douni.  Tbongfa 
the  amailest,  it  is  contidered  the  most  valuable,  populous,  and  productive  of  all  the  [novincef: 
Its  peasuitry  hare  done  tnoeh  to  redeem  the  reproach  ol  torpor  and  sluggishness  generally 
urged  against  their  ooontrymen.  "niis  district  is  entirely  covered  with  mountains,  partly 
m^rsd  and  barren,  but  generally  separated  bv  fertile  and  well-watered  valleys,  cultivated 
to  toe  ntSMSt  possible  extent;  ana  which,  besides  oil,  fhiit,  and  Bax,  are  made  to  produce 
most  eopioaaly  ttte  wine  called  port,  for  which  so  ample  a  market  eziats  in  Ei^laod. 

Oport4S  cr  Pnto  (Jig.  881.),  the  ancient  capital,  and  still  the  seccHid  ci^  ofthe  kingdixn, 
is  situated  near  the  month  of  the  Douro  on  the  northern  bank,  though  on  the  sonthem  are 
two  exteuaive  sahorbs,  supposed  to  have  c<mstituted  the  ancient  ci^.    The  ntodem  town  is 


well  biiilt,  especially  when  compared  with  most  others  in  the  peninmla.  The  river  af&rds 
a  tderably  secure  hsrbonr,  without  any  artiflcial  aid,  except  an  elevated  and  walled  quay,  to 
which  the  shipa'  cables  may  be  fastened  daring  the  floods.  These  often  come  down  with 
such  force,  that,  without  such  a  support,  the  vessels  would  be  inevitably  carried  out  into  the 
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The  chief  dependence  of  Oporto  is  its  trade  with  England,  which  remains  unimpaired 
amid  the  general  diminution  of  that  with  America.  There  are  about  thir^  English  houses 
regularly  settled  here,  besides  a  number  of  merchants  who  pay  fre(}uent  visits  to  the  place. 
The  exportation  of  port  wine,  however,  on  which  its  trade  rests,  is  generally  craihiped  by 
the  absurd  policy  of  placing  it  entirely  in  the  hands  of  an  exclusive  company,*  who  have 
adopted  the  pernicious  practice  of  diluting  the  produce  of  the  best  vineyards  with  wine  of 
those  of  an  iaferior  quality,  by  which  thecharacter  of  the  genuine  port  grievously  suffers. 

Braga,  fiuther  north,  ranks  as  the  capital  of  the  province ;  and,  though  now  far  outstripped 
by  Oporto,  is  of  much  more  ancient  fiune.  Under  the  Romans  it  was  the  metropolis  of  an 
extensive  district,  and  its  former  greatness  is  stDl  attested  hf  numerous  antiquitiea  It  has 
made  a  distinguished  figure  in  the  ecclesiastical  history  of  Portugal,  and  is  the  see  of  an 
archbishop,  wk>  is  primate  of  the  kingdom.  Braga  is  a  handsome  town ;  well  built,  well 
paved,  the  streets  spacious  and  clean.  There  is  some  industry,  particularly  a  manufacture 
of  small  beaver  hats,  which  supplies  a  great  part  of  the  kingdom.  The  adjacent  coun&y  is 
hilly,  but  populous  and  pleasant  Valen^  is  a  small  town,  agreeably  situated  on  the  Minho, 
which  separates  it  fit)m  Galicia. 

Tras  OS  Montes,  or  the  province  beyond  the  mountains,  is  of  fpreat  extent,  occupying  the 
whole  interior  of  Portugal  north  of  the  Douro.  The  Cantabrian  chain,  after  traversing 
Asturias  and  Galicia,  t&ows  out  branches  which  not  only  separate  the  territory  fixim  the 
rest  of  Portugal,  but  cover  almost  itB  whole  surfiice.  They  leave  only  deep  valleys,  through 
which  considerable  rivers,  too  rapid  however  to  be  navigable,  pour  down  into  the  Douro. 
It  is  much  inferior  to  £2ntre  Douro  e  Minho,  both  in  populousness  and  cultivaticm ;  yet  a  con- 
siderable quantity  of  the  port  wine  produced  ^ws  on  the  sides  of  its  hills.  The  inhabitants 
are  a  race  of  active,  hardy,  and  brave  mountameers.  They  rose  in  great  force  against  the 
fVench,  and  have  since  somewhat  less  happily  distinmiished  themselves  by  the  araour  with 
which  they  fought  in  the  cause  of  absolute  power,  and  in  resistance  to  every  form  of  consti- 
tutional government 

The  towns  are  small,  and  not  re^larly  fortified ;  though,  from  the  nature  of  the  country, 
they  form  defensible  military  positions.  Braganza  is  a  city  of  ancient  note,  and  gave  the 
title  of  Duke  to  the  first  nobleman  in  ^e  kingdom,  even  before  he  was  raised  to  the  throne, 
by  the  appellation  of  John  IV.  The  kings  of  Portugal  still  retain  the  title  of  Dukes  of 
Braganza.  Chaves,  the  Aqute  Flavue  of  the  Romans,  still  exhibits  two  baths  and  a  magni- 
ficent bridge  oonstructed  b^  that  people.  Chaves  gives  the  title  of  Marquis  to  a  family,  one 
of  whom  was  the  most  active  opponent  of  the  French  during  their  invasion ;  while  another 
has  lately  been  at  the  head  of  the  anti-constitutional  army,  of  which  the  head-quarters  were 
always  in  Tras  os  Montes. 

*  [The  Oporto  wine  eompuij,  wbieh  aojoycd  thia  monopoly,  wu  abolislied  in  1834.— Ah.  Ed.] 
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